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UNIVERSITY EDUCATION IN 
CENTRAL AFRICA ° 


N AT J R F 1938 a Royal Commission. under Jord Bledisloe’s 


chairmanship considered the question of closer 

- association between the Central African territories of 
No. 4366 ° SATURDAY, JULY 4, 1953 Vol. 172 | Southern Rhodesia, Northern Rhodesia and Nyasa- 
eee) land and recommended the setting up of an inter- 





ke . territorial Council, charged with co-ordinating the 
CONTENTS existing Government services and with surveymg the 


Page 
x i as plans for development in the whole area. Because of 
i Se amos by Prot W. FL eC, FARS, j l : the War, the recommendations of this Commission > 
romatography 4 
Aesth ant ak , By Sir Charles Lovatt Evans, P.R.S, 4 -could not be acted upon immediately; but in 1945 
Analyas of Personality, By P. +. a é s the Central African Council was established with the 
Vie Concedes By Dy. L N. Oldham By F. Horner z object of promoting the closest possible contact and. 
Electrical lnsalating Matermis. By Dr. L Hartshorn 8 co-ordination ‘of policy and action between the three 
Geologia Survey Borg i Great Britain | G a erin nenieneeesoa oceg panied 
ET agin one nis Or Ra de er cama ata Seal 
Pitas Hlenrrecce.:JeeBMRRA e a O a E Cartmel- -Robinson to consider the need for facilities 
so en ara tpi By Dr. Re ‘for higher education for Africans in Central Africa. 
Phyleal 3 Report for 1952. | | Ct |! 1 The report of this special committee, presented in 
oe ee ee : | 21° November 1949, recommended that such facilities 
Pryalcal Applications of High-speed Rotetlon. . . - + Z should be made available and that a Commission - 
the Ultre- $ of : Sages 
Were iaa. BYGLL Mecsheld, Or. T. Sean nan p Should be appointed to advise in detail on the steps 
Li ry and the Bartley Gib of Higher Plant. By G. H. N. 5 needed to implement ita recommendation. No action 
Feoir tata ; was taken at that time on this or any other recom- 
Structure of İnsulin w Indicated by Atomie Modèk.—Dr. Conmar mendation in the report of this committee. 
ae a “with Alphe-Cellulose——G. A. fe In 1950, the Government of the Union of South 
reaper ial 3 28 Africa decreed that because the educational facilities 
Action of Acids In Presenca of 
Cones Cade and Br. W. Gerrard 29 ofthe indigenous population within the Union were 
á I à ". 29 Inadequate, native studenta from territories outside 
rp Cid “Conte of Enpthrogta ~ the Union would no longer be admitted to educational 
Nee ead Sparos of some Species of Fishes.—Dr, R. Vendrety = institutions in the Union after the-end of 1953. The 
Varinone In the Content of Deoxyribonucleic Add In the Central African Council then asked the Special 
Cycle—R. Vokser, CI, Gompel and A- Ghiaia ce a Sen EOE sane for irae 
Changu In, che Vascular and Lipoid Parten of che Adrenal 2 The Gammittse revised ita earlier report, and in 
Effect of Molyodenus MF dace Dunas ae P ag to consider the ca es serene 
un on uctawe in 
Nicholas, Alvin Selh and Dr Willen gry e 4% 1952 a Commission was appointed, under the ohair- 
The a ai E t a arin Pree-Alr Chamber 43 manahip of Sir Alexander Carr-Saunders, to report to 
Alternating-Current Energy „Losses In fron Laminations at the Central African Council on the general question 
A Presumed from the Upper See. SS of higher education for Africans in Central Africa, 
ed Lhe rage itso Pigs oy UR OAE 36 and in particular to make proposals concerning a 
of the Leaf— Samentaral and T. Kabı 37 college for Africans in the Central African territories ; 
Iniecidon in Mica Seti A pe Vima 2 the Commission has recently published its report*. 
ee aemnon of Red Cali by G, vee N. Dafealia and x The Commission urges in this report that a univer- 
Control of a $ borne Dieese by Chostonstam cnchiloides Pall, “3 sity college should be founded without delay, and 
Eperrversen parva, 8 a Filterable Blood Parasite of Swioa— ee should be worthy to rs ita place aches side 
aioe ee . ose instituted with such success’ in the past 
Pret HP. Boon: Dr. RH Miller eel = 40 decade in East Africa and the West Indies, Nigeria 





‘and the Gold Coast. The need for such a college is 
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forecasta that if the mmimum entrance standard 
were a,good performance in the Cambridge Overseas 
School Certificate Hxamination, the oollege might 
expect to admit a hundred Africans a year in 1957; 
thereafter the number should increase substantially. 
For universtty-educated Africans there are many 
openings, and these will increase with time. The 
Commission accepts the view laid down im the 
Asquith report (Omd. 6647. H.M.8.0., June 1945), 
which, in disoussing the general question of university 
education in the Colonies, states: “In our view it is 
essential that Colonial Universities should be 
autonomous; in the sense in which the Universities 
of Great Britain are autonomous... . The Oolonial 
Universities should, in effect, have full freedom 
to manage their own affairs”. Nevertheless, as a 
first step it is suggested that the college to be 
instituted should enter into special relationship 


with the University of London; this, would permit ° 


concessions in the standard of entrance, but would 
ensure that there was no lowermg of the degree 
standard. It would therefore be expected that 
an average student would spend four years 
within the walls of the college. But this should be 
only the first step in the founding of a full and 
autonomous university, and the university must be 
go sited that it could expand to a mize and stature 
adequate for all the future university needs of 
Central Afmca. The Commission therefore recom- 
mands that a site ahould be at least two square miles 
(1,280 acres) in area, and that the college should be 
establiahed by Royal Charter, a step which would 

both autonomy and provision for steady 
growth. The usual departments m arts and sciences 
should be instituted at the start, and the academic 
staff at the end of the first five-year period is estim- 
ated at seventy-two. The Commission attaches great 
importance to the development of research work and 
to the need for a good library. 

The report most significantly recommends that the 
university college to be established in Central Africa 
should be multi-racial It states: “It is contrary 
to University tradition to have regard to raoe, 
religion or class when selecting candidates for 
admission”. 

In discussing where the multi-racial university 
college could be situated, the Commission states ite 
view that Salisbury, Southern Rhodesia, should if 
possible be the centre to which the college be related. 
But the task of the Oammission was complicated by 
the existence of a scheme sponsored by the legislature 
of Southern Rhodesia for the founding of a Rhodesian 
University. 'The‘decision to institute such & university 
was taken in 1946 when the Legislative Assembly of 
Southern Rhodesia resolved that as soon as practio- 
able a Rhodesian University should be established to 
serve the two Rhodesias and neighbouring territories, 
and in 1947 the governor of Southern Rhodesia 
established a Rhodesian University Foundation Fund 
and appointed trustees. In 1952 the Legislative 
Assembly of Southern Rhodesia pesed an Act 
entitled ‘The University Charter and Inaugural 
Board (Private) Aot”, by which an maugural board 
was set up. The trustees of the Rhodesian University 


Foundation Fund state that they have received gifts 
of something like £300,000, and the city of Salisbury 
has given a site of 250 acres for the proposed 
university. Queen Elizabeth the Queen Mother is 
laymg the foundation stone of the first building 
during her visit to Southern Rhodesia. The Oarr- 
Seimders Commision pays warm tribute to those 
responsible for this imagmative and public-spirited 
act on the part of the settlers in Southern Rhodesia, 
and welcomes the Rhodesian University as a basia of 
the proposed Oentral African University, provided 
its sponsors incorporate in their plans the elementa 
which ib deems emential, namely: (1) that it should 
be multi-racial; (2) that it should be autonomous; 
and (8) that it should be capable of expansion to the 
desirable extent by being placed on a site of at least 
1,280 acres. 

The Oartmel-Robimson Committee had discussed 
the relationship of the university college proposed for 
the higher education of Africans and the Rhodesian 
University, and had suggested the possibility that 
both these institutions be sited in or near Salisbury, 
and that there should be a link between them. This 
proposal the Qarr-Saunders report rejecte for a 
number of reasons, but particularly because the 
Rhodesian Untversity would not be autonomous, 
because the proposal could clearly lead to racial 
segregation, and because the dissipation of resources 
between the two colleges would fail absolutely to 
bring into bemg a university worthy of Central 
Afrioa. The CarrSaunders Commission is not 
unanimous on this pomt, since one of its members, 
Dr. Alexander Kerr, formerly principal of the South 
Africa Native Oollege at Fort Hare, states in a note 
of reservation that “nothing in the past history of 
these or neighbouring Territories justifies the expecta- 
tion that an inter-racial policy of admission would be 
allowed to proceed to the point when the numbers 
of the respective races would approximate to equality, 
and still leas to the stage where the African elamant 
will exoeed the European”. Dr. Kerr therefore 
favours the immediate foundation, independently of 
the proposals for the imstitution of the Rhodesian 
University, of & university college for African higher 
education at Lusaka in Northern Rhodesia. 

Binoe the Oarr-Saunders report was published in 
May, the inaugural board of the Rhodesian University 
has declared that its University would be inter-racial 
and that admission will be solely dependent on 
educational attamments and the good character of 
students. ‘The inaugural board, however, considers 
that the site of 250 acres already acquired within the 
city of Salisbury is a good one, and it doubts whether 
an alternative area of 1,250 acres could be found 
near Salisbury, and whether a modern university 
oould afford to place itself far from existing centres 
of civilization. The Board is reported to have said 
that “to start afresh on a new site and with an 
entirely new Oharter would be needlessly to torpedo 
all that has been built up”. 

The Carr-Saunders report is explicit on the need 
for a site other than that of 250 acres already acquired 
for the Rhodesian University. This site is in a 
built-up European residential area of Salisbury, and 
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even if it were large enough for the first stage in the 
history of a college, it allows no room for the expansion 
which will undoubtedly be needed by, say, fifty years 
hence. Furthermore, “An inter-racial institution 
would be an experiment in Central Africa, and to try 
it out in a European residential] area would not give 
ib the best ahance of succean’’. | 

Also, the statutory dependence of the Rhodesian 
University on the Southern Rhodesian Government 
(even if in time this dependence passes to the Federal 
Government) is not compatible with the absolute 
sutonomy regarded by the report as essential. 

The Carr-Saunders recommends that a 
capital sum of £1} million should be acquired for the 
institution of the proposed university college, and 
-hat application should be made to the Colonial 
Development and Welfare Fund for this sum. The 
report, as Lord Hemingford said m a recent article 
in The Times Educational Supplement, is a challange 
to the United Kingdom. The acceptance of this 
challenge would mean that H.M. Government would 
at once make clear its willingness to provide this 
ospital sum. Indeed, the suggestion has been made 
that the British Government might go farther than 
the Commission’s proposals and not only set the 
college going but also endow it during a prelimmary 
stage of complete mdependence. It has been estimated 
that this would cost £5 million. 

Ib will be disastrous for capital and energy to be 
dissipated in Oentral Africa by an attempt to found 
two separate universities. It would be equally 
undesirable that the Rhodesian University should 
curtail m advance its hopes of expansion because of 
an insufficiency of both land and capital finance. A 
firm statement now by the British Government of 
the conditions under which it would provide financial 
support for a university college in Central Africa 
would clarify the position at onoe for all concerned, 
and particularly for the sponsors of the Rhodesian 
University scheme, who might consider associating 
themselves with the far more ambitious plan put 
forward in the Oarr-Saunders report. 

It is only too easy for the British Government to 
find reasons for procrastination under present oon- 
ditions. It is perhaps unfortunate that one of the 
territories concerned, 'hamely, Southern Rhodesia, a 
self-governing colony, ia administratively associated 
with the Commonwealth Relations Office in London, 
whereas Northern Rhodesia and Nyasaland— both 
protectorates—come under the Colonial Offloe; it is 
not difficult to see that these two Government offices 
may fail to come to agreement concerning responsi- 
bilty for a capital grant. Moreover, the Carr- 
Saunders Commission reported to the Central African 
- Council and not to the Britiah Government. However, 
there should be no insuperable difficulty in preparing 
a jomb statement on behalf of the Commonwealth 
Relations Office and the Oolonial Office. If this can 
happen-—-and happen quickly—it can do more than 
anything else to ensure the success of a great educa- 
tional step forward im Central Africa, and to make 
clear to indigenous peoples in fhore territories that 
partnership in one important sphere of civilized 
existence is soon to become a realrty. 
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JORDAN’S COSMOLOGY - 


Schwerkraft und Weltall ` 
Grundlagen der theoretisohen Kosmologie. Von 
Pascual Jordan. (Die Wisesnachaft, Band 107.) Pp. 
vii+ 207. (Braunschweig: Fricdr. Vieweg und Sohn, 
1952.) 15.80 D. marks. 


OF: PASCUAL JORDAN oollaborated with 

Profs. M. Born and W. Hewenberg in the inven- 
tion of matrix mechanics ; then he became noted for 
his work on unified field theories, and more recently 
he has been one of the first to mtroduce the notion 
of continuing creation into present-day coamological 
theory. The many to whom his name has thus 
become familiar are bound to be interested to know 
what his new book 1s about. 

Its subject is described im the sub-title as the 
“foundations of theoretical cosmology’. But it is 
divided into Book 1 on the Riemann—Einstem theory 
and Book 2 on extended gravitational theory ; there 
really are two books. 

The first is a self-contained account of Riemannian 
geometry and general relativity. Prof. Jordan has 

great oare upon ita preparation, and he 
now h that it will serve as an introductory text 
for st ta. I think it has much to recommend. it 
in this character and that it will convey & lively 
appreciation of the mathematical form and physical 
concepts of relativity theory. Some of the inoi- 
dental features are of special interest, although 
their brevity leaves them somewhat inconclusive. 
Instances are § 18 on relativistic causality and 
some remarks in § 20 on Newtonian analogies (certain 
of which, however, I should regard as rather mis- 
leadmg). 

The second ‘book’ is a presentation of Jordan’s 
ideas on ooamology. There are several notions that 
have oome to exercise a strong to hia mind. 
The first is that of the method of projective 
relativity ; the second is that of the possible 
variability of the gravitational constant. This possi- 
bility was once briefly suggested and later disoarded by 
Dirac; but it seams that Jordan found the original 
arguments more convincing than Dirac did, both on 
their own merits and also their result corre- 
sponds to an & ly natural generalization in the 
mathematios of projective relativity. The third 
notion is that of the contmual entry into the universe 
of fresh matter in the form of embryonio stars. This 
appeals to Jordan because he claims to relate it to an 
upper bound of possible stellar maases and to oertain 
features of super-nove. But also, if I have not mis- 
understood him, certam rather unsatisfactory quan- 
titative features of commical models derived from his 
other ideas are in his ‘opinion. due to these being 
models of a smoothed-out universe. Evidently he 
regards his process of star-genesis as arising from his 
theory when this simplification is removed. How- 
ever, he does not give a mathematical treatment of 
this process itself or show its mathamatical connexion 
with the rest of the work (apart from presenting 
certain s that he thinks may make it 
mathematically plausibie). 

Prof? Jordan has already given some account of 
these ideas!, and in his book he seeks to give them fresh 
ooherenoe, though, as I have said, he does not succeed 
in finding a mathematical treatment that embraces 
them all; and he surveys astrophysical and geo- 
physical evidence that he regards as favourable to 
them. Also, he seeks to meet certain criticiams, some 
of which are rather recondite. Actually, his ideas are 
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shat toi reader will ‘recoil from the thought of 
© particular coamio phenomena he mentions bei 
manifestations of processes so utterly different from 
those required to account for apparently olosely 
allied phenomena. If the reader is an sstrophysicist 
he will know that these particular phenomena are in 
any event well on the way to explanation by current 
aee a i "but indepen 
t is oase that subsequent’ but i dent 
work of Bondi and T. Gold and of F. Hoyle also started 
from & reconsideration of conservation laws and also 
requires the notion of continuing creation. But the 


existence of these“ common features tends to . be. 


deceptive, rather than otherwise, in considering the 
respective oontributions to cosmological thought. 
The merits of Jordan’s suggestions can be ja on® 


.to cumbersome treatment.’ 
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acids are described, their relative merits are not 
discussed ; and,’ ftve different methods of 
preparation of the ninhydrin reagent are given, the 
need for such variation is not mentioned. This lack 
of the critical approach may be bound up with the 
format of the book. The chapters are divided by very 


. numerous and sometimes systematio subheadings. A 


fair degree of subdivision is easential in a book of this 

kind to assist in r location of specific information, 

and this is a aspect of the later chapters, but 

the method ıs here taken to exceas and often leads 

A more discursive 

ny eee would frequently yield a more orrtical and 
ormative text. -, 

The manual ,covers thé field of paper chromato- 
graphy very comprehensively; but there are some 
unfortunste omissions... Moet of the later sections of 
the book are well enflowéd with tables of Ry values ;` 
but those in‘the sectidng:on amino-acids and 
seeni inadequate: Of-twenty-two solventa descri 
for the separation of amino-acids, Ry values are given. 
for only-three. It isa pity that there is no mention of 


their own; but only after he has taken the trouble to «pertition shromatography m columns, which is such 


explore their potentialities, as he has done in this 
book. While Jordan himself presenta the work as a 
prelmmmary account of something worthy of further 
pursuit, the reader will abnost certainly get the 
impression that the author is now fighting a 

sotion. W. H. MoCrama 


| Nature, 184, 687 (1940). 
* “Cosmology *’, 168 (1052). 


MANUAL OF PAPER 
CHROMATOGRAPHY 
r. Chromatography 


‘A Laboratory Manual. By Richard J. Block, Ray- 


mond LeStrange and Gunter Zweig. Pp. x+105. 
(New York: Academic Pre, Inc.; London: 
Academio Books, Ltd., 1952.) 4.50 dollars. 


ER chromatography is now a standard tech- 
nique in the laboratories of biologiste, biochamiste 
and chemists, and ita oonsiderable importance haa 
been recognized by publication of two previous 
monographs! on subject. This volume differs 


from its predecessors in baing a laboratory manual, 


and as such it is a very weloome addition to the group. | 


The manual contains ohe on theory, general 
methods and quantitative methods, followed by 
chapters on applications in each of the major flelds 
of biochemistry. The chapter on theory is very brief, 
as might be expected m a laboratory manual, and 
that on general methods is rather scrappily presented. 
The later chapters provide a fund of detailed in- 
formation on iic applications with many com- 
prehensive tables of Ry values. Muoh of this material 
is presented in a manner which makes reference to 


-the original literature unnecessary. This is a valuable 


feature, as the original! literature is so scattered. 
Though the book contains a valuable fund of 
information, its tation leaves something to be 
desired, Tie oc EE cathe: dnst corer af 
the book, that ita purpose is “the discussion and 
evaluation of the more important techniques 
developed in paper chromatography’; the moet 
serious oriticiam of the book is that such discussion 
and evaluation are 80 tly lacking. Though 
twenty-two solvents for separation of amino- 


x 
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a useful adjunct to paper chromatography, especially 
where ane is concerned with isolation or quantitative 
estimation of substances. is also little mention 
of the valuable work on separation of peptides, or the 
fruitful marriage between paper chromatography and 
the isotopic tracer technique. There is a brief 
description of paper electrophoresis. 

The book contains many useful illustrations, but 
Figs. 1 and 2 of Chapter 12 a to have been 
interchanged, and the value of two colour plates 
would be moreased by fuller description of their 
contents. In association with Plate 1, a map of two- 
dimensional separation of amino-acids would be a 
useful addition. The oY eee illustrated in Figs. & 
and 6 of Chapter 3 could have been ascribed to Dent 
and oo-workers, who first devised them?-. 

In spite of these oriticiamsa, which it is hoped will 
be taken in a constructive sense, the book will be of 
great value to anyone working in this field. 

. G. Lear 
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INTRODUCTION TO HUMAN 
PHYSIOLOGY 


The Living Body 

A Text in Human Physiology. By Prof. Charles 

Herbert Best and Prof. Norman Burke Taylor. Third 

edition. Pp. viii+792+16 plates. (New York: 
Holt and Co.; London: Chapman and Hall, 

Ltd., 1952.) 37%. 6d. net. 


HIS is an excellent book which could be used 
as an introduction to the subject of physiology 
by any type of student, and, after having mastered 
its contenta, the larger kind of handbook should not 
be 80 overwhelming as it is sometimes said to be. 
The only objection to it appears to be in the nature 
of the first chapter, which gives a précis of the science 
of chemistry. 
Now it is @ truism that the start of any book is 
one of the most difficult of the hurdles which an 
author encounters on his course, and the awkward- 
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nes of the start is enhanced when, as in the present 
instance, the book is itself an mtroduction to a 

lex subject.: But it does not. help & beginner. if 
the first chapter is of the nature of a summary which 
ia etther superfiuous or indigestible. If the beginner in 
physiology has no previous knowledge of chemistry, 


PRA a o T he had far better acquire some, . 
these 


use lines provide;tools and concepts 
without which m physiology cannot be taught 
or understood.. If the student has such background, 
then this introductory chapter is unnecessary and_ 
distracts from the mam thread of the book. f 

But, apart from this quite minor objection—and 
it is æ minor one because certainly few | are 
eS a a a 
smoothly and The contents of Ohapter 
2, which is a brief account of histology, sre harmless 
enough but scarcely ndoessary if the the studerit has done 
any general biology. The béok seriously settles down 
to ita real business with Chapter 3, on the blood, 
tissue fluids, eto., and there is no hitoh in the story 


after that. It is clearly and accurately told,,and:with | 


@ modern point of view ; are numerous 
end clear; and stress is laid on aspecta of the subject 
which are of practical importance, such as_artificial 
respiration, shook, blood transfusion, and so on. 

One of the difficulties in teaching iology is 
that the body works as an integrated le in which 
there is complex and continuous interplay between 
various component parts. Hence the orthodox trest- 
ment of the organism by systems is necessarily arti- 
ficial. The control of function by the central nervous 
system, by the endocrine organs, and by collaboration 
between the two is most diffloult to bring home ata 
first presentation. The present authors have tried 
to bring things together by cross-references se, for 
example, when deeling with the cardiac nerves by 
referring to chapters on the central nervous system 
farther on in the book. This is one way out of the 
diffoulty, but im the end the only way seems to be 
for the student to read a physiology „book twice or, 
better still, if he is intending to tackle the subject 
seriously, to read and digest such a book as this and 
then to pass on, with no terrors, to a more advanced 
book. In giving a clearly written and accurate book 
of an introductory kind, the authors have rendered 
real service to the teacher of physiology. 

O. LOVATT Evans 


ANALYSIS OF PERSONALITY 


The Sclentific Study of Personality 
By Dr. H. J. Eysenck. xiii+ 820. oo 
Routledge and Kegan Paul, itd, 1952.) 30s. net 

HE extenstve literature of experimental aad 

gpeoulstive work on the topic of personality has 
indicated that the explanations of a person’s besos 
Pa & particularly complex and i 

th from an empirical and a meth piggieal: Baie 

of view, it is one of the moet difficult problems ever 
to challenge scientific curiosity. The number’ of 
possible causes contributing to behaviour is large and 
varied and may involve reference to fields -usually 
regarded as the provimoe of the economist, historian, 
anthropologist, physiologist, neurologist, endoorin- 
ologist and geneticist. The problem is rendered even 
more diffoult by the operation of the large number 
of offsetting influences which the individual en- 
counters during his life; and the awkward fact for 


l . 
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the exponent , of correlational techni is that 
experienced clinicians can disagree on olagaifica- 
tion of the major abnormal states. in, while 


reliable olasa differences may be established between 
normals, schixophrenids and peyohotios in the per- 
formance of a particular task, the clinician is 
to understand the context ‘of each patient’s difficulties 
so that his recommendations as to therapy can be 
effective within their particular environment. 
Dr. E. J. Eysenok begins by his reader 
the ‘prestige’ value of the words ‘science’ and 


against 
` ‘scientific’ which may cloak questionable procedures ; 


and then indicates that the scientiflo way of studying 
nality is to establish principles of classification 
the methods of factorial is of correlations 
between the resulta of a variety of objective testa of 
behaviour. Although the suggestion of an argu- 
menium ad vercoundiam appeal to the prestige 
-of the methods vindicated in the physical sciences 
does arise, the operational definition of abnormal 
mental states by reference to the dimensions estab- 
lished by factorial analysis is luoidly Pa The 
author and his co-workers have & con- 
siderable amount of statistical labour, and some 
arresting correlations between test performance and 
clinical designations are reported. Although the 
discussion of these findings with reference to earlier 
work is not always marked by customary scientific 
humility, comparison with resulta based upon other 
populations will be awaited with mterest. 

The work is a competent exposition of techniques 
testa indicative of abnormal states may be 
and refined—an important and useful 

of the objective approach in a difficult fleld. 
problem as a whole, however, must surely involve 
@ thorough anal of environmental oonditions 
associated with abnormal states and some indications 
as to therapy. F. V.S. 


MODULATION THEORY IN 
RADIO COMMUNICATION 


Harmonics, Sidebands and Transients In Com- 
munication Engineering 
As Studied by the Fourier and Laplace Analyses. By 
O. Louis Ouccia. (McGraw-Hill Electrical and Eleo- 
tronic Engineering Series.) . ix+465. (London : 
McGraw-Hill Publishing Oo., td., 1952.) 76s. 6d. 
HE need to morease the speed of radio com- 
munication, to provide & wide range of services 
and to use the 4 le frequency spectrum in the 
most economical manner has led to the use of complex 
systems of modulation, and associated mathematical 
problema of corresponding complexity have arisen. 
For example, there is often conmderable diffloulty in 
the theoretical evaluation of the band-widths required 
for the transmission of certain types of signal and in 
the determination of the nse of circuits to 
applied voltages. The object of Mr. O. L. Cuccia’s 
book is to show how the Fourier series and the 
Fourier and Laplace transforms oan be used for the 
solution of these and other similar problems. It is 
essentially a text-book on these functions and is 
designed particularly for the postgraduate student. 
The first four chapters consist of a brief presentation 
of the Fourier and Laplace methods of analysis— — 
too brief for reader with no previous 
of these methods, but neverthelees a clear 


| 
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summary of those aspects which have direct appli- 
cation, to cammunication problems. The methods 
are then used in & study of the inftuenoe of periodic 
and transient signals on various types of circuit, 
ranging from simple linear networks to multi-stage 
amplifiers. The band spectra involved in the different 


types of modulation are then discussed, and the same . 


analytical methods are applied to the study of 
travellmg waves. 

The emphasis throughout is on the development of 
ESEE E E ee E A 
mended to students wishing to acquire Ba 
these methods. Brief descriptions of preoti 
niques, circuits and devices are given, but ate no 
fuller than is necessary to provide the physioal 
background for the mathematical analysis. The 
problems discussed are those which occur in modern 
radio practice, and many of them, relating to tele- 
vision, transistors, cavity magnetrons end klystrons,. 
for example, are of recent origm. The presentation 
is clear and errors few.. . Each cbapter contains 


exercises for the- student, and there are many. 


references, nearly all to American publications. 

As radio communication develops, it becomes 
increasingly necessary for engineers to become 
familiar with the more adyanced mathematical 
methods. Mr. Cuocia’s book is a valuable guide to 
the use of some analytioal tools; but it 
appears that even these bave their limitations, and 
tbere are many problems in the solution of which 
an ounce. of experiment is still worth a ton of 
mathematica. - F. HORNS 


oo, THE: CESTODES 


The’ Zoology. of Tapéworms + 

By Robert A. Wardle and James Archie MaLeod. 
Pp. xxiv-+ 780. (Minneapolis: University of Minne- 
sote Press; London: Oxford University Press, 1953.) 
80s. net. 


HIS encyolopwmdic work on cestodes, comprised 
within 780 pages, including the index and a 
bibliography of 105 pages with nearly three thousand 
references, is & oom ive study of the tapeworms 


known throughout the world. Ti atten efi (ore tr 
marize what is known about their o 


structure, life-histories and ways of life ; ‘it discusses 
theories of origin and evolution; and it provides 
detailed, systematic descriptions ‘and keys for the 
identification of all the known families and genera 
and most of the known species. 

Part 1, the first 169 pages, consists of five chapters. 
The first deals with the general features of cestodes, 
including information about the ‘holdfast organ’, a 
term preferred by the authors to the more conven- 
tional ‘soolex’, the body, skin, parenchyma, mus- 
culature, and the oemoregulatory, nervous, and male 


and female . Chapter 2 discusses 
the cestode life-cycle. Our knowl of the develop- 
ment and life-cycle of ta spangled: 
more slowly than that of ft cence » and 


few tapeworm life-cyoles are ee eee comp otely. 
What information, however, is available is presented 
in & coherent account. Tapeworm biology is discussed. 
in Chapter 3 from two aspects, that concerning 
thd animal as an individual (its activities, 
alimentation, respiration and eo forth) and that 
concerning the animal as a member of a partnership 
(ite relationships with other parasites and with ite 
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host, , end ita abet upon the hort and those the host 
may have upon it) Chapter 4 the various hypo- 
theses, which are purely conjectural, as to the origin 


‘and evolution of tapeworms are given, and in 


Chapter 8 there is an in 
history and olassifloation of 

Part 2, the bulk of-the volume, begins on p. 178° 
with the classification used by the authors in their 
book. It is of mterest,. to ista at least, to 
note that the class Cestoda is composed of eleven 
ordera, of which five are new, and the class Cestodaria 


- account of the 


- of three orders, of whioh one is new. In the 


ensuing 
pages theese orders are discussed, and for each there 
is a description, @ historioal review, the ition 
features, and the classification of the order into 
families, sometimes sub-families, and genera. In the 
notes on each genus, mention is made of species- 
groupe and of species, and those forms which cannot 

fitted within the order or family are dealt with 
under the “Genera Inquirenda”. It ı8 
difficult, within the compass of & review, to. sum- 
marize the many interesting and important points 
aga in Gis path of his. Loak, aad ewe, erani 
must suffice. Readers will look in vam for Tana 
sagmata and Tamia tanaformis, for they are given 
respectively as Tamtorhynchus sagmatus and 
Hydakgera iæmaformis Regarding the second 
species, the authors mention that the establishment 
of genere, indistinguishable as adults, upon features of 
the larval stages has much to commend it, although 
there is much to be said it too. Recognition 
of the twniid genera snococous, Hydatigera, 
Multtoeps and Tosa on such grounds has long been 
the practice among American parasitologista ; but 
this very practice opens up the' question whether, in 
the absence of any practicable method of counting 
chromosomes, the specific and genéric unita of 
xoologioal classification shall be based upon readily 

ixable characters of the adult animal, or 

features of the life-cycle and biology, & 


which, while eminently desirable, is rarely attainable. 


Without taking side in the argument, the authors 
have, in this matter, followed the current American 
practice. 

The authors have undertaken an enormous task, 
and the result is an important and valuable con- 
tribution to zoological literature. They obeerve that 
the keys to an understanding of many obscure 
biological phenomena may be within these animals 
but the investigator is baffled by the fragility of his 


“material;~by ita brief existence when removed from 


ita normal habitat, and by the lexity of ite 


& vast 
literature, polylingual, scattered and fragmentary, 
has accumulated around them, and the authors’ aim 
has been to present from this literature and from 
their own observations a coherent story of these 
helminths and to expose the gape and imperfections 
in our knowl of them; im this they have suc- 
oeeded remarkably well. The book deserves close 
and attentive study, for in it are raised problems 
which provide æ challenge and an inspiration to 
research. It is scarcely a text-book for eres. 
graduate, but a work of reference for dee ee 

xoologists and workers in various fields of biology. 
There will be many oocasions when it will be consulted 
by teachera and research workers. The 419 tert- 


illustrations—m. line-dre well chosen 
and uniformly , the text is concise, up to date 
and lucid, and the printing and bindi are all that 
could be ‘desired. J. N. OLDHAM 
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Foundations of Analysis 

The Arithmetio of Whole, Rational, Irrational end 
Complex Numbers; a lement to Text-Books on 
the Differential and Integral Caloulus. By Edmund 
Landau. Translated by F. Stemhard:. Pp. xiv+ 134. 
(New York: Chelsea eens Co., 1851.) 8.25 
dollars. 


ee ane aa Landau, ôf Berlin, was ahooked 
to find that his daughters, who were taking a 
university course im and had learned 
calculus at school, yet did not know why wy was 
equal to yx. He accepted the fact that a roug 
treatment of algebra was too advanced for schools. 
He then examined the teaching m universities and 
found that they apparently often red the subject 
as being too elementary. He not find a single 
text-book which dealt satisfactorily with the number 
system. ‘The only thing left for him was to write 
such & book himself, and this he did in 1929. After 
a long delay, an English translation has now & i 
Ev is based upon five axioms, to 
Peano, concerning the natural numbers. The fifth of 
these asserts the principle of mathematical induction, 
which is used extensively in what follows. On this 
begig are established successively in five chapters the 
ordinary rules for the treatment of natural numbers, 
fractions, cuts, real numbers and complex numbers. 
The book is a model of elegance, precision and com- 
pleteness. The author was ps over-optinistio 
in hoping that a normal ent could read through 
it in two days. It is true that most of the proofs are 
very simple; but in Britain, at any rate, a normal 
student will be puxsled by the first words (p. 1): 
“We assume the following to be given: A set (i.e. 
totality) of fee aA axioms 40 bs lato below 
the properties—called axiome—to be below” 
To appreciate thia, a discussion of the 
nature of ‘axioms’, of the object of aie ie 
axiomatio systems, and of the relation of 
systems to ordinary tions and to physioal 
science would have been helpful. On p. 48 the concise 
and abstract treatment of cuts may puzzle those who 
have not previously had & more elementary and 
concrete exposition of the idea. However, the book 
is 80 Very good, aa & whole, that it would be ungrateful 
to lay streas on the few points in whioh it might have 
been even better, H. T. H. Piaaaro 


Papierchromatographle 


Nr. 64.) Zweite, neubearbeitete und erweiterte 
Auflage. Pp. 186. (Weinheim/Bergstr 
Chemie, GmbH, 1953.) 12.80 D. marks. 
HIS revised edition of ‘“Papierchromatographie”’ 
gives an excellant account of the literature up 
to the middle of 1952. It deals with apparatus, 
Se Saale and purifloation of solvents, and with 
qualitative and quantitative analysis. All the 
variants of paper chromatography. are ee the 


acids and of ino io ions are dealt with in some 
detail. Aloohola, phosphorio esters, phenols, organic 
acids and bases, vitamins, antibiotics, porphyrins, 
sterols and synthetic dyestuffs are not considered st 


gp nee has 
The arrangement of the book is pleasing and the 
diagrams and colour prints of chromatograms are 
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clear and well presented. The comprehensive lists of 
Ry vatoes provided are useful, as is the transparent 
soale for the direct measurement of Ry values on the 
chromatogram. The transparent map of amino-acid 
spots from a two-dimensional chromatogram is of 
restricted usefulness, as it does not cover all the 
amino-acids normally encountered. Though it is 
ed hape a pity that the detection and elimination of 
ulta in chromatograms are not dealt with at 
sufficient _ (@ common faulh of books on this 
subject), the book'oan be recommended to all those 


using the technique of paper chromatography. 


Through Movement to Life 

The Econamio Employment of the Disabled. By 
John Arthur. Pp. 98+ 6 plates. (London : Chapman 
and Hall, Ltd., 1952.) 7s. 6d. net. 


PROBLEM which causes great concern to 

employers and all who have social consciences 
-—these two groups are not necessarily exclusive—is 
the employment of disabled people. In the United 
Kingdom there are tens of thcusands of such unfor- 
tunates, including those who have lost a limb, 
epileptics, spastios, people suffering from rheumatiam 
and arthritis, the deaf and the blind. Most of them 
are anxious to work, if only to maintain self-respect, 
and a nation needing labour should be able to make 
use of their services. In this little book, Mr. John 
Arthur describes an enterprise which he organized to 
show how the disabled could work for their own and 
the community’s interests. The enterprise was & 
furniture factory which was ‘sheltered’ in the sense 
that the disabled employees did not have to compete 
with able-bodied workers and that the factory was 
not ran primarily for profit. Although the venture 
lasted no more than three years, during that time 
Mr. Arthur, as director, learned @ great 
deal about the means of helping the disabled. This 
he has set down in a book which is not always freo 
from the ills attending enthusiasm, but which will be 
of value to all engaged on similar vaniures. 

T. H. Hawxrs 


The Genetics of Garden Plants 
M. B. Crane and W. J. O. Lawrence. Fourth 
ition. Pp. xviit 301. (London: Maomillan and 
Co., Ltd., 1952.) 20s. net. 


HE fourth edition of this popular book, first 

published in 1934, is said to amended and 
revised in accordance with recent research. The 
brief acooumt of heterosis has been amplifled and 
enlarged m anew Chapter 8 of ten pages, though the 
exposition of this still mysterious phenomenon follows 
& stereotyped pattern common to a large number of 
text-books and fails to mention the now widely 
current theory that heterosis is mainly due to the 
advantage of nk det al aig of growth genes 
over the homozygous p : 

One gets the impresion that the authors are now 
largely resting on their cars. The last edition was 
published in 1947, and in spite of the great progress 
whioh has been made during the past five years it is 
disappointing to find reference to eight publications 
only since that year. Some of these are of minor 
value, and others laok relevancy to the present state 
of our knowledge. 

The book will no doubt continue to be largely read 
by horticulturists, and in spite of some obvious 
omiseions it is both useful and valuable to have so 
much otherwise macceasible material brought together 
between two covers. 8. C. HARLAND 
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SYMPOSIUM on the subject of electrical 
‘insulation, held at the Institution of Electrical 
Engineers during March 16-18, provided a very 
picture of the vast amount of research 

work that has been, and is being, doñe on this subject 
throughout Great Britain in all the laboratories 
associated in one way or another with the electrical 
industry. It is generally. realized in the industry that 
the limitations of insulatmg materials con- 
stitute a formidable barrier to progress in many of 
its branches: vol and working tem- 
peratures must always be kept well below the limite 
at which the risk of breakdown becomes appreciable, 
and great elaboration of design is sometimes recessary 
to ensure that the essential ios of the 
dielectrics employed are not” adversely affected by 


conti investiga 
the n operation of dielectrics and those in which 
` breakdown occurs ; oe ee EE 
the possibilities of new materials and methods of 
estimating their effoacy and durability under service 
conditions. Some thirty-two original investigations 
Oe 
review during the seasions of the symposium. 
Consideration of the details is not poasible in a short 
article; but & few of the pomts of more general 
goientiflo interest will give some idea of the present 
position in this fleld of work. 


Permittlvity and Power Loss 


Tho first topio’ considdred was the nature of the 
involved in the normal operation of 
insulating materiale of the ye eget fh 


that is to say, the processes 

tivity (or dielectric constant) and loms ae tho 
phase difference between the electric 

De ee ee ea il eA 
produces it. The importance of these quantities to 
the electrical engineer lies in the part that they play 
in determining the voltage distmbution (within an 
insulatmg ), the corresponding current dis- 
tribution, precise relation between these two 
distributions (that is to say, the impedance, phase 
angle and power factor of the system) and also the 
tem ture distribution in the state of thermal 
equilibria ai attained under normal working con- 


mw 
~ 


in determining the power 
material and is therefore of great im rtance in 
connexion with thermal ust 


PR A EAE 
tengent, is ional to the UY ee ea 
within the material during cyale of the 


lied vo Tica the. oalet ioe afigled 
fee tage Even the mit Lom ans thero 


syoles per second is of the order of, say, 101°, which 
is about the upper limit of the electrical range of 

the centimetre and millmmetre waves. 
In is region, electrical and optical techniques merge 
into one another, and it was appropriate therefore 
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ELECTRICAL INSULATING MATERIALS 


that, in one paper, Dr. W. Culshaw {(Telesommunisas- 
tions Research Establishment) described a spectro- 
sae method by which permittivity -and loes Ə 
De misaur for flat sheet material traversed 
Seay ane The method has bean shown to be 
practicable but has not yet yielded data beyond the 
reach of the established electrical methods which 
were employed by the other contributors—bridge 
methods for the lowest frequencies, cirouit-resonance 
methods for the main radio range, and cavity 
resonators for cantimetre waves. 

The data for most of the materials of interest to _ 
engineers are of great complexity, and we are still 
far from a full of the processes involved. 
The main characteristics of the leat ones are, of 
course, well known. Part of the electric displacement 


‘is always -such as can be visualized as a displacement 


of the electrons with respect to the atomic nuclei, a 
process having a natural frequency in the optical 
range and capable of accounting for the optical index 
of refraction of the material. If no additional process 
occurred at electrical frequencies, the dielectric 


eae ee ee eee eee 


refractive index the lows angle would be sero, 
since this fast displacement follows the slow electrical 
cycles with no appreciable lag. This condition was 
shown by Dr. L. Hartshorn, J. V. L. Parry and É. 
Rushton (National Physical Labora ) to hold 
remarkably closely for the pure hydrocar plastios 
and the fluorocarbon polytetrafluorethylene. Any 
logs angle observed in such materials in. practice can 
only arise from accidental impurities. The permit- 
tivity of such materials is Independent of frequency 
but diminishes with rise of temperature by an amount 
corresponding with the linear expangion of the. 


Most other materials show a consider- 
ably grester than the refractive 
index and therefore eae a oS ion of two 


other displacement processes. The first is the dis- 
placement of different atomic nuolei with respect to 
one another, & which may be expected to 
have a natural in the infra-red LON- 
a E a 


in lotion w rise to no &p] RET low angle 


The second 
from changes in oe orientation of 
eile pi a ee having a permanent 
dipole moment, changes which are characterized by 
& time-constant or time of relaxation rather than a 
frequency of vibration. The extent to which this 
displacement occurs, during each half-cyole of the 
applied field, depends on the relative values of the 
time constant and the duration of the half-cycle ; 
Bab eh Srequenioiss fue shiahsshs two a o the raat 
order, the ittivity increases oka ‘aap na the 
and so gives the orientation 
appreciably more time to develop, o at the same 
time the loss angle rises to a maximum value, which 
again diminishes to zero when the cycle becomes so 
slow that the dipole orientation follows the fleld 
without a iable lag. The relaxation time is 
strongly t on temperature, and therefore 
boih POENTE ee ee oT 
Bey T ee eee ee 
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there is a necessary connexion between the variation 
of the two quantities.” A paper by A. O. Lynch (Post 
Office Research Station, Dollis Hill) discussed this 
question in its bearing on the temperature coefficient 
of mica capacitora, emphasizing that the temperature 
coefficient for radio uses is liable to be quite different 
from that for low frequencies. The time constants of 
the electric displacementa within the material may 
not in this instance arise from dipolar molecules ; 
they may arise from differences in the distribution 
of resistivity and permittivity in a composite 
dielectric in accordance with claasioal theory as 
developed by Maxwell, but since such time constants 
are also tamperature-dependent the same oonsidera- 
Di ly. Dr. A. Fairweather and E. J. Frost, 
Dollis Hill, applied this simple theory to 

n ee aggregates such as the ferrites, used 
rimarily for their magnetic pro iœ, though their 
ielectric properties are not without some influence 
on their performance in communication circuita. The 
dielectric properties, though complicated, were shown 
to be adequately acoounted for by a network of 
capacitors and resistors each corresponding to some 
simple recognizable feature of the composite material. 

Hartshorn, Parry and Rushton were particularly 
conoerned with the dipolar in the silicones and 
in representative plastics. All the long-ohain ailicones 
show & in the curve for loss angle at ies 
between 10!" and 101 o./s., and it is inferred that the 
corresponding relaxation time, which is independent 
of cham-length, is characteriatic of the Si—O linkage 
in flexible linear chains. The permittivity and loes 
angle of the water-absorbent plastics have been 
shown to be very largely dominated by the absorbed 
water; but it is striking that the values for the com- 
pletely dried materials, though smaller, are of the 
game general character as those for which the water 
is responsible. In other words, the absorbed water 
cues behave in the electric fleld almost exactly 

in the structure of the pure 

aod pone oo wale The main features of 

the chs observed are found to correspond well 

with a model given by Fröhlich as an extension of 
Debye’s theory. 

A. Turney (Imperial College of Science and Tech- 
nology, London) reported an attempt to find evidence 
for a resonance process suggested by Frohlich as algo 
associated with the dipoles, by examining benzane 
derivatives having a structure considered to be most 
favoureble for such a process; but the evidence was 
negative, the above-mentioned model accounting fór 
all the observations. 


Liquids 


A sesion devoted to liquids brought out the fact 
that in British electrical practios the one liquid that 


it oan be regarded 

subject to oon- 
tamination in use. Ita primary function is to exclude 
moisture and air from solid insulation, usually cellulose 
in the form of paper or preasboard, which lios 
the required mechanical properties, but only bahara 
as & good dieleotrio so long as moisture or damp air 
are denied scoceas to it. The papers and discussion 
clearly reflected the great importance in heavy eleo- 
trical engineering of the paper and oil combination, 
and the effect on it of moisture and other oon- 
tecninants. J. Dunkley and Dr. R. W. Sillars (Metro- 
politan Vickers Electrical Oo., Ltd.) ahowed that, 
when the oil ia very highly refined, far beyond the 
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ordinary commercial limit, it shows no measurable 
loss angle even when damp air is blown through it. 
If, however, it contains a trace of an ester, which 
itself produces no loas angle at low frequencies, it 
develops æ comparstively large losg angle when 
allowed access to damp air. The power loes is shown 
to be agsociated with ionio conduction; the con- 
ductivity varies with the a lied fleld because of the 
effect of the fleld on the oe between the dis- 
sociation and recombination of ions, and with the 
frequency because the relaxation time of this process 
is comparable with the periodic time of the applied 
voltage. 

In practice the oil commonly rises in tem ture 
to a value near 100° O., one of its functions being to 
promote cooling by convection, and the high tem- 
perature with some socess to air introduces further 
complications of great practical importance. K. H. 
Stark rted an investigation carried out by the 
Electrical Research Association into the behaviour 
et ordinary oil under these conditions. The ol, when 

t 20° C. or thereabouts, normally aie atid 
ae probably due to traces of some io oon- 
stituent, that is very small, but accurately measurable 
provided the greatest possible care is taken to ensure 
that the capacitor in which the oil ia tested is 
chemically clean. R. G. Martin and E. A. Patterson 
(Shell Petroleum Co., Ltd.) showed that the capacitor 
must be dismantled and the parts boiled in tri- 
chlorethylene before each test in order to ensure 
that the values are truly representative of the oil. 
Even when this ia done, no unique value is obtainable 
for & saanple of oil at 100° O. Oxidation of the oil 
occurs, and Mr. Stark showed that ita effect on tho 
logs angle is a rapid diminution, which is followed by 
an increase. The action is accelerated by the presence 
of metal in the oil, oe by catalytio ition at 
the metal surface. The quality of an oil cannot 
therefore be asseesed by any single measurement at 
the working temperature. 

In practice the slow contmued oxidation leads to 
the development of acidity and conductivity in the 
oil, the formation of sludge, an increase in the power 
factor of the paper~oil mixture, and & consequent 
reduction of the voltage at which thermal instability 
would occur. Rusting of metallic iron in the system 
also occurs, and some of the iron compounds formed 

go into solution ; others may merely add to the 
alice, which may ultimately become harmful by 
impeding the convection cooling action, but does not 
necessarily affect the dielectric properties to & serious 
extent. D. G. Childs and A. W. Stannet (British Eleo- 
tricity Authority) reported some interesting observa- 
tions on oils that had actually been im service in 
various localities for aig ih from one to 
twenty-four years. Simple testa of acidity and oon- 
ductivity were used as an indication of condition, 
but conductivity did not show good oorrelation with 
acidity alone. Variations in iron content had a 
marked effect, and must be takan into consideration 
if acidity is used as a criterion of insulating ity. 
Their survey indicated an expectation of life of 
thirty-five years for the oils in general use. 


Breakdown 


The session devoted to a consideration of electric 
and breakdown mechanisms attracted a 

very audience, for the avoidance of breakdown 
is & vital consideration in every electrical design. 
The papers, particularly one by H. F. Church and 
O. G. Garton, of the Electrical Research Association, 
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emphasized the fact that breakdown such as is liable 
to occur in practice is a process far more complex 
than those represented by permittivity and power 
factor or indeed than any other occurring in electrical 
equipment. To the casual observer the breakdown 
is "an instantaneous catastrophic oollapee of the 
structure of the material, and the idea that any given 
meterial will withstand i y voltage gradienta 
up to a certain oritical value, characteristio of its 
structure and known as ite electric strength, arose 
naturally from the first tentative studies of the 
phenomenon. It is now abundantly clear that, 
altho it is possible to determine, by voltage 
applied under highly -special conditions, li 
voltage-gradienta of this kind which are in 
characteristic of the atomic structure of the materials, 
yet this itringio electric strength is of comparatively 


intrinsic breakdown strengths of all ordinary solid 
and liquid insulating materials are inthe region of & 
few MV./cm., and they vary comparatively little with 
temperature and from ‘one material to another, 
whereas in ordinary practice ‘breakdown commonly 
occurs at an apparent voltage-gradient which is no 
more than one-tenth of this value; moreover, the 
observed value haa no clear relation to the structure 
of the material and is greatly influenced by many 
other variables such as temperature, duration of 
application of the vo , etc. The central problem 
in research on electrical insulation to-day is not go 
much to increase, or even to explain, intrinsic electric 
as to raise the applied voltage-gradient at 
which breakdown oooura under ordinary ical 
conditions. O. G. Garton made the point even 
halving the gap between the intrinsic electric strength 
and the electrio strength as measured under ordinary 
working conditions would make possible revohitionary 
improvements in design. 
Intrinsic - electric strength was, however, not 
neglected. A paper by J. H. Calderwood, R. Cooper 


A. A. Wallace (University of Liverpool) showed 


that mechanical strain may morease the value for a 
orystal, so that the highest value obtained for & given 
sample is not necessarily the true one. Another 
paper, by Dr. T. J. Lewis (Queen Mary College, 
London), described a satisfactory technique for 
obtaining values truly characteristic of pure organic 
ride 


h f 

pe msa T E TE electric strength is an 
as es oe S which has been ressonably well 

y the work of Frdhlich and others ; 

i one ae under ordinary working oonditions is 
usually a complex chain of proceases, of much longer 
duration than the intrinsic breakdown, and perhaps 
including an intrinsic breakdown as part of the chain 
but sometimes including processes that might be 
described as chemical rather than electrical. More- 
over, it is not a question of a well-defined chain 
characteristic of a material, but of a number of 
possible chains, the choice depending on factors the 
presence of which may not be suspected—-for example, 
the presence of sub-microscopic voids or gaseous 
_ inclusions, or ions having particular chemical 
properties. In this state of extreme complexity, 
pro is perhaps best made by isolating and 
_ studying the component processes separately, and 
this is what many workers are doing. 

For example, pepers by Dr. E. Friedlander and. 
J. R. Reed (General Electric Oo., ag ERAS L. 
Harries (University of Oxford) and by J. H. Mason 
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(Electrical Research Association) were all concerned. 
with breakdown processes which include as the 
dominant feature di in a gas enclosed within. 
solid insulating walls. Nearly all industrial materials 
contain such gaseous inclusions, which may or may 
not be visible: the voltage-gredient withm them. 
tends to be relatively high, and the eleotrio strength 
of the gas is relatively low, Bo that erates! her aden 
at moderate overall voltage h dis- 
charges do not botikan es to breakdown of the 
ingulation as @ whole; homes claimed 
that bushings in which disthargea been detected. 
under working voltages had been known to function 
satisfactorily for twenty years. However, the borm- 
-bardment of the walla of the enclosure by the ions 
actual erosion of 
the material and & local concentration of feld, which 
may develop progressively until te breakdown 
follows. Local concentrations of fleld within rhioro- 
goopic or smaller ae pat of the material are probably 
the key to the whole problem, for, if the local stress 
rises to the intrindic electric strength, local break- 
down necessarily occurs and there is a probability of 
it developing progressively or of stimulating some 
ical or thermal change which develops pro- 
gressively under alternating voltage. A paper by 
H. G. Riddlestone (Electrical Research Association) 


presented evidence supporting the view that the 
breakdown of both polythene and polystyrene under 
A.O. conditions invo the development of intensely 


local rises of temperature, though the mechanism by 
which it ooours in such low-loss materials is by no 
means obvious. 

Breakdown by thermal instability is much less 
surprising in the oil-preasboard combination men- 
tioned im connexion with liquids, for the power factor 
is greater and its increase with rise of ture 
directly measurable. R. T. Rushall (British Thomson- 
Houston Oo., Ltd.) showed that the breakdown 
voltage, as judged by 6 straightforward one-minute 
test, is closely associated with the measured loss 
factor, irrespective of i temperature and 
moisture content. This clearly indicates thermal 
instability aa setting the lmit to the safe working 
voltage-gradient, and moreover provides a method 
of estimating the risk of breakdown by & measure- 
ment of permittivity and power factor at a perfectly 
safe voltage. 

Breakdown by short voltage impulses is TE 
closely related to the intrinsio electric 
Dr. B. Balvage (W. T. Henley’s Telegraph San 
Co., Ltd.) showed that the observed values for cables 
are very much what would be expected from the 
known values of intrinsic electric strength and 
permittivity of the constituent materials. 


New Materlals 


Comparative studies of new and old materials for 
specific purposes naturally attracted much attention 
at the symposium: for example, the various types 
of impregnating varnish, the newer lamimated 
materials, materials that have been tried m rotating 
machines and the special ceramics available for radio 
uses. 

In matters of fine detail and on the comparatively 
small scale, chamioal advances have played a prom- 
inent part. Oonsider, for example, the impregnating 
varnishes ; coils wound with ootton-covered wire are 
impregnated with varnish which is then hardened, 
this being an economical proceas for producing 4& 
structure that is mechanically rigid and well insulated 


~ 
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eee provided the varnish has just the mght 
penetrating, hardening and insulating ities. R, 
Sre and R. T. Rushall (British Thomson- 
Houston Co., Ltd.) and H. R. Heap (Crompton Par- 
kingson, Ltd.) reported on this matter. It is perhaps 
not surprising to find that thermo-setting varnishes 
incorporating phenolic resins tend to provide a better 
mechanical job than the older oil-oxidi varnishes, 
but it would have been difficult to foresee that the 
use of phenolic varnish would lead to leas oxidation 
and sludge formation when the ooils are rated in 
oil, either by more effective covering of oopper 
surface, which acta as & oatalyst, or by some direct 
inhibiting action. The difficulties of devising teats 
for the required combination of qualities are obvious. 


On the larger scale the impresion left 18 thet- 


chemical advances have not influanced practice so 
much as might have been expected. Traditional 
materials like moa, shellac, paper and mineral oil 
still seem to dominate the whole picture. It is true 
that polyethylene, polystyrene and the new ceramics 
have made possible important advances in the radio 
and radar fields, that glass fabrics, nylon, terylene 
. and the silicones introduce the possibility of improve- 
ments in particular directions at a oost which may 
not be prohibitive, and these and many similar 
matters received dus consideration; but no ocon- 
tributor was found to bs ate that any revolution in 
practice on the large e is in Bight, 

Nevertheleas, the symposium as & whole gave an 
encouraging picture of pede i eee progress on & 
very wide front ; the many widely scattered workers 
thus brought together for the firs} time appreciated 
ita stimulating effect, and the industry cannot fail to 
benefit in due course as the ideas and knowledge 
assembled become more widely disseminated through- 
out the main body of its members. 

IL. HARTSHORN 


ORGANIC MANURES AND 
FERTILIZERS 


the Section of Comparative Mediome of the 
Royal Society of Medicine a discussion was held 
on May 20 on “Organic Manuree and Fertilizers and 
the Production and Oomposition of Food for Man 
and Animals”. The president of the Section, Prof. 
C. L. Oakley, was in the chair and introduced the 


Sir William Ogg (Rothamsted), who opened the 
discusion, outlined the present position and dealt 
with the soil aspects of the question. In order to 
maintain or increase fertility it has, from very early 
times, been the practice of farmers in most parta of 
the world to return to the sou, crop residues, animal 
manure and domestic waste and to rest the land for 
periods under grass. If production is not too intensive, 
this system is usually quite successful provided there 
is not @ deficiency of some essential mmeral nutrient. 
With increasing population and its concentration m 
towns, new problems haye arisen. Through modern 
systems of sanitation, much of the manumral residue 
whioh used to find ita way back to the land is now 
carried as sewage to the sea. The introduction of 
fertalizers just over a century ago enabled farmers to 
make good these logses and also to increase pro- 
duction. They have not farm 
manure, which, in addition to ita manumal value, has 
important physical effecta on the soil; but they are 
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@ source of additional plant food and without them 
the present population of the world could not be fed. 
Te ies boen detina Liat, in Tarma of avail- 
able nutrients, the total amount of farmyard manure 
made annually in Great Britain provides only 
about a third of the nitrogen, a quarter of the 
Oe ee E E EA of 

ilixers. Fertılirer consumption has practically 
trebled in Britain and the United States m the past 
fifteen years and this has been a major factor in 
moreasing food production. 

Attempts have been made to create a controversy 
over the respective merits of organic manures and 
fertilizers. The conflict of opmion is, in fact, between 
those who advocate a proper use of both and a very 
small minority who oppose the use of fertilizers. It 
is sometimes alleged that fertilizers poison the soil 
and are injurious to the health of plants, animals 
and human beings.. There is no sound evidence to 
support these views, provided that fertilizers are 
properly used. They do no harm to the earthworms 
or to the bacteria and other micro-organisms; nor 
do they bring about soil erosion. There 1s no evidence 
that they render planta more liable to suffer from 
insect, fungus or virus attacks. Organic manures 
and fertilizers are oomplemen , and in good 
farming practice both are employed. 

Dr. G. C. Ainsworth (Oniversity College, Exeter), 
as a botanist and microbiologist, directed attention 
to the complexity of the total situation which 
determines health and disease in planta and of which 
the soil~plant mteraction is only a part. Green plants 
are not on the soil for their carbon, but 
they are for their other nutrients. Under natural 
conditions, planta die and decay tn situ and so repay 
their debt to the soil together with interest m the 
form of organic matter. On oultivated land, man 
periodically removes & crop, and this inevitably leads 
to a depletion of the soil which must be made good. 
In primitive societies the exhausted soil is abandoned 
—an impoasible procedure in more advanced and 
densely countries, where a balanced use of 
chemical fertilizers would appear ‘to be the rational 
and most convenient way of mamtaining the nitrogen, 
phosphorus and potassium, that trinity of elements 
basio for plant growth. Chemicals, too, are an 
appropriate source of the small quantities of boron, 
oopper or other ‘trace elements’ which may render 
an unsatisfactory sou fertile. 

An agricultural soil has not the simplicity of 4 
controlled and mechanically irrigated sand oulture. 
The organic matter it contains has a vital role in 
conserving moisture and in providing a4 substrate for 
the growth of micro-o i which, in ther turn, 
affect the physical condition of the soil by determming 
orumb structure and in making available materials 
which can be utilized by higher plants. At the same 
time, the microflora competes with the higher plants 
for nutrients, and certain fungi may oeuse disease, 
while another class, the mycorrhizal fungi, set up & 
symbiotic relationship with higher planta. The use 
of farmyard manure is the age-old solution to the 
problem of maintaining both the inorganic and 
organic constituents of the soil and the muorobial 
population, but the advent of the ternal combustion 
engine has rendered this solution inadequate and 
new sources of organio manures are having to be 
explored. Sometimes it is necessary to introduce the 
requisite symbiont for a particular plant when the 
plant is wn in & new situation. Finally, the 
sumrhation of the soil-plant interaction, aa manifest 
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by the response of the plant to the weather and the 
pathogen, was touched on and the recent work on 
gystemio fungicides and insecticides recalled, for it is 
possible that plants absorb such substances from the 
goil. + 

Dr. David P. Outhbertson Researoh 
Institute) dealt with the relationship of manures to 
the ‘health of man and animals. He pomted out that 
no amotnt of composting can return to a farm the 
products which move out of it in the form of crops 
and livestock, and that the use of natural organic 
manures alone cannot supply the trace elements which 
are deficient over considerable arees of the world. 
Australian agriculture would-largely collapse without 
fertilizers. ' i 


this generalization, always provided that there is 
i balancing of fertilizers and farmyard 
manure, and that the soil is not intrinsically deficient 
in some minerals. -` ` 

Regarding the effect on protein and the free amino- 
acids, there is no evidence that the application of 
fertilizers has any adverse effect on total amino-acid. 
content. Man consumes a variety of proteins of both 
vegetable and animal origin and the essential amino- 
acid requirements are generally met. This may also 
be said for non-ruminant farm stock; in the case of 
the bird, special care has to be exercised so that all 
critical amino-acid requirements are covered. The 
ruminant is well protected against amino-acid 
deficiency owing to the microbial activity in the 
fore-stomach. ot, eee S 

The genetic stability `of plants is generally of 
greater significance than olimate, soil or fertilizer 
treatmenta m respect of vitamin content. 

The increased use of fertilizers has not affected 
adversely the general decline in infant mortality or 
the increase in the expectation of life of man. The 
best health conditions which can be observed are 
compatible with the general consumption of foods 
grown on chemically manured soil. The health 
statistica of the Netherlands are as good as those of 
Great Britain, although the fertilizer consumption of 
the former is ftve times the latter unit of agri- 
cultural land. Again, the United Kingdom health 
statistics are as good as those of Hire, while the 
corresponding ratio of fertilizer consumption is about 
3 to l. 

The belief that the improvement in grassland 
culture has Jed to an increase in the so-called mets- 
bolic diseases of cattle has not been ‘ 

Until proof has been obtamed the heavy 
application of fertilizera may give rise to disease in 
man or beast, the use of fertilizers as practised m 
orthodox farming is to be recommended as & means 
of increasing food production in Great Britain. 

Sir James Soott Watson (Ministry of Agriculture) 
dealt with the maintenance of soil fertility im the 
future. Our present knowledge is in part the result of 
farming experience built up over some eight thousand 
years, and in part the product of scientific investi- 
gation during recent times ; and Sir James discussed 
game of the ‘problems of reconciling science and 
tradition. The list of essential plant nutrients is now 
probably camplete; the chemist can & 
solution of pure salts, in distilled water, that will 
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- eÄnother is the nature of the soil minerals; sand 
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support normal plant growth, and we have no evidence 
that the plant products when fed to experimental 
animals are in any way deficient m nutrient properties. 
Plant growth, however, depends not only on nutrients 
but also on a reasonably constant ly of water, 
and root activity demands a supply of oxygen and 
is inhibited by a relatively low oonocentration of 
carbon dioxide. These i imply the main- 
tenance of crumb structure, and logs of this structure 
is one of the major causes of erosion by wind and 
water. 

The maintenance of good structure depends on 
several factors. One of these is tillage at the right 
time when the soil has an Tiate moisture 
content and when frost and thaw oan play their part. 
y 


. Boils can be improved by applymg clay and marl or 
_ vice ‘versa.- Yot another is the provision of a mild 


7 t, and the natural one oconsista of the 
odlloidal ition products of a io matter. 
e Grpanioitneticn tey Do pardaly deca as in 
farmyard manure and or it may be 
undecayed ; and in the latter case the rate of decom- 
position depends in the mam on the ratio of carbon 
to nitrogen compounds. More research is required 
on. the balance between the grass and clover oom- 
ponents of pasture and on management. The praotice 
of growing crops specially for ‘green mg’ also 
deserves further study, and probebly the most 
promising are quick-growing grasses with very heavy 
seedings and high applications of fertilizers. 

sludge, preferably composted with straw, is a useful 
source of organic matter but is oostly lo transport 
and handle. Certain synthetio plastics have recently 
been shown to be effective in stabilizing an, existing 
orumb structure, but the nnmediate obstacle to their 
general use is their high cost. 


GEOLOGICAL SURVEY BORING 
IN GREAT BRITAIN 
A ee ee ee ee 1; 
Dr. W. J. Pugh, director of the Geologi 
Survey of Great Britain, gave a brief acoount of the 
investigations by boring carried out withm the past 
year by the Geological Survey. 

Proposals for a programme of Survey boring were 
made in 1945 by a Committee of the Advisory 
Council of the Department of Scientific and Industrial 
Research; and since then several deep boreholes 
have been drilled as the work of the field staff and 
the availability of funds have permitted. 

Summary accounts of the resulta obtained fram 
four of these boreholes, one in Needwood Forest 
(Staffs), one at Whitti Heath (Staffs)!, one at 
Stowell Park (Glos) and one at Rashiehill (Stirling), 
have been published or are in the press. From four 
other holes, one of them not yet completed, important 
information has been obtained; and Dr. Pugh gave 
an outlme of the results so far to hand and referred 
to the deductions to be drawn from them. 

Ashton Park. In the Bristol and Somerset Coal- 
field the strata between the Carboniferous Limestone 
Series and the Coal Measures are masked by Triassic 
deposits at the surface and had not been adequately 
seen either or during boring operations. 
In order satisfactorily to elucidate the structure of 
the field, the geological survey of which has been 
recently campléted on the soale of 6 inches to the 
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mile, it was necessary to prove the thickness and 
sequence of these strata; and for this purpose a 
borehole at Ashton Park, Bristol, was started in 
July 1953 by Messrs. John Thom, Ltd. 

The bore reached a depth of 2,105 ft. Triaasio 
rocks, consisting of sandy red marie, were found to 
a depth of 180 ft. They rest on Coal Measures, 
578 ft. thick, in which three coals were encountered, 
namely, the Ashton Top, the Ashton Great and the 
Ashton Little seams. Apart from e 20-ft. band of 
non-marine lamellibranchs above the Ashton Little 
Seam, the Coal Measures to this depth have proved 

ly barren of plant and animal remains. Below 
the Ashton Little Seam, however, marine strata with 
Lingula were found between 572 ft. 7 in. and 726 ft. 
5 in. The Ashton Vale Marine Bed lies between 
687 ft. 5 in. and the bottom of the Ooal Measures at 


708 ft. 2 in. It contams many goniatites, ema a 
subcrenatum. 


the characteristic Gastrioceras 

Quartzitio Randstone group of strata extends 

the base of the Coal Measures to a depth of 1,315 ft. 
and oonsists mainly of hard sandstones. 
There are interbedded shales near the top and chert 
beds, resembling those of Culm type, in the bottom 
80 ft. This group probably corresponds roughly to 
the Millstone Grit of northern . Below 
1,285 ft. sandstones give place downwards into lime- 
stones by alternation. Both are considered to belong 
to the Carboniferous Limestone Series and to 


ost part of the in 

the see eerie elon Below 2,000 R ihe bore passed 

(he limestones toring the between 

the D, and S, subzones (in terms of Vaag kan i sonal 
nomenolature). 

Upton, Burford. In 1875 a borehole, possibly in 
search of iron ore, was put down near Burford Signet 
Farm, Burford, Oxon. It was stated by De Rance 
to have proved Coal Measures beneath Trias, but 
published records are inconcluatve. The detailed 
record of a later borehole at Bataford, Glos, about 
sixteen. mileg to the north, showed that barren Upper 
Coal Measures beneath Trias were 524 ft. thick and 
rested on Siturian rocks. These facts, and the 
thickneas of Triaasio rooks found in the Stowell 
Borehole, some ten miles weet of Burford, were the 
main factors leading to the decision to bore again 
near Burford. 

Drilling was commenced by Messrs. Craelius Oo., 
Ltd., m August 1952. Starting at the base of the 
Inferior Oolite, the bore proved the Upper and Middle 
Lias to be thm, whereas the Lower Lias (460 ft.) and 
the Trias (525 ft.) were of such thickness as had been 
anticipated. 

Upper Coal Measures were entered at 1,105 ft. and 
were proved to a thickness of 2,664 ft. These non- 
productive measures are al ing red and grey in 
colour and contain thin ooals. In character they are 
comparable with parts of the higher Coal Measures 
sequence in South Staffordshire and with some in the 
Bristol district. Thin, limestones occurred at two 
levels, the lower containing Spirorbis ; 
were found at both horizons. No plants of age other 
than Staffordian have yet been detected. 

Canvey Island. The possible existence of ocal- 
bearmg strata under eouth Eæex has long been 

and a view that a basin of such measures 
lay under the Thames Estuary was advanced following 
the findings of a gravity survey by the D’Arcy Ex- 
ploration Co., Ltd. , which showed a pronounced 
gravity ‘low’ ext beneath the estuary between 
Canvey Island and the Isle of Grain. Such evidence as 
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was available from other deep bores in neighbouring 
areas was not wholly favourable to this view, but the 
gravity anomaly was considered to warrant ‘investi- 
gation by boring. was oommenoed in January 
1953 by the Bremner Well-Drillmg Co., Ltd. Coring 
was started in the Upper Greensand at & depth of 
1,200 f% The underlymg Gault extended to 1,320 ft. 
6 in. and rested with angular disconformity upon a 
sandstone-mudstone sequence oon to the 
bottom of the hole at 1,750 ft. Fragmentary plant 
remains and mdicate an age not younger 
than Middle Devonian and not older than Downtonian. 

Cambridge. Seiamic reflexion work’ had indicated 
the probability that the surface of the Palmozoic 
strata under the Mesozoic rocks in the Cambridge 
area was about 860 ft. below O.D., and Prof. W.B.R. 
King. initiated a soheme to in te this point by 


‘boring. The Royal Society and various industrial 
firms. 


grants towarda the oost of the borehole 
and ultimately the project was undertaken joey 
with the Geological Survey. The site of the 

near that chosen for the future extension of the 
geophysical laboratories at Cambridge, and the hole 
is being kept permanently open to provide oppor- 
tunity for instruction and research in geophysics in 
the University. 

Boring was commenced in October 1952 by Mesars. 
George Stow and Oo., Ltd. The Palsozoie floor was 
struck at a depth closely in accordance with the 
geophysical estimates, but the Oarboniferous Lime- 
ee ee As the 
Jurassic strata gave promise of le information 
. The formations proved 
include Gault to 188 ft. 
(81 ft. 6 in), Corallian Bede (9 ft. 6 m.), Oxford 
Clay (159 ft. 2 in.), Kellaways Beds (10 ft. 6 in), 
? Upper Cornbrash (7 ft. 10 in.), ‘Great Oolite’ (4 ft. 
3 in.), Upper Estuarine Beds (31 ft. 3 in.) and Lower 
Lias (41 ft. 3 in.) to 434 ft. depth. This last rests on 
Oarboniferous Limestone which at 590 ft. se geared 
not been bottamed. The limestone, which 
157 ft. has bean cored, is highly dolomitio and appears 
to belong to the lower half of the Carboniferous 
Limestone Series. 


1‘"New Coalfield in Britain’, Wedere, 168, 831 (1049). 
phe ae Gee Geol, Soo., 106,141 (1961). 


* Bullard, H. O., G Si A EE E 
Phil. Trans. Roy. Tet oo E 10.40 


OBITUARIES 
Prof. Samuel Smiles, ©.B.E., F.R.S. 


Dr. Saxon SMILes, ameritus professor of chem- 
istry in the University of London, died at Tunbridge 
Wells on May 6 after a short illness. He was born 
in Belfast on July 17, 1877, the son of Samuel Smiles, 
of Beckenham, and grandson of the well-known 
writer of the same name. Educated at Marlborough, 
he- entered University College, London, in 1804, 
gredusted B.So. in 1897, D.8o. in 1901. His 
thesis for his doctorate inoluded his early contribution 
to the stereochemistry of sulphur, published in 1900. 

During 1900-2 Prof. Smiles was on the Continent, 
working with Moian m Paris and Knorr m Jena. 
At the commencement of the 1902-3 session he was 
appointed an assistant in the Department of 
Chemistry in University College, London, and became 
assistant professor in 1907, a post he held until 1919, 
when he was appointed to the ohair of organic 
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’s) College, 

succeeded 
asp Daniell professor of 
chemistry, King’s College, London, where he remained 
until his retirament m 1938. 

During the First World War, he was engaged upon 
problems connected with tracer ammunition, and for 
these services received the O.B.H. in 1918. In that 
year also he was elected a Fellow of the Royal 
Soaisty. He was a Fellow of both University College 
and King’s College, London, and an honorary D.8c. 
of Queen’s University, Belfast. 

Prof. Smiles rendered considerable service to the 
chartered chemical bodies. “A Fellow of the Chemioal 
Society from 1898, he served as secretary during 
1912-20, and was a vioe-president during 1920-28. 
He became*a: Fellow of the Royal Institute of 
Ohemistry in 1916, was examiner in general ohemistry 
for the associateship d 1920-24, and a member 
of Council during 1981-85 and 1986-89. 

In 1920 he married Minnie, youngest daughter of 
the late G. N. Patterson, of Newcastle, who survives 
him. During most of the war and post-war period, 
Prof. and Mrs. Smiles lived at Inverness, but 
ant oe recently returned to Tunbridge Wella, 

had resided during his tenure of the 
cine’ s College professorship. 

Almost all Prof. Smileas’s published papers, num- 
bering more than, a hundred, are concerned with 
o ic compounds of sulphur (or selenium). The 
only $ tions are those with Mo1esan on silicon 

silicon hydrides ; that with Knorr on f-methyl- 
morphmmethine ; and his last three papers. His 
studies touched on many different types of sulphur 
re Soe including sulphonium bases, lohor da, 
gul o and sulphenio aod derivatives and oyclio, 
AE EE Typical investigations were those on 
disulphoxides, which were shown to be ee ee 
esters; and on the two isomeric of 
B-naphthol, As early as 1911, he had been interested 
in the problem presented by the B-naphthol sulphides ; 
with his collaborators he elucidated it in a long series 
of papers, and showed the interconversion of the two 
compounds to be a special example of what came to 
be called ‘the Smiles’ rearrangement’. His last three 
papers were concerned ‘with: other examples (not 
sulphur compounds), moluding aryl salicylates and 
o-carbamyl derivatives of diphenyl ether. Appro- 
priately, all this work was adequately summarized, 
just after Prof. Smiles’s retirement, m the Armual 

on the Progress of Ohemistry (36, 197; 1939). 

Exoept the work published with Moissan in the 
Comptes rendus of the Paria Acadamy of Sciences and 
a few papers in the Berichte, all Prof. Smuiles’s papers 
appeared in the Journal of the Chemical Society, its 
Proceedings ‘and Transactions. His only published 
book was ‘The Relations between Ohemical Con- 
stitution and some Physical Properties”, published 
in 1910. It was never reprinted and copies are 
Boies LC gar aA atl Although progress both of 

ation of data and of underlying theory has 
left the book behind, it still has interest as an 
introduction to ita subject. 

Valuable as his research work was, it is even more 
as a teacher that Prof. Smiles will be remembered. 
In the period 1917-19 at University College, he 
lectured on systematio inorganio chemistry as well 

ic, and at King’s Oollege he always main- 
the exoellent practice of lecturing on inorganic 
ee ee He was accus- 
tamed to say himself that one a aa difficult 


im 


July 4, 1953 VoL 172 


taaks of those in academic life was to maintain a 
proper balance between research and the teaching 
and training of students. In his later years, he tended 
to shift the balance towards the teaching mde, and 
mdeed to regard research ss a part of student 
training. He came to have ao fine reputation as & 
teacher, and to have been a student under Smiles 
was & recommendation in itself. 

His interest in his students did not stop short with 
their academic life; he was a kind and wise adviser 
on their choice of employment, and took & deep and 
preostical interest in their t careers. The 
affection and esteam in which he was held by his old 
students and colleagues were evident on his retire- 
ment, and are simply expreased by the inscription in 
the wateh which’ presented to him m the autumn 


of 1988: ‘Samuel ea—Teacher and Friend”. 
` REGINALD CHILD 
y - 
Prof. À. Mittasch 


Ox June 4 last, Prof. Alwin Mittasoh died in 
Heidelberg in his eighty-third. year. He started as 
& chemist, studied the then mysterious phenomenon 
of catalysis under Ostwald and was later oom- 
missioned by Carl Bosah in Ludwigshafen to find a 
method of putting into commercial production 
Frits Haber’s experiments on the catalytic formation 


studies and thoughta about catalysis so considerably 
that in 1948 he published a book under the title; 
“Von der Chemie zur Philosophie’. The phil hical 
aspect of catalysis is release (Auslisung)—a relation 
between cause and effect which does not sas dae 


- getic laws, such as, for example, the action of 


These trains of thought brought Mittasch into oon- 
tact with Robert Mayer, and he published a great 
number of essays dealing with Mayer’s writings. In 
the last year of hia life Mittasch published two books 
of considerable importance—‘Friedrich Nietzsche als 
Naturphilosoph”’ and, quite recently, ‘“rlosung und 
Vollendung”. Mittasch enjoyed the rather exceptional 
kaanan of being. wade manhe of the Hei oag 
Academy of Science without being a university 
S but, on the occasion of his eigbtieth birth- 

ay, the title professor was awarded to him. Up 
to his last illness, whioh led to his death withm a 
few weeks, the old scholar was in the full posseasion 
of hia mental powers and incessantly busy writing 
articles and answering, mostly by return mail, the 
letters of a wide circle of friends which his enthusiaatio 
temperament and his knnd nature attracted to him. 


Miss Henrletta Jex-Blake 

Miss HENRIETA JRx-Biaks, who died on May 21 
at the age of ninety, was principal of Lady Margaret 
Hall, Oxford, during 1900-21. Her father was Dr. 
T. W. Jex-Blake, Dean of Wells ard formerly heed- 
master of Rugby. After headmistress of St. 
Margaret’s, Polmont, from 1889 until 1909 -she 
succeeded Dame Elhzabeth Wordsworth, the first 
principal of the Hall, who had held offlee for thirty 
years. 

The demand among women for an Oxford education 
had, throughout the Hall’s history, led to a steady 
expansion in its numbers, and Miss Jex-Blake’s term 
of office coincided with a marked increase in this 
demand. Under her ẹ considerable building pro- 
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gramme was carried out, in deflance of shortage of 
funds, and the Toynbee Building, designed by Bir 
Regitald Blomfield, was opened in 1014, bringing 
the accommodation for undergraduates up to eighty. 
Her principalahip covered the difficult years of the 
First World War, and, following them, the cul- 
mmation in 1920 of the long struggle for the TE 
of Oxford degrees to women. Miss Jex-Blake 

the satisfaction of receiving the M.A. herself at the 
first degree ceremony in October 1920, and then of 
presenting a steady stream of her former students at 
successive ceremonies until her retirement in 1921. 

In 1926 she was elected an honorary Fellow of the 
Hall. After her retirement she lived with her sister, 
formerly Mistress of Girton, first in London, and then 
in Kent. 

Miss Jex-Blake and her sisters had received an 
excellent education in the home under her father’s 
care and was & good linguist, a highly accomplished 
musician and was widely read im the literature of 
several countries. She had travelled widely, par- 
ticularly in France, Spain and Italy. She was in all 
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her ways & lady of the old-fashioned kind, self- 
disciplined and imposing è high standard of conduot 
on herself and others. Though somewhat shy and 
reserved, she was most us to those in need or 

members of the Hall owed mush 


studentahip at y Margaret Hall bearing her name 
has been formed from capital provided by her. 


We regret to announce the following deaths : 


Lieut.-General Sir n aralotieg K.C.B., R.0.M.G., 
director of the Imperial pre te, London, daring 
1926-84, on May 81, ty-eight 

Sir Thomas ay Bh sgod eigi emeritus principal of 
Victoria University College, W n and vios- 
chancellor during 1929-47 of the University of New 
Zealand, aged seventy-six. 

M. Camille Raveau, editing secretary of the 
Comptes rendus of the Paris aa of Sciences 
during 1904-48 and known also for his work im the 
field af thermodynamic, on April 15, aged eighty-six. 


NEWS and VIEWS 


ty Mathematics at Swansea: Prof. J G. 
Idroyd 
Dz. J. G. Ortonovo has been appointed to the 
recently created chair in applied mathematics in the 
University College of Swansea. This post is within 
the De of Mathematics, under the direction 
. R. Wilson, and the holder ne the new chair 
will be msible for teaching and research in 
applied fiat aniatiogs in. the College and will have his 
own staff for the purpose. . Dr. Oldroyd has had a 
academic career. He was educated at 
the Bradford Grammar School and was a scholar of 
Trinity College, Cambridge. He was a Wrangler in 
1941 and was awarded a distunction in Part I of 
the Mathematical Tripos in 1942; during this period 
he obtained the Rouse Ball, Mathison and Mayhew 
Prizes. In 1942 he entered the Projectile Develop- 
ment Establishment at Boncath, Cardiganshire, and 
remained there until 1045, when he joined the 
laboratory for fundamental research of Messrs. 
Courteaulds, Ltd., as a mathematical physicist. At 
their request he spent a in research studies at 
Trinity College, Cambri and while still with 
Messrs. Courtaulds waa elected to a research fellow- 
ship of Trinity Oollege for the period 1947-81. He is 
honorary treasurer of the British Society of Rheology 
and of the Second International Congreas on Rheology. 
He is also a member of the weapons research panel 
of the Ministry of Supply. His numerous publications 
relate to the theory of viscous flow, plastic flow and 
finite elastic deformation, ially in materials 
which have both viscous and ic properties com- 
bined. sore waa ence in these flelds may be of help 
to the local ies at Swansea, which include the 
refining and circulation of oil products and the 
working of molten steel. Dr. Oldroyd’s work will be 
a eat interest to the Physical Science pie ekneigs 


particular, to the Departments of Engineering 
and Metallurgy in the College. 


New Nature Reserves In Britain 


FoLLowine ` its declaration last summer as a 
national Nature reserve of 100 acres forming part of 
@ small chalk coomb on the southern edge of the South 


Downs, some four miles north-west of Chichester, the 
Nature Oo has now added a further 100 
eores to its Kingley Vale Nature Reserve, which 
nearly completes the acquisition of the natural yew 
woods, some of the trees of which are very old. About 
76 acree; known as Mincing Wood and Crawford’s 
Rough, of the extensive soodianda near Blean, Kent, 
have also been acquired by the Conservancy, and are 
being declared a national Nature reserve. The woods 
include seasile oak with hazel and hornbeam coppice, 
chestnut and birch, and contain a variety of unusual 
plants. The importance and value of the reserve are 

increased by the presence of a species of 
butterfly, the heath fritillary, which ocours here and. 
practically nowhere else in Britain, though its food 
plant (æ semi-paraaitio species) is well distributed 
elsewhere. Monk’s Wood, about 875 acres of wood- 
land, some five miles north-east of Huntingdon, has 
also been and declared a Nature reserve. 
The area is last of the few remaining examples 
of the ancient sah — oak woodland of the heavy 
Huntingdonshire clays, and is a classic locality for 
the characteristic fauna of such woodland, containing 
rare plants as well as rare insects, Although the 
wood was largely cut down during the First World 
War, natural regeneration has allowed the persistence 
of the moet characteristic ies. A further 84 acres, 
known as Barrow Wood, and part of the wood known 
as Hibbet’s Wood, have been added to the 155 acres 
declared as the Ham Street Woods Reserve, Kent, 
in May 1052. This type of woodland—standarda with 
coppice—is declining in this neighbourhood, and the 
Wild Life Oonservation Special Oommittee recom- 
mended that samples of this type of woodland with 
its characteristic flora should be maintamed to 
preserve the rich insect fauna, including species that 
seem to be disappearing or to have disappeared from 
other similar woods. 


American Ald for Industrial and Technological 


Research In Britain 


ABBANGHMENTS for the expenditure of counterpart 
fonds, amounting to nine million dollars, derived 
from the United States Eoonomic Aid under 


~ 
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Section 9 (c) of the Mutual Security Act of 1952, are 
detailed in a Command Paper (Cmd. 8776; United 
States No. 1 (1953), dated February 25, 1958. 
London: H.M.8.0.; 6d.). The programme is based 
on the conclusion that there is need for wider know- 
ledge throughout British industry of the best and 
most modern techniques and practices. It provides 
for the employment of technical advisers on re- 
organization and produotion -teahniques, who might 
be members of the staff of research or business 
organizations if they specialized in the blams of 
particular industries, or might work dae contract 
for, say, the British Productivity Council or the 
Department of Scientific and Industrial Research, if 
they specialized in techniques applicable to the whole 
of industry. Expenditure for this purpose 

two to three years is estimated at £457,000. 
further sum, estimated at one million during 
two or three ‘years, is set aside for the expansion of 
research into factors affecting the efficiency of, the 
national economy, including, for example, medical 
work on the design of machine controls and industrial 
fatigue problems; research into the sociology and 
social psychology of the relations between employer, 
management and employed; economic descriptive, 
statistical and theorétical work on the structure of 
industry ; and the structure and practice of trade 
associations and trade unions. Such a 

would be carried out largely under contract a such 
bodies as the universities, economic or sociological 
institutes, the British Institute Eeri 
other profesional] and learned bodies. 

proposals inchide the promotion of studies in phates 
logical subjects at universities and technical colleges ; 
the training of staff for courses for supervisors ; and 


for trade unionists, in management 

which proposal might be a oontribution by endow- 
ment to the building up, recently announced by the 
Government, of an institution of university rank 
devoted predominantly to the teaching and joe 
of technology. Expenditure of £178,000 on publicity 
for the p iB algo and a revolving 


‘fund of £1 mullion for short-term loans to industry 


for seh are and reorganization and, for ial 
to agriculture. The- President of the rd 
pf Trade will be responsible for co-ordinating 


the programme and for general policy. 
British Journal of Animal Behaviour 


ethology, is attracting an imp 
young students and probably stands in muoh the 
same position to-day as did genetics in the early 
days of this cen and endocrinology in the decade 
following the First World War. The recant launching 
of a new ly, The Britteh Journal of Animal 
Behaviour (1, No. 1; January 1953; obtainable 
from Bailliére, Tindall and Cox, Ltd., 7-8 Henrietta 
Street, London, W.C.2), in therefore both timely and 
The new Jowrnal is the official organ of 
the Association (former Institute) for the Study of 
Behaviour which was founded m 1936 and 
which, almost from the time of its inosption, offered 
research grants for the study of ethology and pub- 
lished a amal Bulletin which, issued at irregular 
intervals, has contained many admirable papers. 
The-new quarterly replaces Bulleten and will 
henoeforward publish an saben ee of Si 
tributions with the ology psychology 
of ieee op ik se ap pede) animals. The 
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Journal ia edited by Prof. A. N. Worden and Dr. 
B. A. Cros, assisted by a remarkably strong editorial 
board. It is pleasant to see on this the names of 
Jahan Huxley and James Fisher, who, with F. B. 
Kirkman, were largely responsible for the formation 
of the Association. The first issue contains seven 
papers, five of which deal with the behaviour of 
vertebrates. There is a stimulating discussion on 
the term ‘mimesis’ R. A. Hinde and E. A. Arm- 
strong, and an editorial by Dr. W. H. Thorpe. It 
has to be admitted that this initial number is a little 
patchy in quality. One paper, largely composed of 
material taken from books and other papers, would 
have been. better left out in favour. of more original 
work. Further,- there oocur an unusual number of 
conspicuous misprints. These, however, are minor 
matters and need not be repeated in future volumes. 
One can predict with confidence that the new pub- 
lication will quickly find ita way into scientific 
libraries all over the world. 


Aluminium Laboratories, Ltd. : 

Ax increase in the research facilities of the 
aluminium industry is marked by the completion of 
the first stage of the extensions to the Banbury 
premises of Aluminium Laboratories, Ltd. The oom- 
pany, which is the research and engineering organ- 
ization of the Aluminium, Ltd., Group, already has 
laboratories at Kingston and Arvida in Oanads and 
a design office at Geneva, in addition to the 


laboratories which are adjacent to the plant of the 


associated company, Northern Aluminium Co., Ltd. 
The full scheme, to be complet d by mid-1954, will 
increase the floor area threefold, and the present 
extensions have more than doubled the available 
acoommodation by the addition of a large laboratory 
wing to the ing buildings and the erection of a 
new experimental block. This expansion of research 
facilities runs parallel with the Alummium, Ltd., 

Group’s devel of productive capacity as 
typified by the Northern Aluminium Company's con- 
ee ee T 

of the Alumimium Oompany of 

Ped at Kit at Kitimat, British Columbia. The new buildings 
were designed by Sir Percy Thomas and Son, and 
incorporate & number of novel features, including 4 
central hollow wall running the whole ] of the 
laboratory block, providmg a vertical and uninter- 
rupted duct on two floors in which all services are 
carried. Space heating is by aluminium panel ceilings ' 
with incorporated flush lighting and acoustical 
correction. Much use has been made of alumintum 
for windows, pitched roof truases and coverings, 


partition framing, ramwater fittings, eto. 


Lundy Fleld Society — 


Tas sixth annual report of the Lundy Field Society 
oe eee notably in ornith- 
ology. Of the 129 species of birds reco in 1952, 
four were observed at Lundy for the first time. 
Among the rarer visitors were the little crake, the 
red-rumped swallow, the American robin, White’s 
eee abil Basset hae 
a study of ectoparasrtes on bi was begun 
this work is bemg extended; the ectoparasites 

moluded Ornithormpa fringillina, which was found 
on the chiff-chaff and so adds another host to the 
already long list of hosta of the British species of 


Orns . Botanical investigations were designed 
to emphasize differences in the plant tions on 
the east and west coasta of Lundy from this 
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preliminary work, two lines of research were under- 

taken to in the differanoes in the bracken 
(Pteridium) tion on the two sides of the island 
and the plants associated with the thrift (Armeria) in 
the gullies of the west coast. 


Ro Commission for the Exhibition of 
wards for 1953 


THe Royal Commission for the Exhibition of 1851 
has awarded senior studentships for 1958 (value £600 
a year for two years) to the following for research as 
indicated : Miss M. P. V. Boerland (Bristol), organic 
chemistry at the Federal Technical College, Zurich ; 
P. W. Higgs (London), theoretical physios at King’s 
College, London ; Dr. M. G. K. Manon (Bombay and 
` Bristol), j l physiœs at the University of 

Bristol; and J. C. Ritóhie (Aberdeen), botany at the 
University of Manitoba and the Botanical 
Montreal. The Commission has also awarded the 
following overseas scholarships for 1958 (value 
£450-500 a year for two years): Canada: R. G. 
Ackman (Dalhousie), organic chemistry at the 
Imperial College of Sciance and Technology, London ; 
G. M. Graham (Dalhousie), physios at the Uni 

M. M. 


1851: 


a at the University of Cambridge ; ; and J. 8. 
ee Die at the Inrperial College of 
Science and London. 


N Zealand. R. 
Hodges (New Dpape a a 


rganio chemistry at the 

y of Manchester . Ropublio of Ireland : Miss 
` Se . Gallagher (National University of Ireland), 
ohermustry _ at the University of Bristol. 

Republio of India: 8. Varadarajan (Delhi), organic 
chemistry at the University of Cambridge. Pakistan : 


F. H. Chowdhury (Dacca), chamistry at the University 
of Manchester. 


Leverhulme Research Awards for 1953 


Tos following have been swarded Leverhulme 
' research fellowships, tenable for iods to two 
years, for research aa indica Dr. ) D. 
Atkins (research worker), comparative studies of 
ciliary oe mechanisms of Brachiopods and their 
allies ; and Dr. E. R. Leach (reader in anthropology, 
University of London), study of traditional village 
organization among the Sinhalese of the Dry Zone of 
Ceylon. Leverhulme research ts have been 
awarded as followa: Dr. D. R. ur (lecturer in 
zoology, King’s College, London), functional morph- 
ology of the genera Ixodes and Dermacentor in relation 
to their ecology ; J. Bor (senior lecturer in physice, 
West Ham College of Technology), determination of 
the optical constants of metals and allo E. J. H. 
Corner (lecturer in botany, University of Ca Cambridge), 
revision of the us Fious for the Flora Malesiana 
Foundation ; F. Gries (director, London 
Museum), petrology of implementa of the Neolithio 
and Bronze Ages in Great Britain; Dr. G. Heslop- 
Harrison. m agricultural zoology, University. 
of Durham), evolution and D gee of the Psyllidss 
of Spain and Portugal ; . BR. J. W. MoLeughlm 
(demonstrator, bian b of Cambridge), differential 
thermal analysis of clay materials ; D. P. MacPherson 
(oommunity centre warden, Lanarkshire), Gaelic folk- 
lore fram Vatersay and Isle of Barra sources ; Dr. 
T. B. Reynoldson (senior lecturer in. roology, g 


sity Oo Bangor), the tax and l 
ee ie and Dr, ig et 
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‘(ecturer in mathematios, University of Cambridge), 
general topology. : 
National Research Council of Canada: Scholarships 
and Fellowships In Sclence and Engineering 
Tus National Research Council of Canada has 


granted 226 scholarships in science and engineering 
for 1953-64, totalling 224,000 dollars in value. ‘These 


` soholarships inolude 61 bursaries of 600 dollars each, 


118 studentabips worth 900 dollars, and 13 fellow- 
Se ee fe 
eld in Canada. Special scholarships awarded for 
study outside Canada include seventeen awards of 
1,500 dollars each, and seven awards worth 1,200 
dollars each. These special scholarships are to be held 
in the following universities : eight t- London, four at 
Cambridge, three at Oxford, two each at Bn 
and North Oarolma, and one each at the Massa- 
chusetta Institute of Technology, and the universities 
of Chicago, Delaware, Pennsylvania and Wisconsin. 
One additional special scholarahip worth 1,200 dollars 
has been awarded for. study in Canada, at the Univer- 
sity of Western Ontario. Fourteen overseas post- 
doctorate fellowships, each worth 2,500 dollars, have 
been for work at the following universities : 
three each at Oxford, Cambridge and London, and 
one each at the National. Institute for Medioal 
Research, and the universities of Birmingham, 
Leyden, Louvain and Uppsala. 


Royal Meteorological Soclety : Officers for 1953-54 


Taa officers and council for 1958—54 of the Royal 
Meteorological Society are as follows: President, 
Prof. O. G. Sutton; Vétoe-Presidents, Prof. P. R. 
Crowe, Bir Obarles Normand, Mr. O. D. Ovey and Prof. 


A. E. M. Geddes ; Treasurer, Dr. J. 8, Farquharson ; 
Seorstaries, Dr. H. L. Penman, Dr. G. D binson 


(Librarian), Mr. R. Q. Veryard and Dr gee RA 
(Hditor); Cowned, Mr. G. A. Bull, Mr. H. Charnock, 
Instr. Odr. O. R. Darlington, Mrs. A. C. Douglaa, 
Dr. A. G. Foradyke, Dr. R. Frith, Dr. G. L. Hogben, 
Mr. R. E. Lacy, Mr. F. E Ludlam, Mr. N. Pye and 
Dr. R. 8. Scorer. . 


Sir Henry Wellcome Centenary Exhibition 


To mark the centenary of the birth of Sir Henry 
Wellcome on August 21, 1858, a commemorative 
exhibition will be opened at the Wellcome Founda- 
tion, Ltd., on Wednesday, July .8, by Mr. Winthrop 
W. Aldrich, American or in London. This 
exhibition, which has been arranged and designed by 
the Wellcome Historical Medical Museum, will cover 
the whole period of Sir Henry’s long life (1853- 
1986). The exhibits will from i relics 
of his early days in the United States to sections on 
some of the world-famous research institutes which 
he established after he settled in Great Britam: the 
Welloome Physiological Research Laboratories, Well- 
come Ohemicel Research Laboratories, Welloome 
Research Institution, Welloome Museum of Medical 
Science, and Welcome Historical Medical Museum 
and Library. It also deals with Wellcome’s archso- 
logical expeditions to the Sudan and Palestine. 


Symposium on Plasticity 


A SYMPOSIUM on plasticity, the fourth of ita kind, 
will be held at Brown University, Providence, R.I., 
during 1-8, under the auspices of tho 
University. the Engineering Moechanios Division of 
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the American Society of Civil Engineers and the 
Office of Naval Research. The three principal topics 
to be discussed will be streas-strain relations (per- 
fectly plastic, work-hardening, visco-elastio and 
viseo-plastio materials); distribution of stress and 
strain in bodies exhibi inelastic properties (static 
and dyramio problema, infiniteat and finite deform- 
ations); and structural analysis and design m the m- 
elastic range (limit analysis, static and dynamio losd- 
ing, shakedown and inelastic buckling). Thesynrposium 
is open to all. Further informastion can be obtained 
from Prof. H. J. Weias, Graduate Drvision of Applied 
Mathematios, Brown University, Providence 12, R.I. 


Announcements 


Ir is announced from the University of London 
that Sir Roderic Hill, rector of the Imperial College 
of Science and Technology, has been ‘elected vice- 
chancellor from September 1 for the university year 
1953-54. Sir Alexander Carr-Saunders, director of 
the London 8chool of Eoonomioe and Political Scienbe, 
has been re-appointed deputy vice-chancellor for the 
university year 1953-54. 


Tas ‘following appointmenta have been ede in 
the University of Sheffield: Dr. R. G. Wilkins, 
poorer m ohemistry ; ard Dr. N. M. Green, lecturer 
m biochemistry. 

Ten Institute of Eoonomio Engineering was 
founded in 1941, and is concerned with such topice 
as cost control, production planning and control, 
factory layout, methods engineering and work study, 
and incentives. These techniques are now 
more widely known as industrial engineering, 
the title of the Institute has accordingly been 
-~ to the Society of Industrial j . The offices of 
the Soaiety are at 28 Victoria Street, London, 8.W.1. 


A R®EIDENTIAL conference on information service 
is being arranged by Aslib and will be held m the 
University- of Nottin during September 11-14. 
Communication problems, trainmg for personnel in 
the fleld from diforent na national aspects, methods of 
document copying, and administrative problems are 

among the topics to be discussed. Particulars can be 
obtained from the Director, Aslib, 4 Palace Gate, 
Londor, W.8. 


A SUMMAR school in programme design for auto- 
matio digital computing machines will be held m the 
University Mathematical Laboratory, Cambridge, 
during September 22-October 2.. The course, which 
will be along the same lines as those held previously, 
PUEA ae 
machines general, dealing with the proces#es 
employed on ther embodiment in programmes 
whioh the operation in detail, and lectures 
and practical classes will be held in the design of 

rogracomes for the Cambridge machine mown as 
Edeso. Application forms (to be returned by July 18) 
“and further information can be obtained from Q. F. 
Hickson, Secretary of the Board of Extrae-Mural 
Studies, Stuart Hous, Cambridge. 


A Jort meeting of the Firat and Second Oom- 
mission of the Institut International du Froid will be 
held at the Federal Technical College, Zurich, during 
September 10-12. It will be under the suspices of 
the Institut fir Kalorische A te und KaAlte- 
technik der E.T.H. and the Physikalisch-Chemisches 
Institut of the University of Zurich, and will deal 
with the practical applications of very low tem- 


peratures: (1) gas separation by liquefaction, 
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distillation, rectification and adsorption ; (2) peapa aa 
of materials used st low temperatures. 

information may be obtained from the ie ace 
Institut fir Kelorische Apparate und Kältetechnik, 
Eidg. Techn. Hochschule, Sonneggstraase 8, Zurich. 


Tua governmg body of King’s College, Cambridge, 
proposes shortly to award a fellowship intended to 
enable a man of proved distinction to undertake or 
complete a particular p of work. While holding 
the fellowship, he el agli emoluments oom- 
mensurate with his age and standing without the 
necessity of performing other specifled duties. 
Further details oan be obtained from the Provost of 
the College, to whom applications must be returned 
by October 1, 1958. 


Tas trustees of the Plastics ‘Industry Education 
Fund have recently provided a sum of £2,000 for 
the provision of scholarships, worth £125 a year 
for two years, and tenable at the Plastios Technology 

t of the Borough Polytechnic, London, 
8.H.1, which will be open to young men already 
ic ae bere in the industry, or for boys leaving grammar 
ical secondary schools. These soho 

of whioh eight will be offered this year, will enable 
the holder to study for the diploma of the Plastics 
Institute, which is the nmi step to the asso- 
ciateship of the Plastios Institute. They are only open 
baile in the United Kingdom who have reached 
of the General Certificate of Education 
tien level) in chemistry, physics and mathe- 
matios. Application should be made in the first 
instanoe to the Head of the Chemistry Department, 
Borough Polytechnic, Borough Road, London, 8.E.1. 


Bacauss of the large increase in the number of 
pa received for publication in the Australian 
Journal of Scientific Research, Series A (Physical 
Sciences), the journal has been divided into the 
Austrakan Journal of Ohemisiry and the Austrakan 
Journal of Physics, each issued quarterly. The 
volmme numbers continue from the earlier publica- 
tion. The Australian Journal of Biological Sotences is 
the new title of the former Australian Journal of 
Sotentific Research, Series B (Biological Sciences), and 
the publication of two new journals, the Ausirakan 
Journal of Botany and the Australian Journal of 
Zoology, issued as material becomes available, is 
announced. All the journals are published by the 
Commonwealth Scientific and Industrial Research 
Organization, in collaboration with the Australian 
National Research Oounoil. 

Tea International Wool Secretariat has recently 
published a ‘World Wool Map”, aa & 


produced 
OE a T e OPa of Education of the 
Secretariat. The map shows the wool-producig areas 
of the world with the numbers of sheep for 1950 and 


also the spirming areas and total production. A 
separate and more detailed map for the United King- 
dom and Eire on the same sheet indicates also the 
characteristic breeds for the different districte and, 
besides the raw wool production, the total consump- 
tion of scoured wool in 1950 and the location of areas 
of 00 tion as woollen and worsteds, hosiery, 
carpets and felts. The sheet is obtainable fram the 
Secretariat, Dorland House, 16-20 Regent Street, 
London, 8.W.1, price 5s. per copy. 

nut? A In the article on “Synoptic Rocket 
Observations of the Upper Atmosphere” Published i in 
the issue of June 20, for ‘Prof. L. F. Bate” read 
“Prof. D. R. Bates” (p. 1109, ool. I, line 4). 
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COLLOID SCIENCE AND SOME OF ITS INDUSTRIAL APPLICATIONS” 


By Dr. R. MATALON 
Department of Physical Chemistry, King’s College, London 


is undoubtedly true that fundamental research 
carried oub in surface o for more than 
years has now enabled technicians and engineers 
to find new and simpler methods for solving indus- 
trial problems as as improving current processes 
in practically all fields: for example, textiles, metal- 
lurgy, commetica, paints and lubricants. In 
view of the importance of this growing fleld of 
science, same of the latest theoretical developments 
will be discussed with the object of Posen pe 
applied research, uamg as a besis the 
approach that is now the subject of i in the 
universities, and which, it may be hoped, will be 
taken up by other institutions conducting research 
m and science. 
nsidering im its broadest sense orientated 
adsorption and its rtanoe in JEE] col- 
loidal behaviour, in which the pioneering work was 
done adie Sir William Hardy, Lord Rayleigh and 


Paa liad naed, ioa esate aa A 
surface-fihns in relation to the molecular structure of 
the spread compound, to molecular packing, and to 
the cohesive forces such as are brought about by van 
der Waals forces, polar forces, hydrogen bonding and 
the like; the main observations on surface-fihns have 
recent approach is that of the school of Sir Eric 
Rideal on the study of reactions in surface-films: the 
extent to which the rate of reactions ia affected by 
orientation and pecking has been demonstrated by 
A. Hughes and Rideal for the oxidation of fatty 
acids, by A. E. Alexander for the hydrolysis of esters, 
and by J. H. Schulman and Hughes for the lypolysis 
by ensymes. In addition, molecular interaction m 
monolayers has been studied extensively by Rideal, 
Schuhnan, E. Stenhagen, E. G. Cookbam and R. 


Matalon. 
The surface-fihn has indeed enabled the 


study of the reaction of tanning of proteins using 
tannic acid and phenols as well as po t metallic 
ions such as ferric chloride. On the other hand, when 
the molecular interaction resulta in the ‘penétration’ 
of the solute molecules into the surface-film, a mixed 
structure of both components is observed. This type 
of interaction produces a solution oomplex or a 
stoichiometric association depending on relative 
affinity of the interacting molecules. Penetration is 
observed at both the air/water and the o 

interfaces. In the latter case, the relation between 
the surface preasures of the mixed film ry, and that 
of the single components m; and t, present alone at 
the same interface, may be lifled for the system 
cholesterol — lauryisulphate one Wiona as a general 
Tule, the more surface-active oomponent displaces 
from the surface the leas active ane, when penstration 
occurs the final surface pressure of the system exceeds 
that of any one of the single xı and 73, 
and in dilute systems Ta == nr, + r When the imer- 


vivre se mmeacaars 


* Sobstanse of five lectures daltrered as 
January 13 and 27, February 10 and 24, and 


acted mixed film is liquid, molecular interaction in 
bulk solution, as ahown by Dervichian, resulta m the 
appearance of myelinic figures and taotoids. 

There are a number of examples of the role of 


such as ts0-octylaloohol in an alkylsulphonste yee 
enhances the wetting of fibres and pa 
of adsorption on solids is ma ape by- a pet 
experiment: copper chromate precipitated by the 
cee of copper sulphate and potassium chromate 
uoed in the flocculated state when a trace of 
oleate is added to the chromate. Finally, the 
peasant observed in the Liesegang phenomenon is 
exemplified in the case of silver chromate, in which 
thé adsorption complex tin ~ silver chromate is 
responsible for the periodicity observed. j 

Turning now to foams and the fundamental 
properties connected with foaming, the firat require- 
ment is that the molecules must rapidly diffuse from 
the bulk to the surface, the second that the adsorbed 
molecules must lead to & surface layer which is either 
condensed viscous or elastic, and the third that the 
surface layer must be somehow insolubilized—that is, 
showing a slow rate of desorption. 

The traction apparatus developed by me shows 
the behaviour of surfaces on traction and retraction 
with saponins, proteins, beer and the synthetic 
surface-active agents. Saponifs and proteins lead to 
an irreversible pattern on traction and retraction, 
whereas the Isulphate shows @& reversible be- 
haviour. Foaming may be done with anionic and 
cationic derivatives and also with non-ionios, as 
exemplified by the good foaming obtamed with a 
condensate of heptylaloohol and six molecules of 
ethylene oxide. part played by additives such 
as methyloeltuloge, alginic acid and polyvinyl alcohol 
in stabilizing the foam can be attributed to the more 
coherent structure obtained as a result of interaction 
with the E anc aor There is a grave lack of 
aaae work on the equally important field of 

oaming. One of the important factors in defoaming 
ee a a 
compound, leading to a higher 
to a gaseous type of film. TDetosmuing of ta 
baths by the addition of alkylbenzenesulphonate is 
a direct example of this. 

The useful applications of foaming in industry are 
manifold, as is indicated by the following selection : 
in fire-fighting ; in food, such as in the manufacture 
of aerated chocolates, creams and >; m 
cosmetics, ern Ses and ne oa. in 
building materials, such as porous concrete and light 
aggregates ; and in the rabber industry, where 
porous rubber of both types may be obtained, those 
with isolated ocells and with interoommuniocating 
cellis. On the other hand, the various instances where 
foaming is undesirable and combated are in the 
manufacture of photographic paper; in the course 
of distillation; in the working of lubricating oils ; 
during fermentation ; ia ia R 


20 | aes 


Another aspect of colloids is that of emulsions, and ` 


the factors of importance in this colloidal state are : 
the emulsifier and its orientation at the interface ; 
the mechanical properties of the interfacial fiim ; ite 
electrical properties; the relative density of the 
phases in contact ; and the volume phase ratio. The 
role of the hydrophobic—hydrophilic balance of the 
emulsifier in mi the of emulsion 
obtained is shown im the case of ethylene oxide 
condensate with long-chain polar compounds. The 
nature of the oil must also be considered in relation 
to the emulsifier, and it can be shown that oleyl 
_ aloohol condensed with three ethylene oxide molecules 
leads to good oil-in-water emulsions of spindle 
oil. For triolein, optimum emulsification is obtained 
with eight to ten molecules of ethylene oxide con- 
densed on the oleyl aloohol. For oleio aoid the 
emulsification is satisfactory with a condensate of 
fifteen molecules of ethylene oxide on the oleyl 
alcohol. i 

In considering the stability of the emulsion in 
relation to creaming and coalescence, the role of 
thickeners such sa gums, clays, polyvinylaloohols in 
stabilizing emulsions is attributed to the effect of 
these materials in slowing down the creaming. 
Coaleacence oan now be studied directly by the 
traction curve of laminw and by the life-time of 
droplets at the ofl-water i ; the latter method 
has recently been devel ` by Cockbam and 
Roberts. In general, for further study of 
emulsions lies in the importance of their role m 
industry, as, for example, in food for the manufacture 
of margarine, ico cream, mayonnsise, etc.; im 
‘taxtilea for the lubrication of yarn, the fulling of 
sizing, mothproofing, ete. ; mti 


j cutting speeds and better 
- and the water—o1ll emulsions 


Turning next to the phenomenon of wetting in 
colloids, the principles of wetting solide, the methods 
used for describing and studying this interesting pro- 
perty and finally the various applications of wettability 
ın industrial practice must be considered. The measure- 
ment of the contact angle 6 at the solid/liquid/air 
interface may be made various i sash 
as the capillary rise, the tilting plate and by direst 
observation using a microscope or any other magni- 
fying equipment. The recent approach of J. Guastalla 
and his oo-workers on the measurement of the 
adhesion tension is simple and entirely satis- 
factory for the study of wetting. The traction and 
retraction curve obtained with o solid plate 
makes it possible to determine the advancing 
and receding contact angle by direct applications 
of the formula F = y oœ 0 on a liquid surface of 
tension Yy. 

In the problem of dispersing and suspending solids, 
the important factors are particle size and adsorption 
at the interface of the added wetting agents and 
builders. Wetting agents find numerous and im- 
portant applications in industry. Thus, in the 
pickling of metals, where the mtroduction of a4 
wetting agent reduces the consumption of acid, loes 
of metal’ and processing time, a brighter surface is 
obtained.: In electroplating, wetting agents prevent 
‘the adhesion of hydrogen bubbles, as well as control 
the structure of the deposit (for example, in bright 
nickel plating), and in the cleaning of metal they remove 
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grease and dirt from surfaces. In soldering, a suitable 
wetting agent will enable spreading of the zino 
a ae et ater chloride fluxes, and in the 
phosphating o 0:02 per cent dodecylbenzene 
sulphonate produces s uniformly treated layer. 
Phenolic bodies and short-cham alkyleulphonates 
ensure rapid meroceriration of cotton, and wetting 
agents are good levelling agents in the dyeing of 
textiles ; non-crystalline wetting ts, liquids or 
pastes, effect quick re-wetting of o textiles after 
drying. Other uses of wetting agents are in the 
extinguishing of fires, in accelerating reactions, such 
as the development of photographic fihns, and in the 
ethylation of cellulose, eto. Wetting and di ion . 
of solids te ae 
Sale ae and varnishes, salar soaps being here 
or promoting wetting quick dispersion of ` 
the pigments in the vehicle. and 
alkylnaphthalens are added in lubricating oils for 
the dispersion of carbon black. Finally, wetting 
agents play an important part in the processing of 
wettable powders used in medicine, in imsecticides 
and in‘ fungicides. 
Dealing now with precipitation and growth 


"regulation in supersaturated solutions and in pre- 


cipitation reactions, & factor of importance is the 
meteastability of the supersaturated system, which 
may be considered im parallel with the effect of 
mechanical shook, dust i ities or nuclei. The 
effect of interfacial forces in determining crystalliza- 
tion is exemplified in the overgrowth phenomenon, 
and excelent photographs obtained by Dr. M. 


‘Blackman and Mr. N. D. 


Collage of Science and Technology, London) demon- 
strate the resulta obtained with potassium chloride, 
ammonium iodide, rubidium iodide and potassium 
bromide on mica. ~ i 
Apart from the effect of the solvent in determining 
crystal habit, various additives, anionio or cationio, 
also play a part, as may be demonstrated by the 
effect of these surface-active agents on the crystal 
habit of succinic acid. Inhibitors of crystallization 
have been studied in the oase of copper sulphate by 
A. Packter and myself, and our observations show 
that as a result of adsorption the time necessary for 
the APPa of the first visible orystals is increased, 
and with increasing addition of inhibitor the 
crystal size first increases and then decreases i 
The effect of sodium laurylaulphate in stratify 
copper sulphate orystals is attributed to the adsorp- 
tion on the copper ion of the long hydrocarbon chain, 
and ‘the stratifloation of lead nitrate by, agar is 
paralleled with the rhythmicity of the lead salts m 


agar. 

The conditions affecting precipitation reactions are 
the primary factors of molecular ratio, concentration 
and tem ture, and secondary factors of pH and 
other reagents. The high degree of super- 
saturation obeerved in precipitation reactions is 
ascribed to precipitation complexes, such as AgCl Agt, 
AgOrO, Agt, eto. Precipitation inhibitors act 
by adsorption on to the preorpitated sol and thus 
prevent orystal growth. Finaly, the Liesegang 
phenomenon is & special case of precipitation reaction 
where adsorption on the preapitate is very pro- 
nounced. In general, the mportance of controling 
precipitation and growth of crystals is very great in 
the various applications of colloids, such as the 
preparation of stable sols in medicme, in the photo- 
graphio industry, in electroplating, etc., and in the 
production of large crystals. 
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PHYSICAL SOCIETY = 
REPORT FOR 1952 ` 


T. the annual general meeting of the Physical 
aaa tore held at the Imperial Co of Science 

and T , London, on May 15, reporta of 
i) coana Gal of The Newer ecearer Ga the 
accounts and balance sheet for 1952 were presented 
and adopted, and the officers and council for 1983—54 
were elected (see Nature, May 30, p. 958). At the 
extraordi general meeting held immediately 
after the annual general meeting, new articles of 
association and new rules of the Society, a8 approved 


by the Board of Trade, were finally approved and - 


adopted. During 1952 the membership of the Society 
rose to 2,10]—-a net inoresse of seventy-six. The 
total income from subscriptions was £5,281; but this 
was leas than the cost, £5,789, of providing the 
memberahip with the normal amenities and privileges. 
The new scheme of subscriptions, approved in 
principle in 1951, was adopted at an extraordinary 
general meeting held on October 8, 1952, and came 
into operation on January 1-this year. Under this 
echeme subscriptions for publications are 
from the subscriptions for membership, and 
yin oe of providing members with Phystos 

1952 appears as an for the 
pega time. the oey ahionid be able to 
extend the erate given to its Fellows. The 
thirty-zixth annual exhibition of scientiflo instru- 
ments and apparatus, held during April 3-8, 1952, 
was @ great suoceas with an attendance of thirteen 
thousand and resulted in & benefit to the Society of 
£4,000, This enabled the Society to finish the year 
with a balance of income over expenditure of 
approximately £2,500. 

Eight science meetings were held in London during 
the year and two-day meetings at, respectively, the 
H. H. Wills Physical Laboratories, University of 
Bristol, at the University of Glasgow and at the 
Physical Laboratories, University of Manchester. 
ee a 
Sir Lawrence wÈ who spoke op X-ray analysis 
of proteins, an sixth Rutherfotd Lecture’ by 
Prof, R. E. Peierls on the atomic nucleus and ita 
constituents. Prof, L. Néel was the recipient of the 
seventh Holweck Medal of the Société Francaise de 
Physique ne the Holweck Prize of the Physical 
Souisty ; tation took place at the Royal 
seri Sid on May 27, when Prof. Néel delivered. the 
Holweok Dieou on the subject of antiferro- 
a TE and ferrmmagnetiam, The twenty-ninth 

ll Medal was presented to Mr. O. Waller, who 
ee ee ee eee 
and application of emulsions, and the eighth 
Charles Vernon Boys Prize to Dr. B. Bleaney, who 
spoke on tic resonance at low temperatures. 

The Society continues to be represented on various 
jomt committees and bodies, details of which are 
listed in the annual report, a epee TRR P 
the activities of the four Groups of the sega eae 
Colour, Optical, Low Temperature and Acoustic 
' Groups. In addition to science meetings, the Colour 
Group paid a summer visit to Cambridge, and the 
Low Temperature Group held ita second overseas 
meeting early in November, when a party of twenty- 
four members visited laboratories and industrial 
plants in Holland. 

The Society’s Library has in the past been the 
joint responsibility of the Society and of the Institute 
Sierra en ane BOATA Oe Go Iniatitu ta nas Thy 


t ~ 
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" aggested thaé the Library would be better adminis- 


tered by the Society alone. It has presented to the 
Society all books journals of the Institute at 
present in the Library and is continuing to pass on 


year from the Royal Society for the development of 
the Library has been used mainly for cataloguing and 
for increasing the shelf space. This has been largely 
facilttated by the ition of a large oounoil 
chamber at Society's headquarters. A complete 
coard-index to both text-books and periodicals is now 
available. 

The average time of publication of:papers in the 
Society's Proceedings has improved, so the re 
states, from five and a half months in 1951 to tly 
lees than five months m 1952, with the hope of still 
greater im m the near fiture. Both 
Sections A and B of the Proceedings contained about 
115 papers each, but there were about twice as many 
“Letters to the Editor” in Section'A asin B. The 
referees are again praised for their valuable services 
in‘ keeping & careful cheok on the papers submitted 
for publication and for maintaining a high standard 


the - in content, style and camposition. Of 205 papers 


and 141 letters submitted, approximately se 
were rejected as unsuitable for hoation. Vol. 15 
of “Reports on Progress in Phymos’’, containing nine 
reports and a cumulative index of authors and 
contents of Vols. 1-15, was published during 1952, 
and Vol. 16 and a comprehensive cumulative subject 
index to Vols. 1-10 sre in active preparation for 
publication this year. 

Proe. Pays. Soc B, 68, 883 (1962), 
* Pros. Phys. Sec., A, 08, 318 (1963). 
* Proc, Phys. Soo., A, 68, 800 (1052). 


INTERNATIONAL CO-OPERATION 
IN SCIENCE 


HE report of a symposium on development of 
international tion in salience held at 
Washington on October 18, pte in conjunction with 
the third annual meeting of the Executive Board of 
the International Oounail of Scientific Unions, has 
been issued by the National Acadamy of Sciences 
and the National Research Council (Development of 
International Cooperation in Science: a Symposium 
held in conjunction with the Third Annual Meeting 
of the Executive Board, International Council of 
Scientific Unions, October 18, 10951, W n, 
D.C. Pp. 28. (Washington, D.O. : National y 
of Soionoes/Netional Research Counoil, 1952)). lt 
inoludes Prof, F. J. M. Btratton’s brief review of the 
development of international ion, in science 
during the past century down to the farmation of the 
United Nations Hducational, Scientiflo and Cultural 
Organization, and comments on the neceasity which 
now confronts the Council and the Unions of either 
curtailing their activities or increasing their incomes ; 
and the review of some international scientific jomt 
o for example, in publications, international 
1 exchanges of soientiste and 

tho oo -oparstivo use of natural resources, made b 
Dr. W hick hare any which tia radies i monte of 
the difflculties and the necessity of an open-minded 
approach to the problems, is also published. 
Dr. J. N. Mukherjee described the attitude of Asia 
and the Far East, and Dr. O. J. Mackenxie, in putting 


K 300 


22 


sis Canadian pol T aw accede EN 
of ensuring that on the various bodies 
by scientista who are competent and 
knowledgeable about the work being done in all 
parta of the world. He believes that the existing 
organisation is as good as any likely to be devised, 
provided the support of really first-class men is 
obtamed and any moribund or inefficient parts that 
might develop in the organization are disoarded. Dr. 
J. B. Koepfli’s address, ‘Science and Forei 
Relations’, described the events leading to 
creation in February 1951 of the Offloe of Science 
Adviser to the United States Department of State, 
and the way in which the sotivities of the Office are 
assisting international co-operation in science and 


scientista into the United States and the legislative 
ceiling to the United States support of the Inter- 
national Council and the Scientific Unions. Scientists, 
he suggested, can help to overcame both these obstacles 
by. fostermg among themselves & fuller 

of the United States’ objectives and immigration laws, 
and by making the plans and work of the Oounoil 
and ita Unions more widely and fally known. 

The addreas by Prof. A. von Muralt on inter- 
national and national aspects of science directed atten- 
tion to the importance of finding new ways of maintain- 
ing the atmosphere in which scientific development is 
best fostered, including new ways for arranging 
acientiflo congresses in view of the numbers 
and new techniques for the dissemination 
and co-ordination af knowledge. not over-reting, 
the influence of scientiflo men, he believes that their 
efforts at international co-operation in science can 
contribute notably towards a wider understanding 
between, all countries. 


PHYSICAL APPLICATIONS OF 
HIGH-SPEED ROTATION 


HE substance of a lecture entitled ‘Some 
Scientific Applications of Rotation”, 
delivered by Prof. P. B. Moon on April 27, 1951, to 
vie South Wales Branch of the Institute of Physics, 
as a special article in the British Journal of 

Applied Physios (4, 97; April 1958). First, brief 
reference is made to.the familiar classical examples 
such as those to be found in the measurement of the 
velocity of light, the molecular pump and the centri- 
fuge, and to the fundamental researches of Oliver 
Lodge (1897), where an attempt was made to ‘drag’ 
the ether by rotating disks, and of Blackett (1952), 
where the test was made, tho unsuccessfully, to 
detect the magnetic feld by & massive 
-body rotating with the earth. The primciples of rotor 
design are then discussed, and the best shape of rotor 
for attaining the highest practioable linear velocity 
at the i is oonsi It is pointed out 
that, j WG eal abane ii Gadopendend of the 
material and of the size, it is governed by the orrterion 
ee ee For a thin 
about an axes perpendicular to ita 

iene thst shape is that of a Gauss error-curve, 
and for a disk-like rotor the disk should be thin at the 
edge and the profile that of the Gauss error-funotion. 
The various methods that have been used for 
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applications are next discussed. A detailed 
tion is given of the partioular method! introduced 
recently at the University of Birmingham, which 
Prof. Moon claims is nearly as simple as that of 
Oolwell and Hall and nearly as effective as that of 
Beams. The rotor used consista of a doubly tapered 
steel rod with a small ball of hardened steal at its 
base. The ball runs on a glase plate, and an electro- 
magnet ded by & short thread to act as a 
conical ulum supports and takes up about 90 per 
cant of the weight of the rotor. Peripheral speeds of 
up to 10‘ om./sec. have been attained with a six-inch 
rotor. Various examples of such rotors are shown 
ically, and it is how the method 
has been applied at Birmmgham to the produs- 
tion of high-speed beams of heavy atoms and 
~ Rotating shutters for neutrons is the main appli- 
cation of rotational technique in the field of nuclear 
physics. Sectored disks of cadmium, which is highly 
opaque to very slow neutrons, were first used by 
ing and co-workers in 1935, but recent develop- 
ments at the University of Chicago, as explained by 
Prof. Moon, have produced a ‘sandwich’ type of 
shutter camposed of alternate layers of cadmium and 
aluminium enclosed in a strong steel shell which 
serves for the mterruption of faster neutrons. Another 
shutter of this type consists of a slotted steel ahaft 
rotating in front of a similar, coaxial, but fixed, 


shaft. 

i , Prof. Moon’s own od a application" 
of high-speed rotation in the of nuclear physica 
is ‘briefly described. A eae aie cal souree 
of low mass is carried on the tip of a high-speed rotor, 
“and by virtue of the Doppler effect sufficient energy 
is restored to the radiation to produce 
resonant nuclear soattering in liquid meroury (10 per 
cent meroury-198). 
iJ, Soi. Inar., 9, 348 (1048). 

* Pros, Phys. Seo., A, 04, 76 (1951). 


THE MUTATION THEORY OF 
EVOLUTION 


the majority of biologista agree that 
evolution proceeds by mutation and natural 
selection, Prof. L. P. Martin, of MoGill University, 
suggests that the mutation—-selection theory is not 
wholly convincing as & means of explaining natural 
evolution (Amer. Sot., 41, No. 1; January 19853). 
This dissent is not so much due to s failure to master 
the faota as to the grasp of some facta which Martin 
believes geneticists are apt to overlook. 
None of the facta, nor all of them together, estab- 
lishes the mutation—selection theory beyond all doubt. 
Among the difficulties raised by Martin and his 
fellow recusanta is that, the occurrence of 
mutations in both wild and domestic populations is 


clearly established and though they are important 
; : an 


in excepti 
driving rotors and their particular advantages and to discnee conferred Py some mutations aoea to be 
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illusory, for it is not a real or positive resistance but 
rather the removal of a host from an extremely 
narrow and specific range of susceptibility to a 
specifo parasite. Lastly, the superior viability of a 
few mutations in an unusual environment is uo 
evidence that they are not injuries, for injured 
organisms are sometimes more viable than normal 
ones in exceptional environments. .In his 


m 1944, for example, Leblond has shown that rate - 


injured by thyroidectomy are more viable than 
normal rats in lowered oxygen preasures. 

A truly progressive or ‘beneficial’ mutation must 
result in an improvement over the normal condition ; 
but there is no clear evidence of the existence of such 
helpfal mutations. In natural ulations endless 

ions of small and great genic exist ; 

but there ia no evidence that they arose by mutation. 
All the available evidence tends to show that 
mutation ia & pathological proceas which has had 
little or nothing to do with natural evolution, though 
mutations are extremely useful to man in his develop- 
ment of new domestic breeds. Nor is there convincing 
evidence that such a oondition as a fully viable 
mutation ever Ooours, while thousands of ae 
variations found in nstural populations 

arose by some as yet unknown and pro Spia 
subtle process; it is most unlikely that théy arose 
by mutation. 

While there is no doubt that species have evolved 
and that mutations and natural selection may be 
sasooiated with the process, inferential evidence that 
the effects of long-continued over-use or disuse of a 
part ¢ can in time become hereditary is also i i 


impressive. 
Martin believes that the evidence for such . 


inheritance is much stronger than is commonly 
realized, but that it ia too often neglected or set 
aside from a mistaken notion that the mutation— 
selection theory offere a better established and Jess 
speculative explanation of all the known facts. 


IDENTIFICATION. OF FLAVONES 
BY THE ULTRA-VIOLET 
; ABSORPTION SPECTRA 
OF THEIR IONS 


By G. H. MANSFIELD*, Dr T. SWAIN and 


C. G. NORDSTROM? 


Low Temperature Station for Research In Blochemistry 
and Biophysics, Untversity of Cambridge, and Department 
of Sclentific and Industrial Research 


| pests is well known that the ultra-violet arnt) dae 

of the ions of many polar-subeti 

ae ea de seen Conkle 

pene ees hie vee cue eke ad 

having shifted 20 mu or more towards the red and 

increased in intensity. This fact has been used to a 

considerable extent in the study of the ionization of 

many weak acids and bases, including page 
been 


However, so far-as we are aware, no use 
made of these differences for identiflcation purposes, 
although it is apparent from some of the data 
presented that certain polar compounds which have 
“Chemistry Department, Universtiy of Manchester. 
t Chemical Institnte, University of Helsingfors. 
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similar normal spettra may be differentiated by 


. comparing. the of their ions (compere 
4-+-butyl-2 : 6-dimethyl and 2: 6-di+-butyl-Insthyl 
phenol). ` 


In the case of compounds, such as the sane 
containing & number of gimilar polar groups, each 
group will contribute to the total bathochramio shift 
on ionization, and if one or more is blocked (for 
example, by methylation or glycosidation) the 
resulting shift should be substantially different. 
Since it has been shown that, exospt for flavonols 
and their idea, the normal ultra-violet spectra 
of most flavone and flavonol glycosides are similar to 
those of the parent agtyoons', it was felt that the 
spectra of the ions might afford an elegant method 
of differentiating such compounds which had been 
obtained in too small a quantity (for example, 
separation by peper’ chromatography’) for the 
normal chemioal methods to be applied. From the 
results obtained, it is evident that the ion of 
attachment of sugar in flavone glycosi can be- 
determined from the spectra of the ions of either 
the compounds themselves, or the partial methyl 
ether of the corresponding aglyoone obtained from 
them on & micro scale methylation and sub- 
sequent hydrolysis. 


CTO KOO 
“Oy 
i dy 


Wwe 


The solubility of flavones in various alkalme media 
has been studied by Briggs and Locker’, and it was 
t from their resulta and those of 
and Glessner! that the greatest differentiation of the 
spectra of the ions would be obtained at an alkali 
concentration below which complete ionization of all 
the phenolic hydroxyl groupe took place. Although 
we have not as yet examined this point aritically, 
we have found that 0-002 M sodium ethoxide m 
absolute ethanol is a suitable medium. The normal 
of the oonlpound was first determined in 
& ute ethanol (2-5 ml.) using l-cm. oells in a 
Hilger ‘Uvispec specs ern rpene a over the 
220-450 mu ee 1 intervals. Sodium ethoxi 
solution (0-5 ml. 0-012 Af) was then added and the 
spectrum of the ion determined over the same wave- 
length interval. No attem a of ihe abeerption inate aad 
accurately the position of the absorption maxima and 
minims or the molar extinction coefficient (¢), since 
the method has been envisaged specifically as a 
diagnostio one, and therefore devised to be as simple 
as possible in operation ; but the spectra of the com- 
themselves well enough with the pub- 
dasta’ both in position and relative e values 
of the absorption maxima. The Ams. quoted m 
Table 1 were obtained by interpolation, and the 
optical densities (D) are given as a percentage of 
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Table 1. imar AKD RELATIVE OPTICAL DEXEITINS YOR APIGENIN AND IIS DERIVATIVES IN ETHANOL AND 0-002 M Bopium ETHOXIDI 





» 6 :7-hnoethyl ether 327 100 $80 148 259 6a aa aR 

-o piimaga | Bo | mæ | we | ajej eB | OR 

»  7-gucosido 335 100 508 148 |° (808 87 200 ga 

n» &-gtucoside 334 100 301 107 £70 102 . § 123 
* Corrected for volume inarease. 
t There t an indinetion of an inflarion at 4.370 (eee graph). 
that for the main absorption The concentra~ Table %. Atkattws SEFT (AA) A AND RALATIYA OPTICAL DEXStrr 
tions were chosen so that maximum optical pat Se al Nadiad TO 0008 008 ME | BoODIUM OLON 
density was leas than 1-0, where secondary radiation 
due to fluorescence can be ignored’. : Band I 
A. consideration of the spectra of more than forty -> AA D% lail 

synthetic free and partially methylated flavones snd | a i a 


flavonols has shown H aae Mek Serta 
the most notable of which is the in the 
E E a ar feaemaenk are OR 
psig igh EN Rd E cae get These 
be illustrated by reference to 
apigenin (5:7: 4’-trihydroxyflavons; formula I, S Quislsted on the bani of D for Band Ilia othanal 100 par ceak 
R,, By R, = H) and its derivatives (see Table land 17? exon. 
graphs). The normal spectra of apigenm and ita R,=—H, BR, Ry = Me; R,~H, BR, R, = Me; 
: : R, = H, Ry R, = Me) are similar. The speotral shift 
of the dimethyl ethers in alkali is notably 
different both in amount (Ad).and im 
` relative intensify (AD per cent).,’ For 
band I (o. 330 a the 5: 7-dimethyl 
ether has the largest shift (A, = 53 my) 
-and the intensity of the band is also 
increased (AD cent = 48), whereas 
with the 5: 4’-dimethyl ether, although 
the spectrum ahows a distinct change, 
the shift is leas (AA = 34 mp) and 
the band has a reduced intenatty (4D 
per cent = — 82). For the 7: 4’-di- 
methyl ether, band I is almost oom- 
pletely possibly due to the 
strong piel canta erie of the 65- 








- 


culty of methylation and paper chromato- 
graphic studies*. For band Li (0. 270 my) 
the 5: 7- and 5: 4’-dimethyl ether have. 
the opposite behaviour to that shown 
for band I, the former compound hev- 
ing a relatively small shift and reduced 
intensity, whereas the latter has a larger 
shift and greatly increased intensity. 
The 7: 4’-dimethyl ether has an even 
larger shift than the §:4’-ether, but 
in this case the increase in intensity 
sole lec naa busca The differ- 
ences between the changes in band I 
sara the compound havi a free 4’- 


Optioal density (D) — 


ee AEA r P ving & free 
7-group is probably due to the extended 
sone of the former as shown by 
o e igen TAE a 
the oompounds we have studied. 

The 


hydrolysis of apiin, purifled by paper 
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chromatography‘, and is undoubtedly the 7-glucoside 
(formula I, R, = glucosyl; BR, R, = H). The 
second was obtained from the petals of a variety of 
Dahlia variabilis? and appears to be 4° arts 
apigenin (formula I, R = glucosyl, Re = H). 
These compounds had different Rr values (Te, 0:56 ; 
4’-, 0-52) in butanol—water, and the 7-glucoside had a 
distinctly more yellow fluorescence than the 4’-com-~- 
pound in ultra-violet light when famed with ammonia. 
The spectra obtained from these compounds (see 
Table 1 and graphs) show that they exhibit similar 
behaviour to the corresponding dimethyl ethers. The 
differences in alkali shift (AA) and relative intensities 


(AD per cent) are, however, not so as with the 
ethers but follow the same order le 2). Never- 
theless, it can be seen from the grapha that the two 
glucosides are readily distingui by the spectra 


of their ions in sodium ethoxide solution. 

Similar effécta have been obtained with other 
giyoosides, and these resultes and application of the 
method to on filter paper will be 
published in full eleswhere. 

We wish to thank Dr. T. H. Simpson, of the Torry 
Research Station, Aberdeen, and Dr. W. D. Ollis, 
University of Bristol, for gifts of synthetic and 
natural flavone derivatives. We also wish to thank 
Dr. T. White, the Forestal Central Laboratory, 
Harpenden, for his helpful advioe. 

The work deaaribed in this paper was oarried-out 
as part of the programme of the Food Investigation 


Organization of the Department of Scientific and 
Industrial Research. [Nov. 18. 
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LIGNIN CHEMISTRY AND THE 
TAXONOMY OF HIGHER PLANTS 


By G. H. N. TOWERS* and Pror. R. DARNLEY 
GIBBS 


McGill Untversity, Montreal 


T has been known for more than fifty years! that 
the woods of dicotyledons in general give a positive 
Maule reaction (a rose-red colour when treated suo- 
cessively with aqueous potassium 
hydrochloric acid and ammonia), while those of 
conifers in general give a negative test (a brownish 
or orange oolour without a trace of red). In 1941 or 
1942 a chance remark by the late Dr. Harold Hibbert, 
that Ee Nea alkalme nitrobenzene oxidation he was 
dehyde and vanillin from the lignin 
, of mapio a bie vanillin only from that of spruce, led 
sa ae us (R. D. G.) to suggest that a positive Maule 
reaction is due to the presence of the syringyl group. 
(We learned later that Campbell et al. had shown 


* Kow holder of s Lalor Foundation t ; 
Thie paper reports oparta i part work wubmttad aa partial faiMlent of te 
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that the cblorine-sodium sulphite colour reaction of 
oi eer ene 
uping.) This suggestion waa follo an 
ane of these investigations published iy Creighton: 
Gibbs and Hibbert in 1944". A wide selection of 
vascular plants were tested by the Maule technique 
and more than fifty selected species were than sub- 
jected to alkaline nitrobenzene oxidation. The 
aldehyden were separated by fractional sublimation. 
Tn each onse it was poæible to isolate syringaldehyde 
and vanillin from species giving a positive Maule 
reaction, while vanillin only was obtained from those 
& negative reaction. 

Diootyledons in general gave dehyde/ 
vanillin’ (B/V) values of about 3, but ere were 
interesting exceptions. Thus the lignina of the 
pi eens primitive dicotyledons Belltolum haplopus 
an vieillardi gave values of little more 
than 1, Conifers in general, n to Ma&ule’s test, 
yielded no syringaldehyde ; but about a dozen species 
E T nade spl aa 
testa (Orooker* previously found one species of 
Podocarpus to give a positive Maule test), and those 
giving & strong positive reaction had 8/V values of 
about 1. Particularly interesting was the case of 
Tetracines articulata. This monotypic genus of the 
Cupreasacess, separated by Masters’ from Widdring- 
tonsa and Callirts by ‘traditional’ taxonomic methods, 
was found to be sharply set aside from other members 
of the in that it gave a strong positive 
Maule test and an 8/V value of 0-8. Masters’s se separi 
tion was thus upheld by chemical analysis, and one 
e a ee ether other chemical 

nani Sra in the same tion’. The three 
Gnetales (Ephedra, Welwitschia and 
Cnet) were also found to positive M&ule tests 
—extending the findings of Shin diert and to yield 
both syringaldehyde and vanillin. Monocdtyledons 
gave both syringaldehyde and vanillin (and gave a 
positive Maule teat), while three species yielded also 
some p-hydroxybenzaldehyde. 

The resulta of these investigations appeared in 
1044, but it was clear that further work on the 
possible application of lignin analyses to taxonomy 
was desirable. In the first place, it seemed worth 
while to determine whether or not p-hydroxybenx- 
aldehyde is restricted to monocotyledons (and among 
them perhaps to grasses) as the results (in ref. 5) aa 

; to see if all the y primitiv 
dicotyledons have low S/V values ; mary to look for 
muss or suggestive ratios which might throw light 
upon plant relationships. The method used by 
Creighton et al. is slow and requires rather large 
amounts of plant material (about 50 gm.). It was 
therefore of the greatest interest to learn from Stone 
(to whom our thanks are due) of a new micromethod 
using paper chromatography to and estimate 
the aldehydes resulting from the nitrobenzene 
oxidation of small amounts (40-100 mgm.) of woody 
material. A description of the method, used in the 
present work, has now been published by Stone and 
Blundell**, 

Qualitative results are summarized in Table 1. 
It is obvious that p-hydroxybenzaldeh is far 
from restricted in its occurrence. It has found 
in Patlotum, in several lycopsids, in Hqutsstum, in a 
fern, in a cycad, in several conifers, and in all the 
monocotyledons examined. It appears to be absent, 
in general, from diootyledons (present in T'eiracentron 
sinense but absent from its probable relative Trocko- 
dendron). In Teo&es there seams to be æ lack of 


26 NATURE 








July 4. 1953 VOL 172 


spp.); ‘quantitative’ Maule tests (29 ane hace 
reaction with the hydrochloric acid/me 

reagent of Isenberg and Buchanan'* which 
seams to indicate catechol tannins (51 spp.); 
reaction to Gorter’s test which is 

to indicate caffeic and/or chlorogenic acid(s) 
(16 spp.) ; presence or absence of quebrachitol 
az recorded by Plouvier“ (6 spp.); and iron 
and values as determined by Riou 
and Delorme (6 spp.). 

We find that S/V values are usually. high in 
Acer proper (averaging 2-0 for 14 spp.) ; low in 
the Negundo group (0-5 for A. otsstfolium and 
A. negundo, 0-6 for A. henryi) and in Dipteroma 
(10 in D. dyeriana, 0:3 in D. sinensis). 
‘Quantitative’ Méule testa (in which depth of 
colour from week to strong is indicated by 
values 1 to 8) roughly parallel the §8/V values. 
Moet true maples give a strong hydrochloric 
acid/methanol reaction, while the Negundo 
group gives no, or @ very weak, reaction. 
Dipteronia gives a deep colour with. this 
reagent. The resulte from Gorter’s test suggest 
that the family as a whole lacks caffeic and/or 
chlorogenic acid(s), while Plouvier’s observa- 
tions indicate the probable general occurrence 
of quebrachitol. Finally, we have learned that 
Riou and Delorme have found that Aoer 
negundo differs strikingly in manganese content 
and slightly in iron content from our five local 
species of Acer (Table 2). 

We believe that the Negundo group differs 
sufficiently from the other species of Acer to be 
sot aside from them, thus reviving Moench’s old 
genus Negundo. Further work, which js proceed- 
ing, may determine if this seperation is 





Tebis 2 Tron and meangenees values of deer spp. (from date of Bion and Delorme) 


M sp. 
RR 
Pansion o 
Sai. |: 
FOO a a | 
-— - + + 
~ - + + 
R-Br. — ~ + 4 
R.Br + + + + 
+ + + + 
1. $ + + + 
Fe : 
+ -+ + -- 
L + + + + 
+ + + - 
+ -+ + ae 
+ + + - 
„| + + + — 
asillaris v 
+ + + — 
Bailey 
+ + + — 
Acer (9 spp.) + + + — 
apala Mangances (p.p.m. dry wt.) 





50 55 

48 70 
STO 46 55 “8 

199 20 T2 
1%8 13 18 69 
38 0 0 £0 


correlation as between the MAule test and the presence 
of syringaldehyde; but lignin quantities here are 
small, and careful reinvestigation would seem to be 
desirable. 

Since results from ‘primitive’ dicotyledons are 
disappointingly variable, further work is 
and one of us (R. D. G.) is Investigating other aspects 
of the chemistry of the Magnoliales (in the sense 
of Gundersen"), an order which includes these 


As an example of the ‘unusual or suggestive 
ratios’ referred to above we may take those met 


with in the Aceraces. This relatively small family 
is usually considered to have but two genera: Acer 
(Tourn.) L. with perhaps 150 spp., and Dtpterona 
Oliv. with 2 spp. A third genus, Negundo Moench, is 
- sometimes ‘made’ to inchide about four of the species 
of Acer. 

To date we have accumulated data pertaining to 
about one-third of the known species of Acer (in- 


cluding the Negundo group) and to the two species of 
Dipteronia. Data obtained include 8/V ratios (19 


- investigations. 


Tron (p.p.m. dry wt.) 


Erare mem | wa | oe [eenma] E | vim | sar 


178 81 10 T i7 
291 53 14 19 . 41 
144 100 12 18 40 
8&3 81 12 17 ST 


lan 


38 195 13 


Our thanks are due to Andrew Tauasig, Brian 
Goodwin and Arthur Dawson for assistance with the 
lignin anslyses, to the National Research Council of 
Canada for financial assistance, and to the many 
friends who have provided us with eee oe Pa 
[Ke 
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LETTERS TO THE EDITORS 
The Editora do not ae ce PELAAN 


»Structure of Insulin as indicated by 
Atomic Models 


Tua molecule of insulin consists of polypeptide 
chains of two kinds linked together by cystime reeiduss. 
The complete amino sequence in these chains is Dow 
known, thanks to the work of Sanger and his co- 
workers'. The =A chains of Sanger’s acid fraction 
contain twenty-one residues and the B chain thirty 
residues. There are four half-cystine residues in the 
A cbaing and two in each of the B chains, and their 
positions in the residue sequence are 48, A7, All, 
A20 and B7, B19. The mmimum molecular weight 
has generally been reported to be about 12,000; but 
recently a value of the order of 6,000 has also been 

forward. If the former value is correct, there 
will be two A and two B chains in the molecule, 
while there can only be one of each if the latter value 
is confirmed. It follows that if the linking arrange- 
ment oould be determined, the complete chemical 
structure of this protein molecule would be known. 
There are many conceivable ways of linking the 
chains together and in the case of four ohains there 
are some hundreds. It would be a oonsiderable 
advance towards determining the complete structure 
if all those whioh are sterically impossible could be 


In what follows, we shall describe all the structures 
based on the Pauling 3-7 residue helix (thirteen- 
membered ring)* which have been found sterically 
pomsible as the result of using suitably constructed 
space-filling atomic models?. In deduomg these 
structures, all poasible combinations of left- and right- 
hand helices were considered. Since the polypeptide 
fold in this molecule may be something other than 
the helix, it is poasible that not one of these 
structures is the correct one for insulm ; but at least 
the fleld for further investigation has been consider- 
ably reduced. 

Wher arranging tho modely he: Bolibo were only 
allowed to bend to the small extent which was 

le without breaking hydrogen bonds. It was 
ound that no intra-chain link could be formed. 
Since an intre-chain link would have to be formed in 
any two-cohain structure, it follows that either the 
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two-chain structure is impossible or that the Pauling 
helix cannot be the basis of the structure. It remained, 

therefore, to investigate the four-chain struetures. 
It was shown that three links could not be formed 
between the two A chains. Some structures in which 
each. B chain could be linked to both A chains could 
be built, but none of these allowed the chains to lie 
parallel (as indicated by the X-ray evidence‘) or the 
peer to take up a planar configuration (surface 
i evidence points to a molecule 7-9 A. 


_thicks, which is much leas than the thickness of two 


helices) and were not, therefore, further considered. 
There remain those ta in which each B 
chain. is attached by twò links to one A ohain. Hach 
half of the molecule will contain one A and one B 
chain, and we shall first discuss how these oan be 
linked together. It was found impossible to form the 
two links between an A and a B chain if one chain 
was wound into & left-hand helix and the other into 
a right. Therefore the half-molecule must contain 
like helices (both left-handed or both right-handed). 
There are then ax ilities of constructing half- 
molecules in which the links are: (1) B7-A7, B19 
20; (2) B7-A20, B19-A7; (3) B7-A11, B19-A20 ; 
(4) B7-A20, B18-All; (5) B7-A6, B19-A20; and 
(6) BI-A20, BI9-A6. With the first four of these 
arrangements, however, attachment to another half- 
molecule was found sterically impossible, ao that it 
would seem that the acceptable structures must be 
based on the half-molecules (5) or (6), or a combina- 
tion of the two (in the half-molecule (5) the chains 
are parallel, whereas in (6) they are anti-parallel). 
By combining these half-molecples in all possible 
ways, we obtaim six molecular structures in which 
the four helioes are all right- or all left-handed, and 
six in whioh one half-molecuie has left-hand helices 
and the other right-hand helices. These are shown in 
the diagram, where the numbers refer to the positions 
of the half-cystines in the residue sequenos. Opposite 
‘helix t’ ia given the kind of helix (L or 
E for left- or right-hand) and the arrangement of the 
helices (| or x indicating whether the adjacent 
helices ald phe or anti- Uel to one another). 
It was fi possible to build`all these six structuros 
and attach all the side-chains in the correct sequence. 
The third residue from the end of each B chain is 
@ proline residue. It was found that this will fit on 
to a right-hand helix, but oalls for a re-arrangement 
of neighbouring parts of the chain before it can be 
fitted to a left-hand helix. (The convention used in 
building the model oorresponded to what is now 
known to be the absolute configura- 
tion of an 1-polypeptide*, With a 
D-polypeptide the proline would . 
fit a left-hand helix.) Riley and 
Arndt’ have suggested that this 
might be decisive in making the 
B chain a right-hand helix. Since 
we have shown with the models that 
the two helices in a half-molecule 
must be either both right- or both 
left-handed, it would follow from 
their suggestion that all four 
chains m the molecule could only 
be right-hand helices, and the 


rs possible structures would be re- 
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duced to six. It is, however, 
far from certain that one proline 
residue so near the end of the 
chain could be decisive in this 


respect. 
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It was shown that all twelve structures oould be 
pulled into a -configuration of four fully extended. 
ohairis,« which was consistent with the finding that 
insulin could, at least in ae undergo a reversible 
a a f transformation’. damonstrate this oon- 
vinoingly with so large a molecule, tit awiezaiest | 
to concentrate attention on the amall rmg whi 
includes the two A7 and two A11 half-cystine residues. 

i , It was also found le to show that 
each of these stractures could be fitted into the unit 
cell deduced by Barbara Low‘ for acid insulin sulph- 
ate, so as to be oonsistent with the 
peated Particulars of this will be published 
elsewhere in a more detailed account of this 
investigation. 

Thanks are due to Dr. O. H. Bamford and Dr. H, 
Tompa for their advice on relating the structures to 
the unit cell, and to Mr. J. E. Goodwin for his assist- 
anoe with the building and manipulation of the 
models. 
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Polysaccharides associated with 
Alpha-Cellulose 


ALPHA-OERLLULOSE is an insoluble fibrous residue 
obtained by extraction of wood, straw pulps and 
holoceltuloses with strong alkali under carefully con- 
trolled conditions. Smoe the procedures used are 
arbitrary, the yield and gomposition of the alpha- 
cellulose from any geet source May vary 
within rather narrow limits. Although alpha-celinlose 
from structural celluloses consista Sy of B-l,4 

ucopyranose chains, it contains some non- 
a a Xylan appears to be sasociated with 
most ha-celluloses, with mannan being present 
also in those from gymn 18%, Recent evidence 
by Leech" indicates that a chemical union existe 
between the glucose and mannose units. Analytical 
data on wood alpha-celluloses suggest that uronio 
acid residues are also contained in the ulose 
fraction, although positive identrflcation of the specific 
acid has not been made’. 

Chromatographic methods for the separation ‘of 
sugars provide an excellent means of examining the 
polysaccharides associated with alpha-celhuiloses. Our 
observation that ‘xylan’ of wheat strew has L- 
arabinose and p-glucuronic acid units attached to 
the xylan chain‘# led to investigation of the vlan. 
material ın various alpha-celluloses prepared from 
cereal straw holocellulose and wood pulps. 

Extractive-free wheat, oat and barley straw and 
jate fibre were converted to holocellulose by treat- 
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ment with acid chlorite’. Alpha-cellulose was pre- 
pared from these holocelluloges, and from 

cotton linters and wood pulps (hardwood and soft- 
wood) by the standard 17-5 pet cent alkali treatment". 
I-gm. samples of each of the alpha-celluloses were 
hydrolysed socording to the usual Klason lignin 


- analysis procedure, Removal of acid with barium 


cal cong P solutions of the simple sigare 
hydrolysis. Glucose was oxidized 
preferentially by incubation for 18 hr. with “Deoxy- 
a (a commercial głuoose oxidase preparation). 
ə solutions were clarified by centrifuging and con- 
oentrated to a small volume. Paper chromatography 
of the sugar solutions after removal of the glucose 
small amounts of other sugars to be readily 
Removal of inorganio selts (introduced as 
buffers in the enzymatic oxidation) by ion exchange 
resins was required before E ecard of the 
sugars only m the cases of the pulps. The 
results of kph chromatographio analysis are 
given m accompanying table. 


COMPOSITION OF ALPHA-OELLULOGE 


nil 
0-08 
3-27 
4:19 
5-70 
4°71 

nil 





Both p-xylose and L-arebinose were found in the 
hydrolysates of cereal straw oses. So far 
as we are aware, the presence of L-arabinoge in alpha- 
cellulose hydrolysates has not been reported pre- 
viously. In barley and oat alpha-celluloge, the 
L-arabinose content axoeeded that of p-xylose. The 
finding of pentosan material in the uloge 
from jute øhlorite holocellulose is contrary to the 
resulta reported by Sarkar, Mazumdar and Pal’. 
Since these workers did not remove p-gluoose prior 
to obhromatographing their solutions, the small 
amounts of other sugars were probably obsoured. 
L-Arebinose units were detected in the alpha-cellnloge 
of hardwood pulp, but no D-mannose was found. 
The softwood pulp alpha-cellulose yielded both 
D-mannose and D-xylose, in agreement with the 
observations of Lewis e al.*, The acid conditions 
used for preparation of the wood sulphite pulps may 
account in part for the relatively small amount of 
pentose sugars found in their alpha-celluloses. Cotton 
alpha-oeltulose, whioh is a 8-1,4 polyglucosan, yielded 
only D-glucose. 

The presence of uronic acid in alpha-celtulose of 
straws and jute is from the analytical data 
shown in the table. The naphthboresorcinol test 
on the hydrolysates was positive, although no uronio 
acid could be detected on the chromatograms. Proof 
of the presence of uronic acid unita must await more 
rigorous methods of identification. Cotton and the pulp 

alpha-celluloses are considered free from uronio acids. 
The presence of L-arabinose in addition to D-xylose, 
and the possible presence of uronic acid unita, suggest 
that the same polyuronide hemiceltulose found in 
wheat straw holoceltuloset may be sasociated with 
straw loses. 

Whether the non-glucose constituanta found in 
alpha-cellulose are chemically joined to the cellulose 
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molecule or are only physically associated as en- 
visaged in the cellulosan of Hawley and Norman’* 
is not known. 

We wish to thank the following commercial 
organizations : Industrial Cellulose Research, Ltd., 
Hawkesbury, Ontario, for the wood pulps; Indian 
Jute Mills Agsociation, Baltio House, London, 
England, for supply of a sample of jute; and Taka- 
mine Laboratory, Clifton, New Jersey, for a generous 
sample of “Deoxygenase’. 

G. A. ADAMS 
C. T. Brssor 
Division of Applied Biology, 
National Reseach Laboratories, 
Ottawa. 
Jan. 20. 
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Action of Thionyl Chioride on Carboxylic 
Acids in Presence of Pyridine 


Iw order to use thionyl chloride most effectively 
for the preparation of acyl chloride, RCO.Cl, a know- 
ledge of the sequence of reactions mg is desit- 
able. ‘Trichloroacetic acid reacts extremely slowly 
with thionyl chloride even at higher temperatures ; 
but Carré and Libermann?! have shown that pyridine 
(1 mol.) helps the reaction. Mills and Human’ 

the use of the base m the preparation of 
anilides and esters of the half-esters of phthalic acid. 
We have now shown that during the ition of the 
firt half of the thionyl chloride (1 mol.) to an ethereal 


solution of oyodlohexyl hydrogen phthalate (1 mol.) and 
pyridine (1 mol.), the following reactions occur : 


B.CO,HNC,H, + 80Cl, — R.COOl + O,H,NHOSOCI 
R.CO,H,NO,H, + R.COO!L — (8.CO),0 + C,H,NHCI 


The second half of the thionyl chloride then converts 
the anhydride into the acyl chloride, and it was from 
the latter that Mills and Human obtained the anilide 
by adding the amine to with pyridine. Now 
the point is t although the formation 
of anhydride is very id?, the formation of acyl 
chloride from the anhydride is comparatively slow 
and requires & time which on the nature 
of R in the acyl up. It just happens that the 
anhydride of hexyl hydrogen phthalate (the 
example quoted by Mills and Human) will give acyl 
chloride in yields approaching 80 per osnt in the 
one hour of reaction time allowed by these workers ; 
but the rate of formation of acyl chloride from the 
anhydride of 2-octyl hydrogen phthalate is definitely 
slower, and we were at a loss to account for the high 
yield of anilide reported by Milla and Human. 

It appeared le that the anhydride itself was 
giving the anilide ; but in this case this reaction would 
have to compete. with & very quick interaction of 
the amine with thionyl chloride remaining. 
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Trichlorcscetic acid is a special case’. The acyl 
chloride is formed directly from the said by the 
addition of thionyl chloride (1 mol.) to thb acid 
(1 mol) and pyridine (1 mol.), and the acyl chloride 
does not react with the acid to give the anhydride. 


J. A. CADE 
W. QHRRAED 
Northern Polłyteobnio, 
London, N.7. 
Feb. 13. 
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Use of the Warburg Apparatus in Soil 
Metabolism Studies 


Mertons ao far used for studying the evolution of 
carbon dioxide resulting from the decomposition of 
soil io matter’, although satisfactory for periods 
of 24 hr. or more, do not permit measurements for 
shorter periods, which may be important in studying 
the immediate affects of soil treatmenta. 

It seamed that the Warburg respirometer had 

ilities m this regard. Other workers" have, in 
fact, used it to study the respiration of suspensions 
of non-soil organiams added with excess substrate to 
soils at various moisture-levela, in order to asseas 
aeration conditions in the soil. In these studies, 
however, the bey anes of the soil population itself 
was not closely followed, and no attempt was made 
to relate roapieation to the decomposition of soil 
organio matter. 

The application of the Warburg tus to the 
study Of pail metabolian hae the pac tila; Ad VEIAS 
i respiration oan be aocurately measured over 

lode, respiratory quotients obtained and the 
effects of substrate or inbibitor studied 
ey addin ora te is cae Ga 

Although the purpose of the present communication 
is chiefly to direct attention to ita possibilities, it 18 
of interest to note some points that have become 
apparent. 

Table 1. 


REPONEN OF THB BOIL POPULATION TO AWMLIORATION 





The soil from which the resulta in Table 
obtained had been stored m an air-dry oondition for 
tan weeks before use, and respiration studies oom- 
menoed within an bour of wetting. It is interesting 
to note the short duration of any lag period in the 
development of respiration. Note, too, ihe aredinte 
morease In respiration-rate on raising the pH with 
caloium hydroxide. Both results suggest the existence 
of a soil population in a relatively resting or inhibited 
state, able to respond without significant multiplica- 
tion or adaptation to improved moisture or pH 
relationships. 

Subsequent decline in the respiration-rate after 
geveral days with moistureevel constant suggeste 
that some part of the soil organic matter is in a more 
readily decomposable form after the soil has been 
air-dry for a period. 


30 


Table 2. Kyrmcr oy Moreruns CoyTegt ow Ruepteation 


00 

water holding capacity) 

a ie capacity) 
5% (air-dry) 





Table 2 shows that the activity of the soil miaro- 
organisms in this semple of soil was at a maximum 
above fleld capacity but was leas in the saturated 
soil. Webley*, using yeast cells suspended on soils 
of different moisture-content, found a similar decline 
in respiration above an optimum moisture-level. and 
demonstrated that this was due to a reduction in 
the availability of o The results obtamed 
indicate a similar viour by the normal soil 
population, and there is a relationship between soil 
moisture and overall metaboliam as mdicated by the 

ry quotient. 

The effect of particular added substrates oan also 
be investigated by this method. A more detailed 
account will be published elsewhere. 


A. D. Rovma 
Agricultural Microbiology Laboratory, 
Faculty of Agriculture, 
University of Sydney. 
Deo. 18. 
1 Wakeman and 8 


Sot., 17, 141 ee re Pree, Lims. 
$0). Van doce and Kaimalan, Sow 


oe ag ine (tbe, Casa). 
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A Microgasometric Procedure 


In experiments now being carried out on the X-ray 
induoéd .decomposition of azides, we have found it 
necessary to develop a simple method for measuring 
small volumes of gas (of the order of several cubio 
millimetres) evolved when a orystal (generally weigh- 
ing one or two milligrams) dissolves in water. The 
method may have applications to other problems. - 

One or two square cover-slips are oamented on 
to each end of a microscope-slide so as, to form 
raised steps. Se ee ee ee 
thicker than a oover-alip, in order to prevent bending 
ucder surfacs-tension forces) can be placed across 
these stepe, so that a narrow. space (0-8 mm. thick 
in our apparatus) is left between ıt and the central 

of the microscope slide. The solid sample is 
placed in the middle of this central area and covered 
with the glass plate. From a pipette a quantity of 
water, pre-determined to be just sufficient to fill the 
spece between the slide and the glass plate, is then 
squirted quickly into this space. The space fills 
before any appreciable amount of the sample dis- 
solves. As dissolution takes place, the evolved gas 
forms bubbles between the slide and glass plate. By 
tilting the slide it is not difficult to induce the bubbles 
to coalesce to a single circular bubble. The diameter 
of this is then measured with a travelling microscope, 
the figure giving, in conjunction with the thickness 
of the space, the volume of gas. The solution oan 
then be washed off the alide and glass plate, to be 

analysed in order to determine the amount of the 
sample, if this is not already known. 
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‘The effect of surface tension on the pressure” 
within the bubble is diffloult to correct for under 
practioal conditions, but is not significant when an 
accuracy of the order of 2 or 3 per cent is aimed at. 


H. G. Haart 
_ Chemistry Department, 
University Oollege of the West Indies, 
Nona, Jamaioa. 


Jan. 30. 


Arginine and Deoxyribonucleic Acid 
Content of Erythrocyte Nuclei and 
Sperms of some Species of Fishes 


Tar importance of arginine as a component of the 
chromatin in nuclei has been known for & long time. 
This amino-acid has even been considered as a 
possible ‘bond’ between the deoxymbonuoleic acid 
(DNA) and the protein because it 18 go, characteristio 
of all nuocleoproteins. If it is so, there should be 
& relationship between individual amounts of the 
acid and of arginine in nuolei—provided that nuclei 
contain no arginine additional to that linked to 
deoxyribonucleic acid. We have therefore studied 
the individual amounts of ine in some nuolei 
and sperms, compared with the nuocleia acid content 
in the same material. 

Material and methods. We worked with seven 
species of fishes; we used erythrocytes of tench, 
pike, roach and perch, in which the amount of 
deoxyribonucleic acid per nuoleus is common to s 
number of fish, and trout, carp and barbel, in whioh 
this value is markedly higher!, For comparison we 
used the erythrocyte nucleus of a bird (domestic fowl) 
and the thymus nuoleus of a mammal ( . We 
assume that the amount of arginine found in the 
whole erythrocyte nucleus is approximately the same 
ag thet in the chromatin tteelf; these nuclei are very 
small and dense, and the quantity of arginine which 
could be present in the nuclear sap would be negligible. 

Erythrocyte nuclei were isolated by a technique 
described previously*. As regards sperms, the 
measurements were made on whole mature sperms. 
Cytocheamical observations showed that the arginine 
is chiefly localized in the head; if there is 
arginine in the intermediate part, the error would not 
be important. Arginine was estimated by the oolori- 
metrio technique of O. Dumazert and R. Poggi*. 

From the results reported in the socompan 
table, we see that the ratio of deoxyribonucleic oy 
content of all the erythrocyte nuclei studied and of 
some of the fish sperms to the arginine content in 


INDIYIDUAL AMOUNTS OF ARGIXINW AXD cag tect a ACID 
(ix 10> y) OF HRYTHROOYTA MUCLM AND FISH Sree 


Sperme 
È 
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DNA 
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the same nuclei is practically constant, 
in spite of important variations of oon- 
tent of deoxyribonucleic acid. For fowl 
erythrocytes and calf thymus nuclei 
the ratio was of the same order of 
magnitude. In tench and carp, the 
amount of argirtine in a single sperm 
is about half that in an erythrocyte 
nucleus. These resulta are consistent 
with the hypothesis that arginine mole- 
cules are fixed to acidic groups of 
deoxyribonucleic acid as bonds be- 
tween the acid and the protein moiety 
of the nucleoprotem‘. In trout and 
pike sperm, however, this oorrelation 
does not exist; we suggest, therefore, 
that in these species the protein 
moiety itself undergoes a tranaforma- 
tion durmg sperma iS, &000m- 
panied by a mar synthesis of 
arginine. In tench and carp, on the con- 
trary, the transformation of the protein residue may 


be saocompani the synthesis of a ddferent 
amino-scid——-histidine or lyaine-——so that the parallel 
diminution of the ine linked to deoxyribonucleic 


acid and of the acid iteelf would appear directly in 
the results of our analysis. .Finally, the bull sperm 
shows & deoxyribonuoleic acid/argimine ratio which 
is not very different from that of trout and pike ; 
henoe the still unknown nuoleoprotein, which might 
be obtained from bull sperm, if an appropriate method 
of extraction was available’, would a nuoleo- 
protamine rich in arginine. 

R. VENDBELY 

i O. VESDBELY 
TAE d’Histophyasiologie, 

Collège de France, 

Paris. Jan. 9. 
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Variations In the Content of Deoxyribo- 
nucleic Acid In the Human Uterine and 
Vaginal Receptors during the Menstrual 
Cycle 
Tua histophotometric method, as used by L. 
Lison', permits the estimation of the deoxyribonucleic 
acid content of individual nuclei, in sections or 


smears stained with the F method. The 
method tes that the intensity of the Feulgen 
stain is directly proportional to the amount of deoxy- 


ribonuoleic acid present. This very important point 
has been fully discussed by several authors**, and 
is now generally regarded aa satiafactorily proved. 
Applymg this optical method, we have studied the 
variations of the deoxyribonuoleic acid content in 
the nuolei of the endometrial stroma and in the 
vaginal cells, during several cestrous cycles. 
Endomeirial stroma. Our measurements, made by 
the histophotometric method, on individual stroma 
nuolei, are represented graphically in Fig. 1. The 
graph has been from numerical results 
obtained at differant times during the œetrous 
cycle of the same woman and submitted to 
statistioal analysis. Results obtained with other 
women, under the same conditions, gave similar 
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Fig. 1. Diagram of means ani intervals of confidence 


results. A peak in relative deoxyribonuoleio acid 
content occurs in the proliferative phase between the 
eleventh and the fifteenth day of the cycle, and is 
followed by a progreasive decrease until the end of 
the secretory phase. A second peak appears between 
the twenty-first and twenty-fourth days; it is 
possible that this apparent increase has no real 
significance from a statistical point of view, since the 
confidence limits between the vatnes at the eighteenth 
and the twenty-first days overlap. Nevertheless, 
similar findings, made on vaginal smears, lead us to 
think that the apparent increase shown in the graph 
is Teal. i 
We conclude from our resulta that the mean 
deoxyribonucleic acid content of individual nuclei is 
not constant but varies, showing @ maximum at the 


deoxyribonucleic acid at the late secretory phase. 
. Vaginal smears. The amount of nuolear deoxy- 
ribonucleic acid in vaginal oells has been measured 
in smears, using the same method, obtamed from 
mature women. Fig. 2 shows one such set 
of results, based on measurements made on one 
woman. An important increase in the mean deoxy- 
ribonucleic acid content occurs at the proliferative 


Content of DNA 





$2 
base, with an post-ovulatory decrease. 
ing the luteal phase, a second peak is shown, at the 
nineteenth day, followed by a steep decrease, at the 
premenstrual phase. 
ore, we were able to establish that, at 
any iod of the oyole, the amount of deoxyribo- 
nucleic acid in pycnotic nuclei is leas than thet in 
non-pyonotic nuclei. Pyonosis is accompanied by 
loas of deoxyribonucleic acid. Therefore the peak 
at the follicular phase is still more b, ginoes 
at this period karyopyonotic in reaches its 
highest values. The increase of deoxyribonuoleio acid 


at the peak of the follicular phase must actually be - groups 


even higher than that shown in the graph. 

Finally, it can be stated that the variation of 
deo nucleic acid in vaginal cells is roughly 
te eae the excretion of urinary cstrogen. 

In pathological hormonal conditions, similar resulta 
were observed in stroma nuclei, sections and vaginal 
ocells in smears: namely, increase in the mean amount 
of deoxyribonucleic acid 000m high follicular 
stimulation (hyperplasia o-cystica), low deoxy- 
ribonucleic acid content im hypofolliculinio conditions 
(endometrial atrophy, senility). 

The results of our measurements are not in aoccord- 
anoo with the statement of several recent authors, 
that the nuclear content in deoxyribonucleic acid is 
constant in all the nuclei of the same organiam. 
As ahown by Lison and Pasteels? for other tissues, 
it presents marked fluctuations probably related to 
the metabolio activity of the cell. 


R. VoxKAER 
CL. GOMPEL 
Laboratory of Histology, A. GETAT 
~ Faoulty of Medicine, ERR 
University, Brussels. Jan. 30. t 
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Formation of Glucosides from Phenols in 
Locusts 


DURING investigations in this laboratory on the 
fate of foreign organio compounds in locusta, we 
wished to find out whether these insects formed oon- 
juan ee glucuronic acids. In the higher animals, 
gin curonic acid conjugation appears to be a major 

ea, mechanism particularly for hydroxy 

; but there appears to be no record in 
i. tee of this mechanism occurring im 
invertebrates. 

Locusta (Loousta migratoria) were therefore fed or 
injected with various phenols and their exereta were 
examined by paper c tography for the oorre- 
sponding B-glucuronides. m-Aminopheno!l and 7- and 
8-hydroxyquimolines were used as test substances, 
ainoe they were found to be of low toxiaity to locusts 
and their glucuronides were readily detected 
on peper obhromatograms**. On hio 
examination of extracts of locust excreta, it was soon 
disoovered that the above phenols were present in 
combined forms which were not glucuronides. The 
metabolism of m-aminophenol in the locust was 
therefore studied in detail, and it appears: 
that the oombined form of this phenol excreted 


by locusts is, at least in part, 6-m-aminophenyl-p- 
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glucoside. The evidence for this suggestion was 
obtained as follows. 

Locust fæces collected for two days after the 
administration of m-aminophenol (1 mgm./locust) 
were extracted with aqueous ethanol and the extract 

phed on peper on a large scale in 

parce ae acid/water (4:1:8). The appro- 
priate zane was eluted with water and re-chromato- 
ae in n-butanol/benrene/ammonia (s.g. 0-88) 
2:2). The zone contaming the conjugated 
e was again eluted with water. The 
Si e diazo test for aromatio aamino 
an ultra-violet absorption maximum 

at PET same aE NS as P-m-aminophenyl- 
glucuronide (that is, 266 mu in 0-1 N hydrochlorio 
acid and 282 mu im 0:-1N sodium hydroxide). 
However, the eluate gave & negative naphthoresorcinol 
test for glucuronic acid, and the compound present 
was shown to have no acid function by paper iono- 
phoresis in buffers at different »H’s. The conjugate 
was decomposed more rapidly than B-m-aminophenyl- 
glucuronide by dilute acid, 80 min. at 100° in 0-5 N 
hydrochlorio acid being sufficient for complete hydro- 
lysis, and m-aminophenol was readily detected 
spectroscopically in the hydrolysate. After chromato- 
graphy of the hydrolysate in n-butanol/acetid acaid/ 
water (4:1:5), only m-aminophenol and ; 
with traces of xylose, could be found. emnall 
amount of needle-ahaped oeazone was also obtained 


from the hydrolysate. 


mapas nh eE sooo tee re 
henol in locust fæces was m-amimophenyl- 


of m 

E Ani authentic solution of f B-m-aminophenyl- 
sare was therefore 3 by deacetylation 
of the tetra-acetate (m.p. 158-84° and [a}® — 81°). 
The metabolite in locust fæces had the same Ry 
value as the suthentio glucoside in three different 
solventa, namely, 0-43 in n-butanol/acetic acid/water 
(4:1:5), 0-17 in n-butanol/benzene/ammonia (s.g. 
0-88) (5:2:2) and 0-80 in pyridine/ethyl 
water.(1: 2:3). The metabolite was also hydrolyea 
by emulsin, yielding, E a euibnedeeaee 

phy, m-aminophenol and glucose, rogsesting 
or it a pirani structure. This was suppo 
by the negative optical rotation of the concentrated 
elustes of the metabolite. Thus, short of actual isola- 
tion of the metabolite in crystallme form, the above 
evidence suggests that m-aminophenol is partly 
converted in locusta not to 8-m-aminophenyl-p- 
giucuronide, but to B-m-aminophenyl-p-glucoside. 

This is the first time that a has been 
detected as a metabolite of a phenol in the animal 

The formation of 8-glycosides (8-glucosides 
and B-gantiobioaides) from foreign compounds, how- 
ever, has been shown to occur in the plant kmgdom‘, 
and it has been suggested that it represents a de- 
toxication mechaniam in the plant analogous to 
glucuronide formation in animals. 

It ia possible that ghicoside formation in the locust 
may be related to the anatomy of its excretory 
organs, because the Malpighian tubules, unlike the 
vertebrate kidney, empty into the gut of the inseot. 
The locust has been shown to possess a rich source 
of 8-glucuronidase in ita orop and, if B-giouronides 
were formed, they might be hydrolysed again in the 

§-~Glucuronide formation on these grounds could 

ineffective as a detoxication mechanism. However, 

it is not known whether f-gtuocogidase occurs in the 
locust. 

We are grateful to Prof. R. T. Williams for his 
interest in this work and to the Anti-Looust Research 
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Centre (British Museum (Natural History)) for 
granta and supplies of locusts. 
Cerra M. Myuns 


J. N. SEITE 
Department of Bioohemistry, 
St. Mary’s Hospital Medical School, 
London, W.2. Jan. 20. 
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Changes in the Vascular and Lipoid 
Pattern of the Adrenal Cortex of the 
Rat following Hypophysectomy 

As a preliminary to an investigation of the effect 
of adrenocorticotropic hormone upon the circulation 
through the adrenal of the rat, it was necessary to 
study the normal adrenal vascular pattern and, m 
addition, that of the hypophysectomized rat, at 
weekly intervals after operation (1-16 weeks). The 
rata were injected intravitally with s mixture of 

parts of indian ink and distilled water pumped 
direst into the left ventricle at a constant injection 
pressure of 160 mm. mercury. The adrenals were 
fixed in 10 per cent formol saline after ligation of 
the vascular pedicle, and sections were out at 50u 
after gelatine or oelloidin Satisfactory 
preparations were obtained for a study of both the 
vascular pattern and the lipid distribution. 

In normal rata the capillary pattern in the adrenal 
cortex as demonstrated by intravital indian ink 
injections shows three concentric zones. (1) An outer 
injected zone comprising the capillaries of the zons 
gloamerulosa ; (2) an intermediate ‘zona lucida” of 
poorly filled capillaries o0 to the lipid-free 
cells of the ‘zona intermedias’? (‘transitional zone’, 
‘sudanophobio sone"*, ‘zone of oompression’*), plus & 
small but variable depth of the outer part of the 
zone fasciculate ; (8) an inner heavily mjeoted sone 
of capillaries in the rest of the zona fasciculata and 
the whole of the zona reticularis. Careful measure- 
ments show that the outer edge of the zona lucida 
ee 


ee es owing to oellular 
ich is most marked in the xone 
eee 


inter-capillary distance with a resulting Morease in 
the number of capillaries per unit ares. These cap- 
illaries are also narrower than in the normal rat. For 
the first three weeks after operation a normal type 
of vascular zoning persists; thus with an imorease 
in the depth of the zona intermedia there ia & corre- 
sponding increase in the depth of the zona lucida 
(in ink preparetions), and the sudanophobe gone (in 


lipoid tions), An increase in depth of the 
zona giomerulosa is @ recognized sequel after hypo- 
ph my*, but it was found that this increase 
waa maximal at about the fifth week, after which 


eighth week there is a 
and size of the oa 


some fasciculata and reticularis are very narrow, and 
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there is a tendency towards homogeneity of oell-size 
out the oortex. 

The lipid changes in the adrenal cortex of the rat 
during the first three weeks following bypophy- 
sectomy are well known. The is the 

widening of the fat-free xona intermedia or 
obe zone. We have noticed three additional 
points, (1) The outer half of the zons glomerulosa 
sometimes becomes free from lipid while the inner 
half is still heavily laden. To date we have not been 
able to correlate this change with any iflc treat- 
ment such as castration or injection of rtioo- 
tropic hdrmone. We have observed differences in the 
oapillary pattern of the inner and outer layers of the 
zona glomerulosa. It is poasible that the zona 
omeruloesa t consist of two layers with different 
ctions. (2) rets hypophysectomized 16 weeks 
previously, the lipid-contaming sons fasciculata and 
reticularis are very narrow or completely absent. 
Either these zones have dise or their ocells 
have become completely depl of lipid. The cortex 
of these rats is even more poorly vascularized than 
at 8 weeks. (3) From 5 weeks onwards after hypo- 
physectomy, a few coords or lipid-contaming cells 
from the xona glomerulosa are sometimes found 
invading the sudanophobe zone. 

Conclusion. The poor filling of the capillaries in 
the zona intermedia of normal and in 
adrendls from recently hypophysectomized rata is a 

surprising finding. Large ocells distended with lipid 
would be expected to press upon capillaries, but the 
capillary constriction is present at the site of small 
cells without lipid content. The ocells of the zona 
intermedia still appear smaller than the oella of the 
t zones in sections of freeze-dried vacuum- 

adrenals. It is therefore unlikely that the 
cells of this xone have been artifloially reduced in 
relativé size by the ordinary methods of fixation. 
The Gomori method for alkaline phosphatase on these 
freeze-dried adrenals gives an excellent picture of the 
veesel walls and confirms the vascular pattern shown 
by intravital injection of indian ink. 

The true function of the celle of the zona inter- 
media remains unsolved. There is no evidenoe for 
the widely held view that this is the zone of active 
mitosis in the adrenal cortex". If there is a vascular 
stop-oock mechanism present in this zone, it would 
not appear to depend upon the mechanioal properties 
of the ocells. There remains the possibility of local 
capillary constriction. Lever has recently described 
nerve andings m the zona glomerulosa’, 

A more detailed report on the vascular and 
morphological findings has eae oe se by one of 
us!, We are grateful to the N Foundation for 
generous support of this work. 

J. D. Lavan 


Department of Anatomy, 
D 


t Løver, J. D. Gin the prem). 

1 Wieendor, L., Aada inat., 14, eo s. (1088). 

* Greep, R. 0., and Deane, H SES 40, 417 (1047). 
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Effect of Molybdenum Deficiency on 
Nitrate Reductase in Cell-free Extracts 
of Neurospora and Aspergillus 


ALTHOUGH numerous investigators have shown 
that molybdenum is important for the utilization of 
‘nitrate nitrogen by fungi and higher plants’4, the 
role of the micronutrient elament in the enzyme 
systems involved has not bean determined. We have 
recently been able to show that the concentrations 
of nitrate reductase in cell-free extracts of motyb- 
denum-deficient Neurospora and Aspergillus are 

markedly decreased to the extent of one-fifth to one- 
thirtieth of that of normal tissue. However, the 
nitrite activity, designated as nitrite reductase’, of 
these extracts was agnificantly moreased in Nouro- 
spora (5297a) and Aspergillus compared to that of 
the controls. 


Neurospora orassa wild 146 (microconidial 
type) and 5207a (macroconidial type) were grown on 
a modified Fries medium contaming nitrate as the 


sole source of nitrogen, and on another in which 
ammoninm nitrate and ammonium tartrate were 
supplied*. Aspergillus niger (M strain) was grown 
on & nitrate medium‘. The removal of molybdenum 
was achieved by the oopper and lead coprecipitation 
methods as previously described’“; molybdenum 
was then added back to some of the media which 
served as the controls. Oell-free extracta and dry- 
weight measurements were obtained by a method 
described elaewhere*. Protein content of the enzyme 
extracts waa determined by the biuret procedure’. 
The activities of the nitrate and nitrite reductases 
were measured by the appearance and disappearance, 
respectively, of nitrite and are expressed in the. same 
units as defined earlier*. At least 80 per cent of these 
oe 
pared to the whole homogenates. 
The accompanying table shows that the 


per cent of that of the controls whether grown on & 
medium containing only nitrate or both nitrate and 
ammonia as the source of nitrogen. Aspergillus 
general response (see table) as 
Neurospora; the molybdenum deficiency obtained 
with was more severe a8 indicated by 
growth, ee eee E ER 
ductase was greater, resulting in values 4—6 per cent 
of that of the controls. On the other hand, the specific 
activity of nitrite reductase in Neurospora (5207a) 
and Aspergillus was considerably increased in cell-free 
extracts of molybdenum-deficient tissues; in some 
instances & 15~fold increase was recorded. Prelimmary 
experiments have indicated that the nitrate reductase 
in Aspergillus has the same in ‘terms 
of its i 
nucleotide and ita activation by flavin adenme 
dinucleotide or flavin mononucleotide as in Neuro- 
spora. The nitrite reductase appears to.be similar 
to that found in Neurospora. 

The addition of molybdenum {10> microgram per 
0-5 ml. reaction mixture) to the molybdenum- 
deficient extracts failed to increase nitrate reductase 
activity. The mixmg of extracta of molybdenum- 
deficient and normal mycelia of Neurospora demon- 
strated the abeence of an inhibitor or activator in 
the tissues in regard to both nitrate and nitrite 
reductase activities. 

It has already been shown that individual deficien- 
cies of iron, zinc and manganese in Neurospora rassa 
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contained the followmg: 0'1 ml. 01 AF pot- 


amim niteni, OOA mi 10+ A potato 0'04 ml. flavin 
moronncleotide ( ), oP ml manae telespoor pale 
nupotiae (8 aad) reaction motura were made up to muL 
with 0-1 pyrophosphate buffer, pH 70. 

‘4 Wo’ 


Mo per 125 ml eurcepors) and 
Baa MD oes 60 a (anger a. = : 
+ In this experiment, 10* agm. Mo only was supplied to the ‘‘— Mo” 


(5297a) resulted in a marked imorease in nitrate 
reductase, while æ nitrogen deficiency caused a 
striking decrease’. We have recently produced a4 
copper deficiency in Neurospora (52974 and 146) by & 
double sulphide precipitation technique at pH 3-7 ™4, 
which resulted in & four-fold merease in 

activity of nitrate reductase as compared with normal 
tissues. Thus only a nitrogen defloiency (which 
presumably affects protem metaboliam) and molyb- 
denum defloiency lower the nitrate reductase. 
Whether molybdenum is a component of the nitrate 
reductase system or whether it exerts ita effect in- 
directly by influencing protein metabolam is not 


known. Experiments now in progress may elucidate 
this point. 

This investigation was supported in part by 
research grantas from the National Institutes of 
Health, United States Public Health Service, and 
the Offloe of Naval Research. 

Note added in proof. Since this communication was 
submitted we have demonstrated that both the 
molybdenum centent and specific activity of nitrate 
reductase increase with purification of the ensyme. 
Moreover, inactivation of the enxyme by dialysis 
against cyanide is ied by & decrease in 
molybdenum content of nitrate reductase. The 
mactivated enzyme is almost fully restored by the 
addition of molybdenum trioxide or sodium molybdate 
as compared to the other micronutrienta. 


D. J. DONALD ` NICHOLAS” 
ALVIN Nason 
Wara D. Mokiaoyr 
MoCollum-Pratt Institute, 
Johns Hopkins University, 
Baltimore dip eer 


* H. F. Johnson Post-Doctoral Fellow, vo from the igri 
oulfural Hearen Connel um of Plant Rutten. Long Ashton 
Rewearch Station, University of sana 
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The Röntgen: Deficlencies in Present-da 
Free-Air Chamber Standards 

Tas röntgen is defined as “that quantity of X- or 
gamma-radiation sach that the associated corpuscular 
emission per 0-Q01298 gm. of air produces, in air, ions 
carrying | e.s.u. of charge of either sign”. An ioniza- 
tion chamber designed for the realization of this unit 
must therefore provide sufficient space around the 
air volume in which the promary ionization occurs 
to permit the corpuscles from it full range, effectively. 
In the parallel-plate type of chamber, this involves 
not only sufficient electrode spacing, but also 
dimensions at right angles, that is, lateral to the 
X-ray beam. It was recognized in the design of the 
typical standards set up more than twenty years 
in Great Britain! and the United States! that ihe 
actual electrode ing need not be so great as 
might at first sight bo thought necessary on theoretical 
grounds. Thus for 200-kV. X-rays, a plate spacin 
approaching 70 om. (with effectively equal la 
dimensions) is theoretically desirable, whereas, in fact, 
the ionization loeses with dimensions considerably leas 
than these may be negligible. Thus 10 om. only was 
he ainber ee) Up 
at the National Physical Laboratory, Teddington, and 
12 om. in that at the U.S. Burean of Standards. 

We have shown in our experiments that, assuming 
the chamber geometry to be adequate im other 
respects, these values of pl mg would lead to 
ionization losses of about 0-5 and 0-1 per oent 
respectively with 200-kV. medium-filtered radiation. 
However, oritical consideration of the lateral 
metry in these two chambers (including electrolytic 
tank studies to elicit the eleotrostatio flald conditions) 
reveals the existence of relatively serious defloiancias. 
Thus the effective lateral dimension of the collecting 


region in the National Physical Laboratory chamber . 


was found to be a little leas than 7 om., largely as a 
result of the Incorporation of and, indeed, 
undesirable lateral guard plates. The corresponding 
dimension in the U.S. National Bureau of Standards 
chamber was estimated to be 8 am. The resulting lateral 
losses in both chambers are hence far more serious, 
and we have concluded that they exceed 2 cent 
m the National Physical Laboratory and 
are almost 1:5 cent in the National Bureau of 
Standards KASE at 200-kV. 

These deductions were made from a series of axperi- 
ments, employing a free-air chamber pair in con- 
Junction with a Kemp-type precision X-ray com- 
paratior, ane of the chambers being housed in a 
preesure-casing 80 that the effective dimensions of 
the electrode assembly oould be varied by alteration 
of the air pressure within the chamber. As a chock 
on our conclusions in the case of the National Physical 
Laboratory chamber, we built an exact geometrical 
replica ,of the latter and made a direct comparison 
of it with our own over a range of X-ray ‘qualities 
(again using the X-ray comparator). The losses 
predicted by the pressure-change experiments and 


Lomes of WLP L. chamber due 


to inaiequate geometry 
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those observed by direct comparison are set out in 
the socompanymg table. i 

Thus the existence of the loagses waa confirmed by 
the direct comparison, which indicated that if eny- 
thing the losses had bean under-eatimated in the 
original series of experiments. 

This investigation is being described in & paper 
before the International Congress of errand at 
Copenhagen during July; an account o experi- 
ments themselves will be published elsewhere in due 


course. 
L. A. W. Kear 
Physios Laboratory, London Hospital, 
London, E.l. May 18. 
1 Kays, G. W. O., and Binks, W., Brit. J. Rad., 6, 530 (1988). 
* Taylor, L. 8., and Binger, G., Radiolegy, 18, 637 (1930). 


"Kemp, L. A. W., Brit. J. Rad., 19, 107 (1045); 19, 233, 901 and 
488 (1046): $4, 211 (1081). 


Alternating-Current Energy Losses In 
Iron Laminations at Magnetic Saturation 


able on the specific iron losses of the materials they 
use for alternating flux densities higher than about 
75 per cent of the saturation value. The usual 
methods of measurement, applied to specimens of 
the material, fail completely at higher fhrx densities 
than this because the power factor becomes very 
small and the magnetizing current very high. The 
former - introduces difficulties when wattmeters are 
used, and the latter when thermal methods are oon- 
a We have successfully used the following 
method. 


A small four-limbed oore of laminations was built 
up, the specimen under test being a single strip near 
the coentre of one limb. This limb was wound with 
a magnetixing coil and was of smaller cross-section 
than the other three. Strips, of the same width as 
the test piece, of a non-ferromagnetio resistance 
material were placed above and below the teat piece 
and from it by small air spaces. A pair of 
thermocouple junctions in opposition were placed, ane 
on the test piece and the other on the adjacent surface 
of a resistance guard strip. This thermocouple circurt 
was connected to a very sensitive and stable photo- 
electric galvanometer amplifier which was only 
as a null detector. In carrying out a teat, the speormen 
Was ixed from a 50 o./8. supply. At the same 
time the guard strips were heated by passing a current 
through them, this being adjusted by trial to give 
the same rate of rise of tamperature. Th 
given flux density Bmax in the specimen and correct 
adjustment of the current in the guard strip, sim- 
ultaneous closing of both circuits would produce no 
defiexion of the galvanometer. Then, from the 
specific heats of the two materials and the electrical 
reaistivity of the guard strip, the iron loss in the 
specimen could be determined. Alternatively, and 
aa & check, a method of direct calibration was also 
used in which the specimen was first heated by the 
iron losses and then, secondly, heated by passing & 
current it also. 

The method has worked well and has a number of 
advantages. The magnetizing current need not be 
applied for e period greater than about four seconds 
for each reading. There is therefore no diffloulty due 





to heating up of the magnetizing coil, which can be 
heavily over-run in order to reach high fhrx-denarties. 
Smoe the basis of the method is that specimen and 
guard strips shall have the same rate of rise of 
tem , there is no differance in temperature 
between them and so no errors due to flow of heat 
from one to the other. 

It is advisable that any results presented should 
correspond to a sinusoidal flux denstty. It seems to 
be ahnost an imental nnpoesibility to maintam 
& sinusoidal flux wave-form at these very high flux 
densities with equipment of reasonable size, although 
Cormack! has described an elaborate system which 
he used up to fairly high flux densities. In the present 
work, no great precautions were taken to secure & 
good. save a ss but form-factora of the induced 
e.m.f. waves were determined and a correction 
applied for the resulting increased calculable eddy- 
current component of the total iron loss. 

Tests have been made on several materials. The 
results for a sample of ordinary dynamo iron, con- 
taining about 0-5 per cent silicon, are of most prao- 
tical interest. These are shown in the graphs. The 

ftux reached was Bmax = 23,750 gauss 
(2-875 webers/m.*") with an applied field Hmx = 
2,500 oersted. The curves shown are: (A), observed 


Iron homes (watta/iqgim.) 
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total iron loss; (B), total iron logs corrected to 
sinusoidal flux density ; ; (QO), hysteresis component of 
total lose, obtained by subtracting the caloulated eddy- 
current component. The curves indicate that the 
hysteresis component reaches & saturation value. If 
this is indeed the case, the iron losses at flux densities 
still greater than the highest figure mentioned above, 

should these be required, are obtainable by adding 
8 calculable eddy-current component to the saturation 
hysteresis loes. 

We wish to acknowledge assistance from the 
Electrical Research Association in the purchase of 
gome of the equipment used, and also that one of 
us (C. G. B.) is receiving & maintenance grant from 
the Department of Scientific and Industrial Research. 

F. BRarLaroRp 
D p C. G. BRansHAW 
epartment of Electrical E 
Umverarty College, London, W.C.1. Tee 12 
i Cormack, Treas. S. Afr. Inx, Mied. Eng., 88, 257 iea 


A Presumed Ascomycete from the 
Upper Carboniferous 


Tas fongus was found during a recent examination 
of a single section cut from a coal ball collected at the 
Moorside Colliery, near Halifax, Yorkshire. The 
section has been in the departmental j 
collection at Glasgow for many years; but it has 
rarely been examined as it does not contain Interesting 
specimens of other plants. 

The material consista of sections of seventeen 
spherical fructifications 275—400 u in diameter with 
aingle central cavities 125-250 in diameter. The 
wal] structure is similar to that of an ascooarp, bemg 
made up of four to sight layers of thick-walled closely 
packed hyphs 5-20 in diameter. In most places 
the hyphæ are out in transverse section and they 
are too closely interwoven to permit detailed study 
of their structure; but in the few areas where they 
run obliquely they oan be seen to be septate and 
branched. There ia no sign of an ostiole. The fruct- 
ifications lie freely, in some cases in contact with 
each other. 

A ring of dark material can be made out in a 
number of the cavities. The details of the structure 
of this rmg cannot be distinguished; but in its 
position and dimensions it closely resembles the layer 
of ascogenous cells around the cavity of the young 
perithecium of some of the Spheriales. Such traces 
of cellular arrangement as can be made out do not 
conflict with this 

After completing the examination of the above 

similar fructifications were disoovered in 
sections of a coal ball taken from the Bouxharmont 
seam at the Werister Colliery, Liége. Prof. Suzanne 
Leclercq courteously made the coal ball available 
for this laboratory, and a series of sections are now 
being p from it. The sections so far examined 
have the rounded shape of the fructifica- 
tions, the nature of the cell walls and the absence of 
an catiole. In some cases a small number of irregularly 
arranged rounded bodies have been seen in the | 
cavities. They are 80-50, in diameter and have 
a slightly thickened wall. 

Definite evidence of asci or ascospores has not 
been found in any section, but great resemblance 
to living ascomycetes is shown by the shape, the 
structure of the wall and the general appearance 
of the contents of the cavity. There have been many 
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reports of castas and impreasions of perrtheorum-like 

structures from Tertiary rocks, but there are no 

previous records of a section of a fungus of this 
from the Pa!moxoic. 

t ia thought that the fructiflcations are of a new 
species of ascomycete, and a detailed account and 
diagnosis will be published elsewhere. 

8. A. HUTOHINBON 
J. WALTON 
Department of Botany, 
University of Glasgow. Feb. 9. 


Secondary Growth in Petioles and the Partial- 
Shoot Theory of the Leaf . 


IsotatrED leaves are able to live independently in 
soil with root systems of their own induced from 
their petioles by the application of synthetio hor- 
mones'. Leaves of Amaranthus gangetious, Linn. var. 
tristts were grown in soil with such root systems 
induced by an aqueous solution of B-indolyl butyric 
acid of the strength of five parts per million. After 
& month the petioles became thiaker and stouter, and 
transverse sections, & photomicrograph of one of 
which is given in Fig. 1, revealed an anomalous type 
of secondary growth peculiar to the stem of the species. 
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Fig. 2 depicts a trans- 
verse section. of a petiole 
of a leaf of the “same 

attached to the 
plant and shows no 
secondary growth. 
Secondary growth is in- 
itiated outside the orig- 
inal vascular bundles by 
accessory cambium 
formed in distinct arcs. 
Small discrete groups 
of secondary xylem are 
cut off inwards and are 
embedded in paren- 
chymatous conjunctive 
tissue whereas phloem 
is poorly developed. No 
interfascicular cambium 
is formed and second- 


bundles by the activation of the rudimentary 
fascicular cambram. 

Secondary growth is also seen in the petioles of 
rooted leaves of Chenopodium album, Linn. and 
Ipomasa batatas, Lamk., and the types are the same 
as seen in their tive stems. It ia known that 
auxin controls ial growth’. In these cases it 
seems that the formation of acoeasory cambium and 
the sotivation of fascicular cambium are due to the 
synthetic hormone, which is also responsible for the 
root formation. 





- The phenomenon, of the production of secondary 
in petioles has @ very important bearing in 


oe ing the morphological nature of the leaves. 
It is seen EBE yie of oaas in the 
petiole is the same as in the stem of è particular 
species and, in our opinion, this fact is one of the 
strongest pieces of evidence in support of the partial 
‘shoot theory of the leaf as elaborated by Arber*. 


B. SAMANTABAT 
T. Bast 
Department of Botany, 
Ravenshaw Oollege, 
Cuttack, India. 


1 Gregory, F. G., and Samantaral, B., J. Zep. Pat., 1, 150 (1050). 
* Snow, R., Hew Phyt., 84, 840 (1985). 
t Arber, à., “The Matural Philosophy of Plant Form’, 70 (1060). 
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Protective Effect of Aged Vaccines on a 
Neurotropic Virus Infection In Mice 


- A NUMBHE of clinical observations have eatabliahed 
that Tecent immunization with diphtheria or whooping 
cough vacemes renders children more susceptible to 
poliomyelitis Infection (see Hill and Knowelden! for 
referenoes). A similar effect has been demonstrated 
in mice infected with the virus of mouse enosphalo- 
myelitis (GDVII strain) in experiments. which are 
being reported fully elsewhere. the course of 


During 
tbe work, however, it was obeerved that the injection 


of vaccines which had been stored for several months 
no longer made the mice more susceptible to virus 
infection, but stead exerted æ protective affect. It is 
felt that these findings, if confirmed, might have an 
important bearing on both olimical and biological 
problems. 

The vaccines used were Diphtheria A.P.7'., pre- 
phe by Burroughs Welloome, and a4 TBAB 

ee ee 
Nott rerovatored 0-3° O. throughout the experi 
ment. Serial tenfold dilutions of a standard sus- 
pension of virus-infected ‘mouse brain (contain 
S O meaac LD 0a o ail) were a oad 
into batches of three- to four-week old mice, 0-03 ml. 
into the calf muscle of each mouse; and from the 
numbers in each batch which succumbed, the 
cent lethal dilation was ewtimated by probit methods 
In the sories, a standard dose contaim- 
ing one part of each vaccine and four parts of 
distilled water was injected into the same leg muscles, 
usually 48 hr. after the injection of virus, and the 
50 per cent lethal dilution again oaloulated. The 
altered susceptibility of the vaccine-treated -serios 
could then be expreased in terms of the ‘mean probit 
difference’? bétween the experimental and the control 
series: 

The first supply of vaccines was obtained and 
tested in February 1951. The diphtheria vaccine 
had been in October 1950, and was marked 
as fit for use until October 1952; the date of manu- 
facture of the pertusis vaccine was not known. 

When first tested, the combined vaccines increased 
approximately tenfold the susceptibility of mice to 
virus given 48 hr. previously. A month later, however, 
treatment with the game batch of vaccines produced 
little or no apparent morease in susceptibility. In 

, the same vaccines were tested again, and 
were now found to decrease nearly tenfold the 
susceptibility of thé mice to virus. This protective 


effect of the vaccine treatment was In & 
further in November, and agam im 
December. The probability of the apparent protective 


` effect observed in these-three experiments ariaing as 
, -& Tesult of chance variation alone is leas than. one 
“in a thousand.. 


ber 1951. The 
batoh as before, while the Diphtheria A.P.T. was 
from a new lot, prepared in October 1951. The freah 
vaccines again increased tibility when first 
tested (though to a lesser extant than the first beteh), 
but by February showed a alight protective effect, 


and when last tested, in March 1952, increased the 


oe of the mioe more than tenfold, with again 
very high degree of statistical signiflcance 
(P < 0-001). 


In the accompanying figure are plotted the mean 
probit differences between the control mice and the 
groupe receiving injections of the combined vacoines 
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Effect of vaccines of different ages upon 
susceptibility to GD VII virus (both injected 
intramuscularty) 


+ 


(a) First batch of vaccines 


$ 40-8 o 0 9 


Age of vaccine in months. 
(b)Second batch of vaccines 


- 


—02 O 


3 
Age of vaooire tn months 


48 hr. after the injection of virus. The initial increase 
in susceptibility, replaced in the course of a few months 
by an imorease in resistance, is apparent for both 
batches of vaccine. Since the effect does not appear 
to be related to the season of the year, one may con- 
clude that the properties of one or both vaccines 
were altering with age. 

No explanation of the protective effect of the agod. 
vaocines is offered at this stage. 

The of this research were met by a grant 
from the Nuffield Foundation for virus work in this 
Department. My thanks are also due to the Medical 
a Cocae! N O and to Dr. 
F. K. Banders for advioo and help. 

ANNE MOLARES 


Department of Zoology and Comparative Anatomy, 
Oxford. Jan. 12. 


aD, i É, and Knowelden, J.) Bru. Med. J., il, 1 (1950). 
*Yinney, D. J., “Probit Analyse’ (Cambridge, 1947). 


Agglutination of Red Cells by Cl. welchili 


Taa ination of sheep red oells by Cl. 
sopticum and the inhibition of the reaction by specifle 
serum has already been described". 

Strains of Ol. welchii types A, B, O and D, 

y’, grown on 5 per cent sheep blood agar 
for 48 hr., were suspended in normal saline solution 
and were treated with formalin to inactivate the 
hemolysin. When two-fold dilutions were added to 
washed sheep red calla, incubated at 87° for an hour, 
and then left overnight at room temperature, & sharp 
end-point in the agglutination of the red oells was 
obtained. Ol. welohes types B and D were more active 
than types A and O (see table). Washed cultures 


No. 4366 July 4, 1953 


NATURE 


39 


Eyrscr OF FORMALIXED CULTURA nis dail oie Rh ESTA 
o Teo lings was prevented, Similar resulta have now been 


Jt 





E E T E ct than 
those from ftuid medium: supernatant fluids from 
broth cultures were almost inert, 

As was the case’ with Ol. septioum, the reaction was 
inhibited by the appropriate immune sere. In order 
to avoid oonfusing non-speciflo agglutination of red 
cella by these sara, a sbeep red oell -+ horse or rabbit 
Immune serum system was used and gave olear-cut 
results. Serial two-fold dilutions of antisera were 
incubated with red ocells for half an hour and were 
then completed with two hsmolytic doses of bacterial 
culture. Both antibacterial and antitoxio sera 
inhibited agghrtination, but the latter were the more 
effective. It was poasible to distinguish type A from 
types B, O and D in this way, but the overlap 
between B, O and D prevented any sharp differentia- 
tion of these groups. 

Treatment of antitoxio and antibacterial sera with 
heavy suspensions of the corresponding organisms 
failed to remove group antibodies. The end-points 
in hemagglutination were also unaffected when the 
antisera were added to red oells, previously treated 
ee een eae 


those 


. welohii cultures is sasociated with the 
bacterial ocell but not with the toxin. As this factor 
is neutralized not only by the rN antibody 
but also, exoept in the case of type A, by other 
antisera, the test can be used in identifying Ol. 
welohu, but not for typing the different strains. 
E. N. DavaaLia 
M. A. Sourys 
of Vetermary Pathology, 
~ University of Liverpool. 
Feb. 16. 
' Defaalle, H. N., and Soltys, A. A. Brit. J. Rap: Paih., 38, 510 (1061). 
* Wikdon, A. J., Beoond Rep. Inst. Antm. Path. Oamb., 583 (1031). 
* Gurtirk, 8., $. Hyy., 138, 573 (1952). 


Control of a Seed-borne Disease by 
Chatomlum cochlioides Pall., under 
Natural Conditions ‘ 


Many workers have reported striking antagonism 
between plant ogens and saprophytes. Most of 
this work has done in pure culture or in soil 
partially or completely sterilized before introduction 
of the test organiams. There are comparatively few 
records of disease control under natural conditions 
by the introduction of an antagonistic organimn. 

The work briefly reported below, based on earlier 
investigations in the Division of Plant Pathology, 
University of Minnesota, is an example of such oon- 
trol. It was then shown that when certain Brazilian 
isolates of Chastomiwn cochlicides Pall. were intro- 
duced into unsterile soil, the severe blight caused 
by Helminthosporium victoria M. and M.on oat seed- 


obtained with a more active strain of O. cochlioides 
using oat seed heavily infested naturally “with 
Fusarium nivale (Fr.) Cea. 

Of several media used to increase inocula of the 
antagonist, oat-straw saturated with a 2 per cent 
giucose solution was most satisfactory. This was 
loosely packed into litre jars, sterilized and incubated 
for three to four weeks at 20° C. aftér inoculation. 
The straw became with the fungus and 
covered with perithecia and was easily incorporated 
into soil in this condition. 

A medium loam taken from plots under continuous 
cultivation was used with no treatment other than 
those given below. Oat seed heavily infested by 
F. mwale was obtained from the No ian Govern- 
ment Seed Testing Laboratory, Volle Norway. 
4-inch pots were two-thirds filled with soul, and 20 
ap Gite’ cat trae indoaaria aprend Orar Gb turce 
on which were placed thirty seeds. These were 
finally covered with about 8 am. of soil. The pots were 
kept in a oool frame at & ac ea of 13-16° C. 

In the following t, typioal of a number, 
the treatments were: (1), (2) and (3) oat-straw cul- 
tures of three strains of O. cochlioides; (4) seed 
treated with an organo-mercurial fungicide ; ; (5) un- 
inoculated oat-straw. Six replicates were used, and 
the resulta obtained after five- weeks are shown in 
the sccompanying table. j 

OOFTROL OF SEEDLING BIGHT OF Oats 


Condition of the plants 
stage 


ae 





The resulta show quite clearly the excellent control 
of disease obtained by strain A of the an ; 
This was as good as, if not alightly better than, that 
obtained by the proprietary seed-dreesing. The 
importance of using suitable strains is demonstrated 
by the failure of strain O to produce any oontrol 
and the intermediate resulta obtained with strain B. 
Results comparable to the above have been obtained 
with strain A using a variety of inoculation methods. 


The mechanism of the control which is obtained ` 


has not yet been determined, although a oertain 
amount of evidence has been accumulated which 
suggests that it is by the production and subsequent 
diffusion into the outer la of the infested seed 
of one or more antibiotic oes. It is interesting 
to note, however, that the fungus is not strikingly 
antagonistic to F'. nivale or other pathogens in pure 
culture. This aspect of the problem is being ın- 
vestigated, as ia also the use of strain A in the control 
of other seed-borne and soil-borne pathogens, and 
together with the above will be reported in greater 


. detail at a later date. 


I wish to thank Dr. R. K. 8. Wood for valuable 
help and oriticiam throughout these investigations. 


M. Tverr 
Botany Department, 
Imperial College of Science and Technology, 
London, 8.W.7. 
Feb. 2. 
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Eperythrozoon parvum, a Filterable Blood 
. Parásite of Swine: 


Invonmurion relative to the filterability of species 
of the genus Hiperythroxoon a has ngot been 
These ae 


usual bacteriological filters would not serve as 
any criterion for altering their vee olassifica- 
tion. 


- Foote et _al.*- reported that the parasites of swine, 


Eperythrosoon suis Splitter and Eperythroroon parvum 
Splitter, were both filterable through 12-Ib. Mandler 
and, possibly finer filters. This observation was made 
in connexion with studies on a condition of swine 
termed by these workers “‘virus anemia”, However, 


A study was made of the filtterability of H. suis 
and Æ. parvum-in swine blood serum. Details of the 
filtration procedures are given in & report of this work’. 
At ‘negative pressured’ not exoeeding 100 mm. of 
mercury, F. was found capable of traversing 
the 8-, 12- and 141b. Mandler candles. was 
also “effected through the medium (N) and fine (W) 
Berkefeld candles, and the Seits HK. The parasite 
was also recovered on double filtration through two 
8-lb. Mandler candles in one instanoe, and two 12-Ib. 
Maandlers in another. Complete retention was obtained 
on double filtration with the Seitz ZA. These filters 


DIFFERENTIATION OF Byeryihrocoon swis AND Eperyhrozeon parma 


"daft 


Patent rise 
eee ee 


mo cai 
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completely retained Serratia marcescens -in sais 
(300 million bacteria per 0.0.) adjusted to the approx- 
bnate pH of swing serum (pH 7-4). i 

In one instanoe H. suis passed the N-Berkefeld, 
but was retained by the Seite BK. In another ex- 


pernnent, passage was effected the 8-lb. 
Mandler, but not the 14-Ib. Mandler, the W-Berkéfeld, 


or the Beits HE. ‘In an additional trial, the parasite 


` traversed the 8 and 14-Ib. Mandlers, but waa retained 
.by the W-Berkefeld and the Seits BE. B. suis was 


not recovered in nine -other filtration ‘experiments 
from serum or serum filtrates of known -oarriers or 
acute experimental cases 

B. parvum was repeatedly. from E. suis 
and established in a pure, uncomplicated infection 
by filtering the serum portion of blood known to 
contain both species. In several experimenta involving 


loadiy negative carriers, Pp eyte ona Were 
oe E the cellular portion of. blood only ; 
the unfiltered serum was not imfectioub: This is 


regarded as additional evidence of the mfectious 
nature of the Eperythroroon structure, sinoe- these 
blood forms possess a distinct affinity for the 
As a result of these studies, additional information 
hes been compiled relative to the differentiation of 
E. swis from E. parvum. This is summarized in the 
accompanying table. 


EABL J. SPLIrraR 
Department of Veterinary Medicine, 


Kansas Agricultural Manhatan, Kant. Station, 


1 Breed, R. B., Murray, N. G. D., Hitoh A. P., ani the Soolety 
OC Amearioan . Sa Manual of Determinative 


Baateriogy” 1111 kim Oo., Gh edik, 1948). 
1 Foote, L 5 Broo o Mend Galan Bi Herth Amer. Vet., 9, 


, Amer. J. Fet. Rss., 13, 200 (1052). 
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Reversal of the Heart-beat in 
f Tunicates | i 


Tum periodic reversal of the heart-beat in Tunicates 


„has bean considered by us? on the basis of the back- 


pressure theory originally P a 


Millar? has concluded from 


Recently, experimenta on 
‘isolated -hearts of Otona intestinalis that the beok- 
- preesure -theory is untenable. 


: Although we failed to observe reversals in isolated 
hearta of Ascidiella aspersa, we stated that we saw 
no reasdh to suppose that they should not occur. We 
would not, however, expect them to be regular, and 

in fact the resulte quoted by Millar give periods 
acne mee its 184 minutes between reversals. 
These reversals ooourred after several hours of one- 
way beating, a fact which is in agreement with the 
baok- theory, and only when the heart is 
very abnormal does the reversal effect became 

"it is important to realize the woope of tlio back 
pressure theory. As we have pointed out}, jt merely 
gives a reason for the stopping of the beat in 4 
particular direction. How the ite beat after- 
wards takes over is not explainable in terms of the 
theory, nor in fact is the mechanism by means 
of which successive bests one way ee until 
reversal. 


f ONE 4 i sap . 
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inherent in the heart”, but admita that periodic 
pressure changes may, of gourke, influence the 
behaviour of the heart in the intact animal.. The 
oe ee R 

the experimental fit to the theoretical. that we 
obtained, as opposed to the wide variations in times 
between reversals in the isolated heart, are very 
strong evidence that back-pressure ig .the controlling 
mechanism in the intact animal to an qverriding 
extent. In other words, there are two stable modes of 
motion of the heart-—abvisceral and’ adviseeral— and. 
beck-preasure is the mechanism causing the limitation 
-f one mode in the intact animal. How the transition: 


to the other mode takes place is no conoern of the ` 


theory. It seems admost certainly to be bound up in 
some way with the capacity of each end of the heart 
to initiate contractiops.- Im an isolated and therefore 
abnormal heart, the beata one way might well be 
expected to fail to dominate the other consistently, 
a ae eee 
have recently repeated Millar’s experiments 
but did not observe reversal in the isolated hearte 
-of four specimens of Otona sntestinalts even after ten 
hours. However, in two specimens, by merely 
touching the a4 end of the heart, reversal 
would be made to take place at will. In one of the 
cases the beat continued in the reversed direction, 
whereas in the other oase the reversal was only 
nemmporary. It is diffoult to know to what extent 
sconclumons can be drawn at all from experiments on 
hearts not mm situ, but this is certainly in favour of 
he idea of two stable modes of action. When 
weversals ocour in thé isolated heart without direct 
mechanical stimulus it could well be due to a variety 
of osuses: local variations in temperature, meta- 


Iboliam, progressive fatigue, weakness of the mech- * 


anism controlling the dominance of one mode, ete. 
It is not, however, valid to conclude that the baok- 
eae theory is untenable. In fact it seems to us 

an “inherent pattern of reversal” can have no 
significance at all unleas it be a regular pattern in 
some way. A mere alternation between the two 
available directions of beat m _ circumstances 
«hich preclude: back-pressure phenomena is in- 
sufficient evidence to disprove a verified. quantitative 
theory of the regularity of reversal in the intact 


We would stress the need not only for a very: 


shorough re-investigation of the peculiar muscle cefls - 


of the Tunicate heart, bub also the need for definite 
svidence as to whether the heart is my ic or 
reurogenio, before any complete theory of teversal 


sphenomens oan be formulated. aa: 


C. A. Haywoop 
H. P. Moon T’ 


University College, Leicester. 
Jan. 6. 


Haywood, O. A., and Moon, H. P~, J. Bap. Biol, 87, 14 (1980). . 


Lahilie, ‘Contributions à l'étude anatamigque et taxonomique des 
Tunselers’’ (Toulouse, 1900). 
Millar, R. H., Weture, 170, 851 (1052). 


In the above communication, Haywood and Moon 
«trees the irregularity of reversal in the isolated hearts 
m my ts, and that the reversal of 
‘hese hearts is due to their ormal condition, or to 
random variations in their environment. It seems 
to me that the fundamental behaviour of these hearts 


which is more likely to be an abnormality. 

However, the most important aspect of the Whole 
question has, I think, been adequately dealt with by 
von Skramlik! in a very important paper which was 
not referred to in Haywood and Moan’s (1950) original 
contribution. Won Skramlik not only followed the 
repeated reversal of isolated hearts of Ctona tntestin- 
alis (after an initial period of one-way beating), 
but also—and this seems very iImportant-—he located 
a controlling centre at each end of the heart, isolated 
each of these two centres, and found that each had 
a rhythmically changmg pattern of beating (see von 
Skramlik, p. 622, Abb. 6), in which seriós of beats 
and short pauses alternated. After each pause the 
isolated controlling oentre restarted beating slowly 
before soquiring ita full rate. This activity of the 
controlling oantres is precisely the basis of the 
“pattern of reversal inherent in the heart” to which I 
referred in my letter to Nature. The heart, there- 
fore, it seems to me, Ppoaseases its own mechanism 
for periodically stoppmg and reversing, however the 
action of this mechaniam is modified by blood pressure 
in the intact animal. 

A number of other points may also be made in 
oonnexion with Haywood and Moon’s (1950) paper. 
They state (p. 15) that “‘A modified form of the back 

reasure theory has been put forward by von Skramlik 
1980) in whioh Teversal is associated with the ` 
periodio contraction of the whole animal, bringing 
about a reduction of the capacity of the blood vessels 
by constriction, thus facilitating a build-up of beck 
and subsequent reversal’. This statement 
da ok give von Skramlik’s view of the activity 
of the ascidian heart, and in the experiments reported 
by him (19380) there was no question of “periodic 
contraction of the whole animal’. The contractions 
in question followed stimulation applied by the 
experimenter. Von Skramlik states that in the 
normal, relaxed state of the animal it is the rhythm- 
ically varying frequency of beating of the two con- 
trolling oentres that is responsible for reversal. 

Enri (1904), in stating that there is merely 
am oscillation of blood to and fro in the vessels, was 
later proved to be wrong by von Skramlik (1929), who 
demonstrated a true circulation. Indeed, it is difficult 
to see what fundamental difference there is in the 
ascidian blood vessels, as opposed to the system of 


"many other animals poeseasing a true airculation, 


which necessitates the application of a theory of 
back-pressure. But this is an aspect that I would 


.not stress as it depends on measurement of the 


capacity of different parts of the blood system, which 
to my know has not been made. 

da reda eee 
oonolųsions can be drawn at all from 

on hearts not in situ’, yet this technique Pon ven 
useful experimental resulta in other animals. Ete. 

lieve that, when isolated hearta, albeit after an interval . 
of one-way ‘beating, behave in easentially the same . 


wey as do hearts in sku, and furthermore when an --. 


adequate functional basis (rhythmic vanation in the 
controlimg oentres) is revealed, the oonclusion is 
justifled that the tunicate heart has ita own inherent 
pattern of reversal. 


Marme Station, 
Keppel Pier, 
Millport. 


1g. vergl. Phynol, 4, 007 (1026). 


R. H. MILLAR 
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ECONOMICS AND HUMAN. 
FACTORS IN NATIONALIZATION 


URING the ‘past two years, the Acton Society 
Trust has published a series of twelve research 
papers dealing with various aspects of the nationalized 
industries of Britain. These objective studies have 
made it clear that the application of nationalization 
to industry has raised problems of an entirely different 
order from thoee raised by the public boards or 
corporations, such as the British Broadcasting 


: Corporation, the Oentral Electricity Board and the 


London Passenger Transport Board, which we knew 
before the Second World War. Same problema, such 
as those of public accountability and control, of size 
or of decentralization, were encountered in the earlier 
experiments in public ownership, and to-day call for 
solutiona differing in degree rather than in kind. 
Others, it is now apparent, are independent of the 
form of ownership, but may be’ more acute under 
public ownership. Moreover, where industry is oon- 
cerned, mistakes in orgdnization, control or operation 
oan have moet calamitous results on the clumate of 
work, as was indicated in a longer study of training 
and promotion m nationalized industry which the 
Acton Society Trust has also issued. 

Althongh the Acton Society Trust has given such 
an admirable lead to objective discussion, the con- 
clusion of this series of research papers does not 
mean an end to ite studies in this field. A further 
report on the effect of nationalization on the managers 
of the working units of nationalized industry is ex- 
pected to be followed by others on the problems of 
making changes in large-scale industry, and on the 


- human effects of size of unit. Further, investigations 


of the Acton Society Trust have been followed by a 
considerable amount of objective discussion of 


-nationalization through the medium of the technical 


prees and m the proceedings of the Select Committee 
of Nationalixed Industries. 

What emerges most -clearly from much of this 
discussion is the unreality of some of the political 
arguments on nationalization. This is largely because 
the purposes of nationalization and the purposes of 
a nationalized industry are by no means necessarily 
the same. The former are political; the latter are 
 goornamic. Industries exist for economic purposes, 


" and the, attachment or not of the label ‘nationalized’ 


does ibt afféct those purposes, though it may change, 


for better” or for svorse, the whole climate of work _ 


in thé” "industry and raise expectations about the 
functioris of the industry and its responsibilrties for 
servicos’ “to ‘the community. 

This has been clear enough throughout the Acton 
Society Trust studies which, for all the importance 
rightly attachéd to the point of view of those engaged 
in the industry and of securing their understanding 
and co-operation, have not made the mistake of 
dealing with the problem as one of theory rather 
than practice. The right organization, it is accepted, 
is the one that leads, within the context of public 
ownership, to the right decisions, not necessarily that 
which best accords with administrative theory. The 


. 
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right method of accountability or control is that 
which encourages initiative and efficiency, rather than 
that which is most convenient for fmancial socount- 
ability ; and the teat of efficiency im a nationalized 
industry is economic, not administrative. 

Now we have a study of the future of nationaliza- 
tion by H. A. Clegg, Fellow of Nuffield College, and 
T. E. Chester, of the Acton Society Trust*. In this 
book, the problem of labour relations m the national- 
ized industries and the bearing of the organisation 
of the industries upon such relations are dismissed 
rather briefly, because one of the authors has dis- 
cussed this theme at length in an earlier book 
(‘Industrial Democracy and Nationalisation’”’. H. A. 
Clegg. Oxférd: Basil Blackwood, 1951). None the 
leas, they write clearly on the confusion of purposes 
which has sometimes frustrated the work of con- 
sultative committees; and the two points which 
they stress, that if an organization is to be tolerable 
the worker must have withm reach sameone who 
has the power to take decisions, and that the selection 
of managers for their ability to handle men m the 
conditions of to-day is of first-order importance, show 
that the authors do not make a fetish of organization. 
They do not imagine that the problems of large-scale 
organization can be spirited away by the device of 
electing managements. Nevertheless, this well-written 
book, with ite clear and admirable argument, tends 
to oversimplify the issues and to over-streas the 
importance of organization. Its concern is essentially 
with the patterns of organization m the nationalized 
industries. It does not suggest that any one pattern 
is necessarity desirable for all the industries that 
have been or may be nationalized ; but it does incline 
to the view that if the most appropriate and efficient 
form of organization from the administrative pomt 
of view is discovered and applied to each industry, 
all will be well. The line of approach is to describe 
objectively the way in which the existing forms of 
organisation came to be developed, whether on 
doctrinaire or on pragmatic grounds. The existing 
structures are dealt with in some detail, and the 
authors then discuas these forms of organization and 
whether they could be improved. The proposals they 
make for re-organization. are based essentially on the 
thesia that if we can determine why the nationalized 
industries have failed to achieve, in a satisfactory 
measure, the purposes for which the change im 
ownership and organization, was made, we need only 
to specify what different organization would be better 
suited to that purpose. 

To suggest that the answers to these questions will 
of themselves settle the future of the nationalized 
industries is a grossa over-simpliflcation and ignores 
some of the mam problems; nor do the authors 
really appear to believe ın this simplification. 
Although they largely ignore the economic purposes 
and aspects of industry, their advocacy of the most 
efficient and appropriate organization for the execu- 
tion of policy shows that they are aware that both 
organization and policy must have regard to what 
is humanly possible. As already noted, in their 


Future of Nationalization. By H. A. and T. B. Chester. 
Pp. +211. (Oxford: Basil Blackwell, 1963.) . Od. net. 
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reference to industrial relations the authors recognize 
the importance of effective contact between workers 
and those who have power to take decisions, and in 
their remarks on the selection of managers they add 
that there is little sense in putting forward a scheme 
for re-organizing nationalised industry unless it 
can be shown that men can be found to make rt 
work. 

This question is dealt with at considerable length 
in the concluding chapter, and besides being one of 
immediate interest to the scientist or technologist, 
the discussion well illustrates one of the central 
propositions on which Mr. Clegg and Mr. Chester 
base their proposals. ‘The only criteria,” they 
write (p. 182), “which we can even try to 
handle are impressions about tbe effect of forms of 
organization on those who work in the nationalixed 
industries, and guesses about the probable effect upon 
them. of changes in organization. We asume that 
there is a connexion between their state of mind and 
‘efficiency’ (measured in terms of quantities, qualities 
and prices), without bemg able to demonstrate the 
existence of the connection.” Thus, they do not 
give an wnqualried answer of ‘yes’ to the questions 
whether rt is not likely that the boards will have 
found and used the best men available, and whether 
they are not developmg schemes of promotion and 
training which will open the highest posta to talent 
wherever in the industry rt is to be found. The 
authors do not discuss same of the obstacles to a 
satisfactory promotion policy which were noted by 
the Acton Society Trust, but they do suggest that 
more could be done to foster and strengthen the 
desirable human qualities of leadership where they 
exist, and that more weight could be given to these 
qualities by selectitn boards. They also comment 
that it would be more sensible to construct an organ- 
ization without national management boards thar 
to hope that some day the supermen needed to rur 
them may be forthoaming. 

Such considerations, among others, lead Mr. Clegg 
and Mr. Chester to advance proposals which woule 
have the advantage that more first-rate men woule 
be available for the posta of operational mandgers 
whose status would be enhanced by -e “‘feduction ir 
the number of their superiors. Thia should’ also make» 
the posta more attractive to first-rate men ; and if thi: 


‘happens, industrial relations ahould benefit hand 


somely. Incidentally, their proposals, which fine 
farther support here in recent management studie. 
by J. F. Scott and R. P. Lynton, would aleo resul 
in leas Javiah demands for talent and genius by the 
nationalized industries, which in itself would assis 
the best use of talent. 

The second proposition on which Mr. Clegg anı 
Mr. Ohester base their proposals is also one favouring 
decentralization and small-scale operation. It i 
impliott in the foregoing argument that some of th- 
existing weaknesses of nationalized industry are du 
to failure to fill many of the posts with men of the 
requisite ability. Even, however, had men of the 
desirable calibre been forthcoming, on Mr. Clegg ant 
Mr. Chester’s second proposition the position woul 
still have been unsatisfactory. . This propoartion i 
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that the type of organization imposed on the m- priate form of organization is discovered and adopted, 
dustries nationalized smoe 1845 is based on the it will still not ensure that the right policies are 
erroneous conclusion that, because some functions of adopted, and rt is above all on the formulation and 
the industries required large-scale organization, all adoption of the right policies that the future of the 
other functions also required o organization. nationalized industries depends. Here is where 
The great merit of the detached and scholarly further inquiry is needed, and how deep and wide 
analysis of nationalization presented in this book is it may have to go is sufficiently illustrated by refer- 
that it demonstrates the fallacy of this view. The ence to the Ridley Report on the national policy 
authors point out that such an arrangement must for the use of fuel and power resources in Britain. 
result im over-centralization, both because once That Report placed the responsibility for the formula- 
central bodies have been given over-all responmibility tion of policy fairly and squarely on the Minister of 
for their mdustries by Parliament, those with Fuel and Power. The Ridley Oommuttee regarded 
grievances against subordinate authorities will pursue the functions of co-ordination and control of policy 
them to the central body or the Minister, and also as the main reason for the existence of a Mimister of 
because the general responsibility of the central bodies Fuel and Power. Failure to ensure that the national- 
leads to a hierarchical organization m which effective ized industries are administered in the national and 
decentralization is impossible. Both from the criteria not in a sectional interest is not a failure of organize- 
of how people can best work together and achieve tion, but a failure of ministerial leadership for which 
the maximum achninistrative efficiency, and fram the successive Governmenta musb accept responsibility. 
practical pomt of view of findmg the managerial Indeed, so far from having formulated a national 
ability, they urge that smaller units for general policy, the present Minister could only say in the 
are desirable. Parliament, they suggest, House of Commons on May 18—nime months after 
should decide what functions can and should be the Ridley Committee reported—that he hoped to 
exercised over an area wider than the individual make a statement soon after the House reassembled 
undertaking, and place responsibility for these from the Whitsuntide and Coronation recess; this 
functions—and for these alone—upon appropriate sufficiently demonstrates that much more is required 
regional and national authorities. In other words, than the discovery and use of means of making 
we are brought back to the second principle that, m national ownership and national planning compatible 
decisions to centralize authority, the onus probands with small-scale operation. Mr. Clegg and Mr. Chester 
should always reat with those urging centralization. point in the right direction ; but something more than 
The book is thus a challenge to constructive thought fresh thinking about the organization of the nation- 
and to further investigations as to the design of alized mdustries is required to secure their efficient 
such appropriate authorities, though some indication working, and the success of what is admitted by 
is given with regard to promismg lme ; the sugges- both political parties to be a large-scale experiment. 
tions at least merit examination and discussion m Mr. Clegg and Mr. Chester may have limited their 
an atmosphere as free from political prejudice as the survey too severely and over-emphasized one aspect 
spirit in which they are advanced. They are not of the problem. The solid merits of their book may 
proposals for denationalization ; indeed, the authors none the lees stimulate the wider thinking and 
believe that nationalization is compatible with small- imauiries that are necessary for ensuring that the 
aoale operation. Nor do they exaggerate the import- appropriate organization, once determined, is en- 
ance of the proposals or the magnitude of their trusted with the right policy to execute. 
probable effecta. They believe that improved organ- 
ization can leasen the likelihood of disputes and 
facildate their handling. 
objective éxamnination of the future of nationalization IN ECOLOGY 
itself, as well as of the organization of the nationalized 
industries. It should equally discourage any over- alle B a a : ; 
eee. ae : -~ By . Dice. Pp. xi+547. (Ann Arbor, Mich. : 
optimistic view that present diffloulties will work ` Ohiversity of Michigan Press; London: Oxford 
themselves out if the industries are lefh alone. It is University Press, 1052:) 45s. net. 
pointed out, for example, that since under directed author wae theb the OEE E TA ee ae 
training schemes potential managers gain practical ig deagriba ths close ETE methods and 
experience under existing managers, there is danger conoepts of one division of biology, that dealing wrth 
that bad practices may be perpetuated, and again natural communities. If the reader gains a better 
that some organizations are eo constructed that good understanding of the importance of ecological com- 
habits are discouraged and bad habits develop with- munities to the world of life, I shall be pleased. It 


out restraint. As in the Acton Society Trust reports, 
it is recognized that decentralization is primarily a 
problem of the adjustment of human relations. 
Parliament, it is suggested, should lay down a clear 
and reasonable set of rules for each nati 


is my earnest hope moreover, that this exposition 


-may stimulate further investigation in this complex 


and as yet Irttle understood feld of biology”. This 
quotation is important because it expresses exactly 
not only the function of the book but also the 
Impression it has made on at least one reader. It 


industry—-a set of rules which would support good algo shows how well the author has succeeded in his 
habits as the Industries grow to strength and maturity. task, for the book may indeed be regarded as one of 
This is reasonable doctrine ; but, even if the appro- the most.complete statements of ecology that has so 


"è 
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far ap d, and one, it ahould be added, written 
with quite exceptional olarity of expreasion. 

Very properly this conmderable book is largely a 
monument to the enormous amount of excellent and 
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this side of his theme with some reluctance, for it is 
here, when he triese to deal faithfully with this 
treacherous subject, that he loses his usual sureness 
of touch. Like many others, he tries as best he can 


untirmg work which has gone to make the modern to maintain the position by depicting biological 
subject of ecology ; but it is written in so balanced ‘adaptation’ as samething far from the general under- 
and judicious & way that it also shows quite olearly standing of that word; but the inconsistencies into 
how much the subject still labours under dissbilities which his quite proper attempt to deal with this matter 
inherent in our usual methods of studying the inter- force him are at once the chief weakness in the book 
relations of living things. We should neither magnify and the clearest comment on the adaptationist point 
nor ignore imperfections, but many will agree that of view. But these imperfections are not of his 
there is, about much ecology, an undefinable lack of making. They are part of the still generally current 
reality which suggests something at fault in our story, and it is the extraordinarily undeniablé way in 
methods of approaching it, and since this is also the whioh Dr. Dioe’s book exposes the real value of such 
conclusion to which readers of Dr. Dice's book are things that makes ıt so important s contribution to the 
‘likely to come, it ia perhaps most useful here to better understanding of ecology. Roxnarp Goop 
‘notice how his presentation helps to throw light upon 
the causes aa well as the symptoms of this malse. 
It would seem that they are bamoally three. 

One is that ecologists have not yet really reached 
the point of regarding the ecologic community 
single coherent unity. This is chiefly due to 


DANA’S “MINERALOGY” . 


that The System of Mineralogy of James Dwight Dana 


specialization which still makes biologists either and Edward Salisbury Dana, Yale University, 
botanists or zoologista ; but tbis is not all, and while 1837-1892 

botanista, secure in the knowledge of the fundamental Seventh edition, entirely rewritten and greatly 
role of their subject, tend to ignore the animal side enlarged, by Charles Palache, the late 

of ecology, the soologists show & not unnatural Berman, and Clifford Frondel. Vol. 2: Halides, 
tendency to try, by a sunilar process, to balance the Nitrates, Borates, Carbonates, Sulfates, Phosphates, 
two, and this almoet inevitably gi a sense of Arsenates, , Molybdates, eto. Pp. xi+ 
unreality to the whole. Plant life and animal 1124. (New York: John Wiley and Sons, Ino.; 
life are neither strictly comparable nor mutually London: Chapman and Hall, Ltd., 1051.) 120s. net. 


P 


_ , contribution. 
+ + ‘::Inextricably involved with this fallacy is the 


inoompatible ; they are the two variable ingredients 
which make up the biological scene. The terrifying 
list of qualifications suggested by the author as the 
necessary equipment of the ecologist 
that this problem may be difficult to solve, but at 
least he mdioates the direction of itas solution. 
Another cause is the difficulty of getting free from 
the anthropooentric point of view. Especially it seams 
difficult to realize, and consistently to maintain the 
realization, that animals and planta m natural com- 
munities may not react upon one another in the 
same fashion and with the same motivation as do 


Dana’s Manual of Mineral 
Sixteenth edition, revised by Prof. Cornelrus 8. 
Hurlbut, Jr. Pp. viiit 530. (New York: John 
Wiley and Song, Inc.; London: Chapman and Hall, 
Lid., 1952.) 48s. net. 

HERE can be few scientific text-books pub- 

lished more than a hundred ago that are 
still ‘alive’, but James Dwight Dana’s classic, “System 
of Mimeralogy’’, which first appeared m New Haven, 
in 1837, is one. It was even then a considerable work 
of 572 pages, but the author would be & proud man 


members of human societies, and that some of the to-day could he see his first book in ita latest form. 


methods which may be of value in the study of human 
economics are not equally apphcable to the study of 
non-human ecology. In this connexion the notably 
attitude of Dr. Dice towards some aspects 

of statistical ecology will win the approval of many. 
The third and deepest reason for dissatisfaction is 
our failure to abandon outmoded biological conoep- 
tions, and this haa two mam aspects, More important, 
because of ita profound significance to the world™in 


It is now more than fifty years since his mortal 
remsaing were laid to rest, but it can truly be said 
that his soul goes marching on. 

The last edition of the “System’’, the sixth, was 
published by his son, Edward 8. Dana, in 1892, and 
this was kept up to date by the issue of three supple- 
menta. In 1915 the decision was made to prepare an 
entirely new edition, and the work was entrusted to 
the late Prof. W. E. Ford, of Yale University. Simcoe 


is what may be called the ‘Nature red in . then many specialists, too numerous to mention, have 


tooth and olaw’ fallacy. One would i ine that the‘ aasisted in preparmg the latest edition ; and financial 


mftnence which such a belief has on human 
affairs in the past half-century would at least raise 
doubta about its validity ; but even more odd is the 
& t oontinuing failure to admit that the very 
existance of a science of ‘natural communities’ belies 
it, for if Nature was indeed as the poet desorbed it, 
ita oondition would be chaotic and in a 

state of disequilibrium. If there were nothing else to 
thank Dr. Dice for, there is the support his book 
gives to the view that Nature is essentially a state 
of beautiful and delicate balance to which each 
and every member makes ita due, but only due, 


vexed 
question of that seemingly immortal phoenix 
‘adaptation’, One suspects that the author views 


a 
+ 


assistance has bean received from funds at the dis- 
posal of the Geological Society of America and 
Harvard Uni ity. A word of praise is also due to 
the publishers, John Wiley and Sons, Ins., of New 
York, who have been aasoviated with the book smoe 
1844, when they published the second edition; they 
have agreed to take no from the sale of the 
book until the grant from the Geological Society has 
been repaid. 

The volume of the new edition appeared m 
1944, and dealt with the elements, sulphides, sulpho- 
salta and oxides. Vol. 2, the volume at present under 
notice, is dated 1951 and includes halides, nitrates, 
borates, carbonates, sulphates, phosphates, arsenates, 
eto. The silicates will be described in & third volume, 
yet to appear. 
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In Vol. 2, not only has the text been enlarged and 
the presentation modernized, but also every detail 
has been thoroughly revised in the light of the great 
amount of research into the mineralogical and 
crystallographic sciences carried out since the last 
edition . This wa book which needs no 
reco tion to mineralogiste, and is lkely to 
romam & standard work of reference for many years. 

Dana's smaller "Manual of Mineralogy”, intended 
for students, amateur collectors and mining geologista, 
has had an almost equally long and distinguished 
career, the first edition having appeared in 1848. The 
main changes in the latest edition are the inclusion 
of some introductory matter of a general character 
and the addition of a separate section on crystal 
chemistry. 


FOOD SUPPLY AND 
CONSUMPTION IN GREAT BRITAIN 


Britaln’s Food Supplies 
By Dr. K. G. Fenelon. Pp. ix+3212. (London: 
Methuen and Co., Ltd., 1952.) 15s. net. 


N three counts at least this is a useful and timely 
book. Since he was, for æ while, director of 
statistics and intelligence at the Ministry of Food, 
Dr. K. G. Fenelon is well fitted to select the contents 
of the twenty-seven pages of tables, with which it 
closes ; they are conveniently arranged for reference. 
The story of British war-time and post-war food 
problema, which consumes about half hia space, is as 
concise and readable & description as one could find ; 
it ia the kind of thing that should be compulsory 
reading for all students of dietetics and catering. But 
flowing through the book (I am not sure how far Dr. 
Fenelon is aware of it) runs @ strain of dramatic 
irony, a8 Britain’s food position is traced from its 
eghteenth-century days of virtual self-sufficiency to 
the chronic crisis in which it is now involved. 

Oarefully studied with this in view, the work is a 
salutary one. The text is announced in the opening 
sentences: ‘Mogt countries produce the bulk of their 
own food. Only a very few import more than a third 
of their total food supply and among these Britain is 
outstanding as by far the largest buyer, taking before 
the Second World War no lees than 40 per oent of 
the world’s total trade in food and snimal feeding 
stuffs”. On the last the narrative concludes 
with a quotation from Smith; if Britain, says 
Smith, cannot achieve an all-round increase in pro- 
ductivity, then she will have to “endeavour to 
accommodate her future views and designs to the 
real mediocrity of her circumstances’’. 

The interval between these sentences is filed with 
illustrative facta and figures. For more than fifty 
pages Dr. Fenelon reveals the slowly mereasing 
dependence of Britain upon world food markets ; 
incidentally, he shows the co ing dependence 
of world food markets upon the British consumer. 
Thus, for example, “Britain was [before the Second 
World War] far and away the ean world buyer of 
meat and bacon, taking something hke three-quarters 
of the world’s export trade of some 2 million tons 
annually” (p. 50); or again, “Britain imported about 
four-fifths of the world’s exports of butter and about 
half of those of cheese sad eggs” (p. 51). But later 
comes the irony of shrinking supplies, and the 
diversion of products. What of Australia? ‘Before 
the war, 70 per cent of the wheat crop was exported, 
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whereas in 1947-48 only 43 per cent went abroad. 
Australia’s contribution to world food supplies will 
be a considerable factor during the next decade or 
so, but beyond that period it appears doubtful 
if there will be any large exportable surplus. During 


the last twenty years population haa risen by over 
24 millions. .. ir (p. 142). And South Africa? 
‘Meat was exported before the war from the Union 


and Southern Rhodesia, but Union meat exporta 
have now ceased, and those from Rhodesia are likely 
to disappear before long. The chief reason is increased 
consumption, per person and this is also the case with 
sugar and wheat. The Union now needs to D 
40 per cent of its wheat and flour roquiremente . 

(p. 144). 

There are brief but useful chapters on the various 
international schemes and agencies for controlling or 
raising food production; and these, together with 
the survey of world food supplies and consumption- 
levels, serve to set the Britiah position in ita global 
oontext. The bibliography and the index are satis- 
factory. F. Le Gros CLARK 


OUTLINE OF RADIO ASTRONOMY 


Radio Astronomy 

By Prof. Bernard Lovell and Dr. J. A. Clogg. 
(Frontiers of Science Series.) Pp. 238+8 plates. 
(London: Chapman and Hall, Ltd., 1952.) 16s. net. 


AJOR advanoes in scienos often come about 

when a techni developed for one type of 
investigation w applied to another. Radio astronomy 
is an excellent example of thie. During the past 
seven years the use of radio methods has revealed 
the of hitherto meteor streams 
and has enabled the velocities of meteors to be 
measured ; it has added considerably to our know- 
ledge of the solar corona both under quiet and 
disturbed oonditions; and it has revealed the exist- 
ence of numerous ‘radio stars’ which emit strongly 
in the radio-frequency portion of the spectrum. 

“Radio Astronomy”, by A. C. B. Lovell and J. A. 
Clegg, gives an admirable and concise account of this 
new work. The book is in the series ‘Frontiers of 
Science" edited by Prof. Lovell and admirably fulfils 
what is stated to be the aim of that series: ‘“‘the 
filling of a gap in Scientific publications between the 
very elementary expositions and the specialist text 
books’. By a remarkable feat of compreasion the 
authors have succeeded in presenting, in successive 
thirds of this amall book: the easential ideas of 
& most 
readable and instructive acoount of what has been 
achieved in the study of meteors by radio methods ; 
and & summarising account of the results achieved! in 
the study of radio waves emitted by the sun and 
other bodies outside the earth. Anyone with a 
knowledge of physica to the standard of ‘university 
entrance’ will find the book most instructive and 
readable, and it will be especially useful to those 
working in other branches of physics and to anyone 
starting research in radio astronomy. 

In a book on radio astronomy it is perhaps s little 
surprising to find so large a proportion devoted to 
the radio detection of meteors. This part, which 
deals with a fleld of knowledge in which the authors _ 
are themselves leaders, is most illumimating and 
stimulating. and is the beat part of the book. The 
part on redio emission from extra-terrestrial bodies 
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(what ig usually gallei adie astronomy) is, by oom- 
parison, leas impreasive. It naturally takes the form 
more of & catalogue of the work of others, without 
much attempt at oriticiam, but it is an excellent and 
readable catalogue. 

The clear and precise introductory chapters on 
positional astronomy and on radar technique and 
serials could well be read by an one interested in 
these subjects, quite apart from hes application to 
radio astronomy. I feel that it is unfortunate that 
_ the excellent chapter on radar methoda is marred 

by the quoting of particular unite after algebraio 
expressions which are correct in all system of unite. 
Although I know that this failing is oammon to those 
who use m.k.s. systems, I nevertheleas consider it is 
wrong in prmoiple and wish to make my protest 
against it. J. A. RavroLirra 
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SOIL PHYSICS IN AGRONOMY 


Soll Physical Conditions and Plant Growth 
Compiled by the Jomt Committee on Soil Tilth, 
American Society of Agronomy, pa ae Society of 
Agricultural Engineers. Byron T. Shaw, Editor. 
(Agronomy, œ Series of Monographs, Vol. 2.) Pp. 
xv-+401. (New York: Academio Press, Ino., 1952.) 
8.50 dollars. 


R want of a better definition, agronomy can be 
regarded as agricultural technology in which the 
emphasis in research is on ‘How ?” rather than on 
?”. This monograph, written by ten authors 

and dealing with five aspects of the interrelation of 
soil conditions and plant growth, conforms easily to 
such a definition, for, it presents detailed surveys of 
existing knowledge supplemented by extengive lists 
of references ‘that enhanoe the value of the book. 
The sections differ in length and quality. The first, 
on the goil as a physical system (forty-two pages), 
gives & background for those who need it; the 


complete ignorance of the 
admireble survey of soil water (a hundred and eighty 
pages), which, though based mainly on American 
experience, remains aware that there are water 
problems elsewhere in the world and that much 
useful work has been done toward solving them. 
The section on soil aeration (fifty pages) satisfles an 
important need for a dispassionate survey of an 
aspect of soil physics that, is usually diaoussed im 
somewhat mystical termas ; and the long final chapter 
on soil temperature {a hundred and seventy-aight 
pages) very reasonably brings in discussions of the 


effect of air temperature too. Many Ege 
‘problem are considered ; but, whereas 

th chap on soil watar i ea of tho ip 

anoe of water in plant o this 


chapter is probably a result af the « oase A which 
soil temperature can be measured. 

There is muoh to oriticize in the book, but nearly 
all such oriticiam is of the primary authors and not 
of the compilers; and this is the cause of a slight 
feeling of disappointment. Though the 
touch doeg here and there, it ia too i t, 
possibly because the compilers have had behind them 
& panel of twenty-five experta who reviewed the 
manuscript and offered comments on all or parta of 
it. ee ee ee 
among these compilers another book may grow, & 

; a 
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more single-minded book based on ideas rather than 
on facta, with a title “Soil Conditions in the Physica 
of Plant Growth”. 

Printing and binding are good, but the price is 
high. A oopy—or copies, for it will be well used— 
should be in the library of every institution that 
encourages research or DRE in agricultural 
science. . L. PENMAN 


TABLES OF PERCENTAGE 
COMPOSITION OF ORGANIC 
COMPOUNDS 


Prozenttabellen organischer Verbindungen (Tables 
of Percentage Composition of Organic Com- 
pounds) 

C—H—0O, C—H-—-N, O—H-—-O—-N, C--H ; O-—-H-—8, 

O-H—0—8, O—H—N—8, C--H—O-—N—8. By 

Dr, H. . xxii+ 637. (Basel: Verlag Birk- 

häuser, 1951.) francs, 

ancillary services provided by the micro- 

analyst, the spectroscopist (ultra-violet and 
infra-red) and the X-ray crystallographer have made 
the life of the modern organic chemist seem feather- 

bedded comparison with that of his older ool- 

leagues. . H. Gysel’s tables supply a further aid 

whioh, although not of the same quality as the 
services mentioned, will effect a considerable saving 


the book consists entirely of tables. The peroen 
composition to 0:001 per cent has been calculated for. 
about seventy thousand formulw. The figuree have 
been rounded off to two decimal places, and the 
molecular weights are also given. At a rough estimate 
the represent upwards of a quarter of a 
million oalculations. It is easy to accept the state- 
ment that ‘‘this book involved a considerable amount 
of work", 

The tebles relate to CH compounds up to Og, 
CHO to Cy, CHN com sto Ois and 
CHON oompounds to Os. It is not easy to follow 
the logic of the decision to melude C,,-0O,, caom- 
pounds “‘only insofar as they have already appeared 
in the literature’. The chemist who uses these 
tables will often" be more interested in compounds 
which have not been described previously. For the 
pomspourida inakuded ih the tabled Gb A posible te 
determine, inspection, the percentages of the 
elements, in oxygen. To assist in the ocal- 
culation of the composition of com ds con 
other elementa (except sulphur, which can be dealt 
with from the simple relationship of its atomic weight 
to that of oxygen) supplementary tables give 
multiples of the atomio weights of common elements 
and of the weights of simple atomic groups. There 
are also tables of the specific gravity of nitrogen at 
scale peer pal eal T and preasures, and of the 


gigs een eg een eee ee 
detect paio OE al DATE a pe E 
the various stages of drafting and typing pepers, an 
some errors have been found even in composition 
figures published in the chernical journals. Whether 
the tables are ‘“‘almost free from errors” as claimed 
can only be determined by. much more prolonged 
use. It is unfortunate that the price of the 
tables will restrict their availability. J. W. Goox 
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Literature for an“Age of Sclence 
By Prof. Hyman Levy and Helen Spalding. 
x+250. (London: Methuen and Oo., Ltd., 
15s. net. 
HIS book is a joint venture by two people whose 
disciplines lie respectively in the flelds of science 
and literature. At the outset, it oan be said that 
their work is both timely and important. It extends 
into & larger sphere, and away from the detailed 
mechanism of ariticiam—the rational treatment of 
literature such aa was suggested by I. Richards in 
his “‘Prmetples of Oritiociam”’. 

Prof. H. Levy and Helen Spaldmg attem t to see 
literature as a feature of social life and to judge its 
importance and its potentialities within this life. 
The functions of poetry, drama and the novel are 
reviewed in relation to modern sociological ideas. 
Science and the arts are aspects of ane venture ; they 
should be complementary and mutually supporting. 
But et present we are far from realizing this ideal : 
& solentist or & technologist can express the quality 
of truth in his work and oan thrive, whereas a writer 
who expreases an important but unpalatable truth 
cannot expect encouragement. Truth in science oan 
be commercially useful, but truth in literature cannot 
always be. Commerce is not concerned with the 
whole of truth, and yet human beings are. Science, 
with the material rewards and the intellectual sebis- 
factions heavily weighted in its favour, tends to 
attract to itself the intellectual vitality of gosiety to 
the relative »mpoverishment of the arte. 

There are few indusoementa to help -equalixe the 
flow of oreative energy in all directions, for the 
pressures. that are responsible for the actual dis- 
tribution of this energy are in no way consciously 
controlled or directed but are left to the random play 
of social forces only dimly apprehended. Even the 
academic rewards given for creative work in science 
are not given for creative work in literature, though 
the desiccated dissection (not even worthy of i 
of & minor poet, may bring ita producer a Ph.D. 

Nevertheless, this near-Marxist view of literature 
presented by the authors will be considered partial, 
by most readers. Tt is notoriously 
, ib knows 
nothing of ultimate-values and it tends to be ua- 


imaginative, arid and ee A 


Pp. 
1952.) 


Practical Organic Chemistry 
By Dr.- ioak George Mann and Dr. Bernard 
Charles Saunders: Third edition. Pp. xv+466. 


(London, New York and Toronto: Longmans, Green 
and Oo., Ltd., 1952.) 18s. net. 


| ag ares Recta oy manual, the 
authors have mads a tho revision of the 
text, based on sixteen years of experience of ite use 
in the laboratory, and have somewhat raised the 
general standard by an increase in the range af the 
Pe ee ee ee 
identifications, greater emphasis now being 
placed on the preparation of derivatives. 
A new short section, which should prove particularly 
useful ‘in view -of the increased cost of chamicals, 
describes the -uso of apparatus for small-scale 
manipulations. The macro methods of estimation of 
carbon, hydrogen and nitrogen have at last dis- 
appeared, and have been replaced by a section on 

gemi-mioro methods of 
Descriptions of methods of manipulation and 
Sirections throughout are extremely 
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clear and precise, and the theofptioal notes preceding 
each experiment should enablé*the student to under- 

stand the principles involved. The scope of 
the book is perhaps still too limited to justify the 
authors’ olaim that it should now oster fully for the 
needs of studenta working for honours degrees ; it 
certainly meets admirably the requiremanta of pass- 

degree studenta, and the price, although about double 
that of the second edition, is still very moderate by 
courrent standards. O. BUOHANAN 


Hobhouse Memorial Lectures, 1941-50 
Pp. viit268. (London: Oxford University Presa, 
1052.) 17s. 6d. net. 
HIS collection of lectures by ed social 
scientists and philosophers shows that, though 

Hobhouse’s system of thought and belief has been 
severely shaken in the troubled years that have 
succeeded his death, efforts are still being made to 
follow many of the limes he laid down. O. P. Scott, 
an intimate colleague and friend, wrote that “his 
deepest instinctive belief and hope were in human 
progress’’, and that his life and work represented ‘an 
imposing expreasion of intellectual power allied to an 
almost childlike friendliness’, All these thmgs have 
since coms under oriticiam, and it will be reassurmg 
to many to find evidence in the Memorial Lectures 
that the kinds of intellectual courage and optimism 
for which Hobhouse is remembered are not yet 

The most i of the leeturea, which shows 
the deepest EM of Hobhouse’s work, and makes 
an attempt to translate his ideas into the mould of 

resent-day thinking, is by Prof. H. L. Beales, who 
defends the constructive liberaliam with which 
Hobhouse was associated from the attacks of critics 
of ‘planning’. Hobhouse himself would also have 
been greatly interested by Dr. O. E. Raven's re- 
examination of the relationships between religion 
and science, which, as he points out, was very 
relevant to Hobhouse’s central interesta and is of 
supreme importance at the present tims. Many 
isuse which would have excited Hobhouse’s mind 
are, moreover, touched on by Prof. Gordon Childe in 
his lecture on “Social Worlds of Knowledge”. 


Beautifylng India 
By M. 8. Randhawa. 
(Delhi and Bombay : 
1950.) 15 rupees; 28s. 
HIS is virtually a miscellany on art, soienoe and 
æsthetios in which the author is concerned with 
the problem of beauti his native land—this to 
coincide with what he and believes to be the 
inception of a period of prosperity. While one may 
not agree with all the author’s views and opinions, 
one cannot fail to appreciate his enthusiasm, lusid 
a A EA 
other tropical regions, India needs bee 
In the author’s view, this will only come about by & 
general awakening of interest and a conscious effort 
to bring to bear the right kind of action—that is, a 
conscious planning of the flora and fauna with the 
ieee pleasing pattern of colour through- 
the land. Bio-ssthetio planning is essentially 
ee ie and, in ita application to the Indian 
soene, would take the form of a widespread planting 
of ornamental fi 


Pp. xviii+ 224+ 28 plates. 
Réjkamal Publications, Ltd., 


and appro owering 
trees. On this subject, the author has brought 
together muoh information which may well 


have a wider application to tropical regions in general. 


K a 
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SCURVY IN RETROSPECT "2 


By Dr. LESLIE J. HARRIS 


Dunn Nutritional Laboratory, Cambridge 


WO hundred 5 ago, in 1753 at oe 

was published Lind’s ‘“Treatise on 
to give it ite full title: “A Treatise of the Sourvy, 
m Three Parts, Con an Inquiry into the 
Nature, Causes and Cure of that Disease, together 
with a Critical and Chronological View of what has 
been Published on the Subject”. This is almost the 
first book ‘to deal exclusively with what we should 
now call a vitamm-deficiency disease. But it is not 
quite the first, because in 1650 Gliason of Cambridge 
had published his famous work on ‘Rickets” ; and 
five years earlier still Whistler from Oxford had 
brought out, in Leyden, as his M.D. thesis, the less 
well known but important ‘De morbo 
Anglorum quem patrio idiomate indigens vocant, 
The Rickets’’. 

To mark the bicentenary of Lind’s noted book, 
and imbued no doubt with a due sense of civic pride, 
Dre. C. P. Stewart and A. P, Meiklejohn, of the 
University of Edinburgh, recently organized a serios 
of celebrations m that city. These included: a 
soientific conference on vitamin C, held under the 
auspices of the Nutrition Society of Great Britain 


and attended by leading experte from other parts of. 


the world; an honorary degree ceremony, together 
with other academic and social occasions; and the 
re-issue of Lind’s ‘Treatise’, camplete with new 
explanatory notes. 

Dr. O. P. Stewart and Dr. D. Guthrie, who have 
been responsible for the editing of this reprint of 
Lind’s first edition, have done their work admirably. 
In this vohmme*, im addition to the careful re-iasue 
of the ‘Treatise’ in modern phy, there are 
included also contributions by O. P. Stewart (a 
description of ‘The Third Edition of the Treatise”), 
8 n Vioe-Admiral Sir Sheldon F. Dudley (‘The 
Lind Tradition in the Royal Naval Medical Service’’), 
D. Guthrie and A. P. Meiklejohn (“James Lind and 
Some of His Contemporaries’), C. P. Stewart 
_(‘Scurvy in the Nineteenth Oentury and After”), 
E. L. Hirst (“The Chemistry of Vitamm 0'')}, and 
A. P. Meiklejohn, O. P. Stewart and R. Paasmore 
("The Rôle of Ascorbic Acid in the Human Body”). 
Every worker on vitamins, and every medical 
historian, can now be proud to possess, on hia own 
bookshelf, a copy of the famous Lind ‘Treatise’’. 

It ia sometimes said that Lind -was the first to 
discover how scurvy could be cured or prevented, 
namely, by the use of orange or lamon juice. This is 
a slight, if pardonable, exaggeration. Others before 
Lind hed, in fact, recorded how scurvy might be 
controlled by the consumption of such ‘antiscorbutice’ 
as & decoction of spruce pine needles (Jacques Cartier, 
1585), or by oranges and lemons (Sir Richard Hawkins, 
1598). Most notably, m 1601, Sir James Lancaster 
had introduced into the shipa of the Hast India 
Company the regular use of oranges and lemons as 
& sure preventive of this dreaded scourge of mariners. 
Then, during the seventeenth and eighteenth oen- 
turies, many others repeatedly confirmed the fact 
that fresh fruita and vegetables were effective in 


* ‘Lind’s Treatise . A Bloentenary Volume containing à 

., Topiint of the first “A Treaties of “the by James 
. be hoes with Additional Kotes. Halted by Dr. O. P. and 
Dr. Gu (Hdinburgh: At the 


Pp. xi+440-+4 plates. 
Untversixy Prem, 1058.) 45s. net. 


curing or preventing seurvy (for example, Woodall, 
1639, Kramer, 17389). 

But, as with so many scientiflo discoveries, what 
had been discovered was later to be forgotten and 
had to be rediscovered. Knowledge generally grows 
little by little, by developing what is already known 
rather than by some spectacular, unpredicted leap 
into the unknown. Just aa no one individual can 
claim to have been the first to discover the existence 
of vitamins or to ize the nature of the vitamin- 
deficiency diseases, so the knowledge of how to prevent 
scurvy empirically by means of fresh frurta or veget- 
ables, or other freah foods, emerged little by little. 

Perhaps the juster claim to make on Lind’s behalf 
is that he was the first, or one of the first, to carry 
out an accurately controlled clinical test, to prove con- 
clusively how scurvy could be cured. To say that is 
not to belittle Lind’s fame, but perhaps to enhance it. 

Lind’s own account of his test has been more than 
once quoted before, but bears repetition : 

“On the 20th May, 1747, I took twelve patiente in the 
scurvy, on board the & Salisbury at sea. Their cases were 
as similar as I could have them. . . . Two of these were 
ordered each a quart of oyder aday. Two others took 
twenty-five gutts of slizw votiriol three times a-day. . 

Two others took two spoonfuls of vinegar three times 
ee . Two of the worst 
bri a course of sea-water. 


š . Two 
Silas Hl cea tater eee and one lemon given them 
day. ... The two remaining patients, took the 


overy 
bigness of a nutmeg three times a-day, of an electuary 
E r gas E 

co was, that the most sudden and 
aisle go E were aa Eae the ue A tha 
oranges and lemons; one of those who bad taken them, 
being at the end of six days fit for duty. . . The other 
was the best recovered of any in his condition ; and being 
now deemed protty well, was appointed mume to tho rest 
0 ck 


Elaewhere, he writes : 


“Some persons cannot be brought to believe that a 
disease so fatal and dreadful can be prevented or cured 
a ota yom coca They would have rhore faith in 


somo elaborate ee ee ee 
antiscorbutic golden elixir or tbe like. . Facts aro 
sufficient to convince the unprejudiced. “It is no easy 
matter to root out old prejudices or overturn opmions 
which have acquired an establishment by time, custom 
and great authorities,” 


In Lind’s own day it waa rightly said that scurvy 
had done more to reduce the fighting strength of the 
Royal Navy than enemy action and shipwreck com- 
bined. Lind himself, venerated as the ‘father of 
nautical medicine’, waa the medical director of the 
Naval at Haslar, near Portamouth, during 
1758-83. is was, and still is, the largest hospital 
ever built. In his time, one-quarter of all the patients 
in it were from scurvy. 

The havoc which had been wrought by the disease 
among Davigators is apparent from records going 
beck to the and sixteenth centuries. For 
example, when in 1498 Vasco da Gama had sailed 
around the Cape of Good Hope, a hundred of his 
men had perished from , out of a crew of 6 
hundred and sixty. In 1598, Admiral Sir Richard 
Hawkins mentioned that ten thousand seamen had 
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died fram scurvy within his own personal experience. 
Oc one Seseeien a Spanish galloca Had’ bonn found 
adrift at sea, ita entire crew dead fram scurvy. 

But for centuries scurvy was of common occurrence 
not only among seafarers and explorers and armies 
in the fleld but also among civilian populations in 
most regions of Northern Europe. ‘The reason for 
this was that throughout the dark months of winter 
vegetables and fruits were unobtainable. The prin- 
cipal factors which led ultimately to the decline of 
scurvy were the introduction of the potato mto 
Europe, and the development of modern methods -of 
transport-——and, in more recent times, to the growth 
of exact, scientiflo knowledge about the existance of, 
and the ies of, the anti-scurvy vitamin. 

After ’a time the puzzle of scurvy was to be 
unraveled in gradual stages, both on the practical 
and on the theoretical aide. In 1772, Oaptain Oook’s 
voyage around the world owed ita success to the 
measures taken by the Admiralty to protect the 

from scurvy. Oaeptain Cook himself was 
awarded the Oopley Medal of the Royal Society m 
1776 for his account of how the disorder had been 
prevented on board his ship. In 1804, at the instiga- 
tion of Sir Gilbert Blane, regulations were introduced 
into the British Navy enforcing the consumption of 
daily rations of lemon juice. In , the 
incidence of at the Haslar Naval H 
from 1,457 cases in 1780 to vanishing point 

Later, the unwarranted substitution of 
lime Juice (unhappily inactive) for the fresh lemon 
juice (a potent antiscorbutic) was to lead to mis- 

and misfortunes. The disaster which 
befell Captain Scott's expedition to the South Pole 
in 1912 oan be attributed largely to a failure to 
supply active antiscorbutic articles of food. 

Then again, during the First World War, outbreaks 
of sourvy still occurred in Britain: fifty cases were 
reported at a poor-law infirmary in Glaagow, eighty- 
two cares in & prison camp in another of Sootland, 
and eixteen cases at an infirmary in Newcastle. The 
cause was considered to be a national shortage of 
potatoes ; but a failure to apply existing knowledge 
might aa justly be blamed. 

pe ee ee ee 
infantile still rife among bottle-fed babi 
as a result of wide use of sterilized or boiled milk, 


or of farinacecus milk substitutes, in place of fresh 
milk. The modern infant welfare movement, with its 


1806. 


of scurvy was ound to be present, post mortem, in 
$1 per oent of those babies examined, between the 
fifth and eleventh month of age, who had been fed 
on cows’ milk alone. 

Scientific, as distinct from empirical, knowledge 
about scurvy starta from 1907. In that year— 
following the earlier recognition that beriberi could 
be produced experimentally in birds, and was 4 
disease of deflciency—Holst and Frilich, in Oslo, 
Shige targa scurvy in guinee pigs, 


experimental scurvy 
and they were quick to recognize it as another 
disease. 


Writing in 1906, Hopkins had already referred to 
scurvy as & disease of which “for long years we 
have had knowledge of a dietetic factor’, and he 
rightly added that the error in the diet was “still 
obecure’’ but “‘oertainly of the kind which comprises 
the minimal qualitative factors”. (And one recalls 


d 
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here, too, that as long previously as 1840 another 
far-sighted writer, G. Budd, had predicted. that 
scurvy was due to the “Jack of an essential element 
which it is hardly too sanguine to state will be dis- 
ead ee. 
physiologista in a not too distant future 1912, 
Funk was eblo to postulate the existance a a dis- 


four separate disorders, namely, scurvy, 
rickets and pellagra, as being “vitamine” deficiency 
diseases. In 1920, J. O. Drummond introduced the 
current alphabetical nomenclature, the letter ‘‘O”’ being 
reserved for the then unidentifled anti-scurvy factor. 

The earliest attempts to isolate vitamin C, by 
Zilva and by others, were rendered difficult by its 
instability and its power to undergo reversible 
oxidation. However, m 1928, the Hungarian bio- 
chemist, sansa, laters working in Oembridge, 
isolated fram the cortex, as well as from 
oranges and cebbage, a silver-reducing substance, 
first to be known as hexuronic acid. The suggestion 
was made by Harris in Cambridge, and by Tillmans 
and Hirsch m Germany, that this substance might 
m fact, be identical with vitamin O. In 1932, when 
Waugh and King m the United States had at length 
succeeded in isolating an undoubted specimen of 
pure, alline vitamin O, they reported that ıt 


waa, in fact, an unfailmg and quantitative correlation 
between the presence of haxuronic acid and anti- 
scorbutic potency. Doubts were finally set at rest 
when the chemical structure was worked out, and 
the synthetic product was found to have identioal 
activity with the substance isolated from natural 
sources. The vitamin waa then renamed ascorbic acid. 
Later advances have included, for example, the 
development of chemical methods for the estimation 
of vitamim C; and techniques have been devised for 
the assessment of vitamin O status in human subjects. 
Another point of interest is the recognition of the 
fact that the for the vitamm are 
increased in infection. Among animal species, 
primates and guinea pigs are uni in needing 
vitamin O in their diet; all other anmmals, so far as 
is known, synthesize it in their bodies, the precursor 
& ntly being glucose. 
the Second World War, the accumulated 
scientific knowledge on vitamin O which had so 
recently been won could be put to good sarvioe, 
Government action was taken to ensure an adequa 
supply of concentrated orange juice, or of blask- 
currant juice, or synthetic ascarbic acid, for mothers 
and young children; enco t was given to 
the cultivation by householdera of fresh fruit and 
vegetables on ‘allotments’; housewives were advised 
what measures should be taken to minimize loases on 
Se: ede aed were worked out for 
ydrated vegetables, to be used, 
for example, in the desert campaign, which still 
vitamin O. No outbreaks of scurvy 
were geen during the Second World War, in contrast 
with the canditions referred to above in the Firat 
World War, when outbreaks had occurred among 
the civilians in all the belligerent countries (inchuding 
Great Britain and the United States), as well as 
among the armed forces at the various fronta, the 
total number of cases running into many thousands, 
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Little is yet known about the detailed physiology 
of vilamin © action, except that it is needed for the 
elaboration of the intercellular cementing substance, 
-colagen, or, in a more general way, for the functional 
activity of the formative cells in general. Cheamucally, 
the vitamin is concerned in the conversion in the 
animal organism of folic acid (pteroylgtutamio acid) 
mto folinic acid, and in the metaboliam of 
Vitamin O itself bas intense reducing activity, but it 
bas not yet been shown that its characteristic anti- 
scorbutic action oan be attributed miringically to its 
redox properties. 

Among various new points brought out at the 
Lind Bicentenary Conference, held in Edinburgh 
between May 22 and 28, was the suggestive fact, 
mentioned by O. G. King, that ascorbic acid may 
also have & role to take m the metabolism of chol- 
esterol. At this meeting, contributions relating to 
vitamm C and allied topics were made by the 
following : Surgeon Vice- Bir Sheldon Dudley 
(‘The Lind Oration’), Sir Edward Mellanby (opening 
remarks), Deme Harriette Chick (“Early Investi- 
gation of Scurvy and the Antiscorbutic Vitamin’’), 
Dr. C. G. King (‘The Discovery and Chemistry of 
Ascorbic Acid”), Dr. M. van Eekelen (‘The Occur- 
rence of Vitamin O in Foods”), Prof. H. A. Krebs 
(‘The Sheffield Experiment”), Prof. 8. B. Wolbach 
(“The Histol of Scurvy”), Prof. V. P. Syden- 
stricker (“The of Vitamin on the 
Practice of Medicine”), Dr. J. H. Orandon (‘Ascorbic 
Acid Deficiency in Human and Experimental Sub- 
jecte”), Dr. R. M. Kark (‘Ascorbic Acid in Relation 
to Scurvy, A.O.I.H. and Surgery’), Prof. E. J. 
Bigwood and Dr. J. P. Dustin (“Ammo-aciduria in 
Infancy and Ascorbic Acid Defisiency”’), Dr. O. P. 
Stewart (‘“Dehydroascorbic Acid in Human Blood 
Plasme”), Mr. A. J. Loreng (‘“Pre-Lind Writers on 

”), Dr. H. Gounelle and Dr. H. Teulon 
(‘Contribution à Vétude de le Vitamime O dans 
certains étata physiologiques et pathologiques cher 
Vhomme’’), Dr. W. J. Darby (‘The Relationship of 
Ascorbic Acid to ine and to Hemopovietio 
Vitamins”), Dr. L. W. Mapson and Dr. F. A. Isher- 
wood (“Synthesis of Ascorbic Acid in Planta and 
Animals”), and Dr. Leslie J. Harris (chairman’s sum- 
ming-up). The proceedings are to be printed in fall m 
a special, forthooming issue of the Proceedings of the 
Nutrition Sooisty. Obviously, anyone interested in 
the field of vitamins, whether from the separate 

of biochemistry, phymology, dietetics or 
public health, will have need to consult this issue of 
the Proceedings. Together with the reprint of Lind’s 
‘?[reatise”, this record will form a fitting and per- 
manent memorial to the pioneer whose memory was 
honoured at the bicentenary meeting. 


HIGH-FREQUENCY ELECTRICAL 
MEASUREMENTS 
CONFERENCE IN WASHINGTON, D.C. 


HE third of the biennial conferences o 
jointly by the American Institute of Electrical 
, the Institute of Radio Engineers and the 
National ‘Bureau of Standards was held during 
January 14-16 in the Auditorium of the Interior 
. t ın Washington, D.C. It was divided 
into four technical sessions dealmg respectively with 
the measurement of frequency, length and time, 
power and attenuation, transmission and reception, 
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and impedanoe. A list of the authors: and the briefest 
abstracts of the twenty-seven papers that were read 
ee ee T 
perhaps be preferable to select for more detailed 
treatment those subjects of particular interest to the 
writer. 

Before the first seasion Dr. A. V. Astin gave a 
short addreas of weloome to the seven hundred 
delegates, and stressed the importance of the oon- 
ference in helping specialista to keep abreast of this 
rapidly developing feld of work. The chairman of 
the seasion, Dr. Harold Lyons, then introduced Dr. L. 
Essen, who described the frequency standards 
developed at the National Physical Laboratory, 
Teddington, their apploation to microwave measure- 
ments and, in particular, to the determination of the 
velocity of electromagnetic waves and the refractive 
yidioes of gases. The experiments involve the 
accurate measurement of both frequency and wave- 
length. Extensions of well-known techniques have 
given an 


in 10°, and microwave optics have been developed. to 
give an aocuracy of wave-length measurement of one 
part in 10*. Dr. Essen made use of a cavity resonator 
whioh is the microwave analogue of the Fabry—Pérot 
interferometer, while K. D. Froome used the analogue 
of the Michelson mterferometer. The final accuracy 
that can be given for the value of the velocity of 
light, o, depends on the analysis and elimination of 
systemetio errors due, ın one case, to the imperfections 
of the surface of the resonator and, in the other, to 
the diffraction of the beam of radio waves at the 
transmitting horn and reflector. ‘he values obtamed 
are 299,792-°5 + 1-0 km./seo. and 299,792-6 + 0-7 

Dr. K. Bol then gave some previously unpublished 
details and the final result of the velocity determina- 
tion mitiated by Prof. W. W. Hansen at Stanford 
University. One of the main ental difficulties 
had been the measurement of the length of the 
resonator, and this ww probably mainly responsible 
for the spread of 2:2 km./seo. in the resulta. The 
final result of the measurements was given Bë 
299,789 + 0-5 km./seo. 

In view of the interest in the subject, a special 
discussion meeting was arranged by Dr. Lyons. The 
presence of so many of those concerned with the 
recent determination of the velocity of light would, 
he thought, afford & good opportunity for discusamg 
the discrepancies between the various resulta, the 
question which is stul sometimes raised of the 
variation of the velocity with tme or frequency, and 
the best approach to & number of new measurements 
which are being planned. The result di ing moet 
from the average of recent values is that obtained 
by D. H. Rank and his oo-workers, from an exam- 
ination of the infra-red and microwave spectra of 
hydrogen cyanide. Prof. Rank, although not at the 
meeting, had said earlier that there ıs some dis- 
satisfaction with the wave-length measurements and 
that a new determination now m should give 
a considerably higher accuracy. view of this and 
of some criticiams that were made about the way in 
which the final result ıs derived from the measure- 
menta, there was a general feeling that too much 

should not at present be attached to the 
discrepancy, although the method ıs one of great 
interest and potential importance. 

The difference between the two cavity-resonator 
resulta was discussed at some length, but was not 
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satisfactorily explained. The techniques employed at 
Stanford does not enable the effect of surface imper- 
festions to be eliminated experimentally as it is in 
the work at the National Physical Laboratory, but 
Prof. E. L. Ginzton and Dr. Bol did not ' that 
this effect could be large efiough to account for a 
difference of 3 km./sec. 

Commander C. I. Aslakson, who was ible 
for the aii en of the velocity of light by 
radar, thought that the precision could poesibly be 
increased if the drawn from the United 
States Air Foroe, were able to work on the project 
for & longer time once they had become skilled in 
the elaborate teahnique required to give a reliable 
result. J. E. R. Roas, of the Canadian Geodetic 
Survey, said that the average acourasy achieved in 
the use of radar for the rapid surveying of large 
tracts of land, the value of the velocity of light being 


more carefully, all the results for the velocity would be 
in agreement within the experimental limits and that 
there is therefore no evidence to Justify speculations 
concerning the variation of velocity with either time 
cake he The probeble error of the work at the 
National Physi boratory is + l km./seo., and 
further work now in progress is likely to reduce it to 
+ 0-3 km./sec. Any future work designed to improve 
‘our knowledge of the velocity of light should there- 
Ae yok on ely ori ae ee 
The work on velocity afforded an i 
application of cavity resonators. The two followin 


Wilson the techniques adopted at the National 
Bureau of Standards, Washington, D.O., for their 
rapid and accurate calibration as wavemeters. 

The remaining part of the seasion was occupied 
by three pepers dealmg with frequency standards 
and measurement. T. A. Pendleton described an 
investigation at the National Bureau of Standards 
on the use of quartz standards as resonators. Their 
frequencies were measured daily, and it was hoped 
that the dmft would be leas than that of similar 

units maintained m continuous vibration. To 
secure constant operating conditions, some of the reson- 
ators were housed at the bottom of 60-ft. shafts where 
the temperature was stable to about +0-001 deg. O. 
A. 8. Bagley gave details of a new equipment for 
the measurement of and time interval 
which was besed on the use of counting-circuits 


cabrio Tole arg es 10"/seo. ; and finally W. E. 
Leavitt an electronic chronograph readable 


to 0:02 msec. A further paper on measure- 
ment was read at the last seasion. In this H. J. 
Finden gave an account of the extension of frequency 
synthesis and the production in a decade goale of 
standard frequencies up to 100 Mo./s. in steps of 
1 ko./s. 

E E aceite presided over by E. W. 
Houghton, there were three papers on power 
measurement and three on attenuation. In the first, 
M. 8. Tanenbaum, dealing with the power that wave- 
guide components can withstand without discharge 

pointed out the need to expreas resulta 
on & statistical basis and that the orrterion 
of breakdown power should be that causing break- 
down on 50 per cent of its applications. One of the 
difficulties of the testa at very high ies is the 


generation of the necessary power or voltage, and 
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three ways of overcoming this have been used: e 
standing wave is produced in the guide to give 
voltage ion; the dimensions im one 
direction of the guide are reduced; or the pressure is 
reduced by a known amount. From the resulta, the 
behaviour for normal conditions in the guide can be 
calculated. The lively discussion following this paper 
was evidence of the wide interest in breakdown 
problems. H. H. Grimm followed with a desoription 
of some pressurized, broad-band, water termimations 
used as calorimeters and concluded that the hairpm 
type,. modified in order to reduce reflexions, gives the 
best performance, having & voltage iIng-wave 
ratio of leas than 1-08 for a power-level of 1-5 KW. 


and over a § per cent range of frequency. R. W. - 
a Mo arpa ey aloo rap cna 


po 
has been developed for 10 kMo./s 
sensitivities of from 4,000-40 uW. 
ee E E 
thermistors having not only the same chareoteristice 
but also similar ageing tendencies. 

Attenuation measurements are based on the use of 
standard cut-off attenuators, and the precisely made 
microwave instrument described by R. W. Hedberg 
representa a useful contribution in this fleld. It 
employs the THE, mode na ar guide, and 
the affects of mode purity and m ing were 
fully discussed. A resistance oard attenuator of novel 
form was described by B. P. Hand. The card is 
oriented in the waveguide at a variable angle with 
respect to the plane of polarization and gives an 
attenuation of from leas than 1 db. to 50 db. 
Tt is suitable for high frequencies at which out-off 
attenustors are impracticable without frequency 
correction. 

Most of the papers read at the conference were 
short scoounts of original work, and two demon- 
stration lectures given between the second and third 
i aie aa olay aes cago ad acca pce eh 
tion. In the fist, A. G. Fox showed how, in the 
millimetre wave-length range, dielectric waveguides 
can be used for exible patchoards and other cirouit 
components. He then gave & sim explanation 


the angle of this preceasion. In the second lecture 
R. L. Wallace demonstrated some of the properties ' 
It enables 


aids to be made very small in size, and the total bulk 
of the batteries required to operate them for & period 
of & year was shown to be only a small fraction of 


that required by present-day instruments. The 

audience was left in no doubt about the im 08 

which the new transistor will have when it omes 
available. 


A besio requirement in all high-frequency measure- 
ment work is the provision of suitable sources of 
oscillation, and three papers read at the session on 
transmission and reception, at which J. W. Kearney 
was the chairman, were concerned with this problem. 
N. A. Spencer described a waveguide cavity 
for the external tuning of the RK-5721 reflex oscil- 
lator tube. The mechanical ing by means of non- 
contact plungers and the voltage adjustments are. 
operated by s aingle control, and & range of approx— 
imately 8-10 kKMo./s. is obtained with a power output 
of approximately 50 mW. B. F. Kaisel gave details 
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of a new type of oscillator, which can be tuned, by 
varying the voltages on the electrodes, over a 
frequency range of more than one octave. He also 
gave œ survey of the frequency-ranges and power- 
levels obtained at various laboratories. In the 
‘millimetre region the diffloulties of generation become 
very much greater, and quite new principles may 
have to be employed. There was no paper at the 
conference ing with such investigations, but 
0O. W. Johnson showed what oan be done with 
existing t. An oscillator in the region of 
24,000 Mele, (1-25 om.) is fed to a arystal diode, and 
by careful adjustment of the aircuits & usable amount 
of power at harmonic frequencies up to the tenth 
can be obtained. The cartridge cf the orystal diode, 
of type 1N81 for example, is slotted near the crystal 
and is then fitted in a waveguide assembly so that 
the slot is across the small guide, in whiah the har- 
monios are generated. In an alternative form the 
diode is dismantled, and the and oat’s-whisker 
are connected directly across waveguide carrying 
the fundamental frequency. The power obtained at 
100 kMo./s. (8 mm.) is 10 yW., which is adequate for 
many purposes. 
Later in the seagion O. F. Edwards gave an account 
of some testa on microwave noise-generators, which 
indicate that, after an initial ageing period, the 
microwave noise-ontput of & fluorescent lamp is 
remarkably constant; for le, a lamp with a 
relative noise output of 15-75 db. ohsnged by 0-8 db. 
in the first few hours, after which no further change 
was detectable. 

EF. J. Gaffney presided over the last session, at 
which a wide range of impedance-measurmg equip- 
ment was described. In many instances a rapid 


De ee ee a 

is required rather than an actual measurement of 
impedance, and a very useful equipment for such 
purposes was described W. P. Peyser. The 
frequency range oovered two instruments is 
100-1,850 Mo./s., and an osojlloscopic presentation of 


frequency is provided so that adjustments to the 
component under test oan be made to give the best 
performance over the required range. A relatively 
Sean cea slotted line for the measurement of 
impedance and standing-wave ratios waa described 
by O. F. Miller. The line is approximately three 
metres long, the oentral conductor being supported 
by a thick-walled ‘Styrafoam’ cylmder. Bome of the 
problems encountered in the conversion from balanced. 
to unbalanced systems were considered by O. M. 
Woodward, jun., and a device for measuring the 
efficiency of the transformers used wes described. ' 
For the comparison and measurement of impedance 
in the microwave region, bridge methods using hybrid 
junctions are hkely to be increasingly important, and 
M. D. Adoook’s description of a new type of Junction 
was therefore particularly interesting. The sym- 
metrical arms of a conventional junction, or ee 
T, are arranged to be contiguous and parallel to 
H-plane arm. A voltage standing-wave ratio of leas 
than 1-1 for all arms is obtained with an isolation 
greater than 50 db. between the H- and H-plane 
arms. These figures hold for a frequency-range of 
12 per oent, and the method of construction makes 
the power-handling capacity of the junction as high 
as that of the corresponding waveguide. In another 
interesting peper G. Deschamps showed how im- 
pedance measurements can be made on non-pon- 
ventional guides such as ia by using standard 
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equipment and oorrectmg for the junction dis- 
continuity. 

In addition to the technical seasions, visits were 
arranged to the National Bureau of Standards, the 
U.S. Naval Observatory, the Naval Ordnance 
Laboratory and the Naval Research Laboratory ; 
and & luncheon was held at the Hotel Statler. The 
guest speaker at the lmcheon, Dr. A. T. Waterman, 
a ee ee 
National Science Foundation and expressed some 
concern that, under present conditions, it has been 
necessary to allocate & considerable rtion of the 
funds of the Foundation to applied science instead 
of to fundamental research. 

The keennees of the delegates, the strict adherence 
to the time-table and the smooth working of the 
organizations! arrangements were features of this 
successful conference, and were evidence of the 
ee work of the jomt committee under the 

of Mr. E. P. Feloh. It is, incidentally, 
@ pleasure to ood int, (ie Soara eo anted Ge 
most hospitable hosts to the overseas delegates. 

This article is published by permission of the 
Director of the National Physical Laboratory. 

L. Esany 
1 Pros, Inst. Rad. Mng., €1, 172, titles only (1983). 


SOUNDS OF JETS 


By Dr E. G. RICHARDSON 
King’s College (Untversity of Durham), Newcastle upon Tyne 


HE vibration of jets of water or gas i into 

the atmosphere has been a favourite study m 
claasioal physios for more than a century. Plateau 
was one of the early students of this phenomenon, 
and in his treatise, “Theory of the Modifloations 
experienced by Jets of ae issuing from Circular 
Orifloes when exposed to Influence of Vibratory 
Motions”, he showed that a column of liquid subject 
to surface tension undergoes rhythmic changes of 
figure of the type named by Lord Rayleigh as 
‘variooge’. Later, it was shown that the jet under 
vibration could also pendulate from side to side, 
both of oscillation eventually causing the jet 
to b up into drops. A kindred study of the 
early days was that of the sensitive flame, & favourite 
topio of Royal Institution Discourses given by 
Tyndall. Shorn of the unessential combustion, this 
comprises & jet issuing from a narrow orifloe without 

arity foroes—that is, of a liquid into liquid 
or of a gas into gas—which, though inherently 
unstable, could have its instability rhythmically 
controlled by a sound. 

None of jets however, except same varicose 
water jots, has any preferred frequency. For this, 
some form of resonance or interference is necesmary. 
The earliest form that thia took waa to let an air jet 
impinge on & sharp wedge. Such ‘edge tones’ were 
first heard by Sqndhaues ; and later Wachsmuth, 
notiomg the relationship between a phenomenon 
and the diapason organ pipe, took one 
jet, to which ether vapour had ad 
showed that, SiE the distanze from alt to edge in kapt 
constant, and air at low admitted to 
wind chest behind the alit, the pitoh of the edge 
tone rises with efftux velocity (with some jumps of 
frequency at certain preasures), while if the wind 
pressure is kept constant and the wedge moved away 
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from the slit, an opposite effeat on the pitch occurs. 
When the well-known alternate vortex street behind 
an obstacle in & stream was set on & theoretical basis 
by von Kármán, a similar vortex system was invoked 
to explain what could be seen in an edge-tone jet, 
although it was recognized that the eddies do not 
emerge full-grown from the slit but gather strength 
as they are carried towards the edge. 

About twenty years ago, two rival theories of the 
edge tons were current. One regarded the phenome- 
non a8 purely acoustic; each time a vortex hit the 
edge a sound wave signalled back to the edge to start 
another one. E. G. Richardson! thought that he had 
disposed of this theory by opening another jet along- 
side the prmorpal one and showing that the postulated 
sound wave is unable to set this subsidiary jet mto 
pendulation; but recently A. Powell’ has revived 
this hypothesis. The second theory was a hydro- 
dynamic one, based on an observation of Richardson 
that a secondary vortex system is set up in the 
boundary layer alongside the wedge, as shown in 
Fig. 1, and that these have to fall into lme with the 
main system to form two vortex streets, one each 
ade of the wedge. N. OCurle* has recently taken up 
and extended this theory, showing that the hydro- 
dynamic reaction on the fluid debouching from the 
slit results from the alternating transverse velocity 
at the tip, without the intervention of any sound 
signal. At low velocities, when the edge tone results 
from a aumple periodic pendulation, it ought surely to 
be possible to give a purely hydrodynamic explana- 
tion to the phenomenon. It may be noted, indeed, 
that pendulations similar to those of edge tones may 
be produced when underwater jets strike an o 
wedge at speeds far too low to engender 
in the watert. 

Reverting to the unassisted jet (from a oircular 
orifice), one may assume that the origm of the 
hissing noise which accompanies the efflux of air at 
moderate speeds is to be found im shearing forces, 
both within the nome and outside where a ‘surface 
of discontinuity’—as Helmholtz called it—exists 
between the fast-moving and the more-or-less 
stationary air. Here layers engendering 
turbulence are to be found, st first apparent as small 
eddies or high-frequency fluctuations; but farther 
down the jet these roll up into larger ones, involving 
fluctuations of lower frequency. Examination of the 
spectrum of turbulence with hot wires and of the 
associated sound spectrum with microphones show 
them to be closely parallel. (This has recently been 
shown in jets*, but was earlier demonstrated in 
_ wind tunnels* and with respect to the sounds of 

natural turbulence in the open air’.) At any rate, 
confirmation of the statement about the relative 
sizes of the jet eddies can be found when one traces 
back the sound picked-up from the microphone, to 
ita origins, the high- sources then being 
revealed as located near the nozzle, while the low- 


waves 
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frequency sources are to be found farther down- 
stream and carried with the jet. 

It is a matter of more than theoretical intérest to 
determine what kind of sources are involved in jet 
systems, since this determines how and in what 
particular directions the sound will be radiated into 
the neighbourhood. W. L. Nyborg st al.* discovered 
maxima of intensity m directions at mght-angles to 
the axis of a linear jet — edge system with minima 
in line of the jet, both behind and before. Thus, 
the polar curve corresponds to an acoustic dipole 
source {p = p, cos 6). At higher speeds the maxims 
for a circular jet (without edge) lie at 45° to the axie, 
corresponding to & set of acoustic quadrupoles. This 
is the basis of M. J. Laghthill’s* theory for the (sub- 
sonio) jet m which he obtains an expression for the 
quadrupole field in terms of the second differential 
of the stress tensor puv (where p is the density, «# 
and v the component velocity fluctuations in per- 
pendicular directions). This streas is also the basis 
of Reynolds’s theory of turbulence and is known by 
his name. Having localized the sound mtensity at 
places of large forces, Lighthill then proceeds 
to map out the so fleld and also to prove that 
the overall sound intensity will be proportional to 
the eighth power of the efflux velocity, showing how 
important this factor is for the production of 
NONO; 

These oonolugions are fairly well supported by 
experiments on model jets. Such ‘amoo ’ of the 
polar curves for intensity in comparison with theory 
as is observed oan probably be sacribed to the 

of the sound as it passes through tho 
turbulent fleld’. 

When the speed of efflux from the nozzle exceeds 
that of sound in the gas, & change in the disposition 
of the jet ensues. Sohlheren photographs show that 
the jet alternately expands and contracts, while it 

is oriss-ocroesed with a system of shock waves origin- 
Stig Ab ie noelo andl rale at ds confines of 
the jet. The phenomenon is now acoustic rather than 
hydrodynamic in mechanism. One can, for example, . 
let the jet—from a circular nozzle—impinge on & 
coaxial metal ring to produce edge tones of 4 
definite frequency, but only if one places the round 
edge near one of the zones of instability at which the 
shook waves are reflected (Fig. 2). Presumably in 
this oase there is resonance of the waves reflected 
from the ring with those set up at the nozzle, as 

by Wachamuth for the low-speed edge 
tone. The jet -—- edge system just described is, in faot, 
the basis of the Hartmann generator!* in which, 
by constructing the apparatus on a miniature soale 
(norzle about 0-5 mm. diameter, jet-edge separation 
about 1 mm.), this investigator was able to construct 
& source of ultrasonic frequency. 

A. jet of supersonic velocity is, in fact, an efficient 
converter of momentum into socoustic power, some 
of it audible, some ultrasonic. It has been 
by E. J. Richards" that the origin of this excess 
noise {above that of a merely turbulent jet) arises 
from the mteraction of the shock waves with the 
turbulent boundary layer or ‘surface of discontinuity’, 
On this idea the zones of instability aforesaid will 
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become potent sources of sound. The sound fleld 
around the jet will then be rather like that of light in 
front of an optical grating—that is to say, there will 
be directions in which the energy from different 
sources will constructively and destructively interfere 
—and there is some expermmental evidence, from polar 
curves of supersonic jets, which supports this. What 
ee ee t is that in this range of 
speeds the noise-level increases at a power of the jet 
velocity much higher than the eighth—perhape, 
the twentieth or more. 

This behaviour of jets at subsonic and supersonic 
speeds was described by Prof. E. J. Richards and 
G. M. Lilley at a symposium on “Aeronautical 
Acoustics, In particular Jet Noise”, held in London 
on May 21 under the joint auspices of the Royal 
Aeronautical Society and the Acoustics G of the 
Physical Society. Other speakers dealt with noise 
of jets in gas-turbime engines (F. B. Greatrex) and the 
noise of jet arroraft (N. Fleming and J. D. Hayhurst). 
The bangs heard as an aircraft crosses the sound 
barrier were described by O. H. E. Warren, and these 
have been the subject of a recent article in Nature)’. 

In the discussion which followed, speakers empha- 
sized the nuisance which the starting and landing 
of aircraft constitute to those who live and work 
in the vicinity of serodrames and the need for 
mitigation of the noise if aircraft travel at still higher 
spool Some of the speakers described tests of 

ioes to reduce jet noise, but none of the reduc- 
tions amounted to much in terms of decibels. A 
dilemma seems to have been reached in which the 
only cure for the noise is to reduoe efflux velocity, 
but this means wider jets to mamtam the thrust 
and so heavier engines, which could rob the gas 
turbine of one of ita chief advantages. 
1 Richardson, H. G., Proc. Phys. Soo., 08, 304 (1081). 
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OBITUARIES 


Sir Robert Archibald, C.M.G. 


ROBERT GEORGE ABROHIBALD died suddenly on 
May 2 in Salisbury, Southern Rhodesia, at the age of 
seventy-three years. He waa the gon of the Rev. W. F. 
Archibald, chaplain to the Forces, and was educated 
at Dollar Academy and the University of Edi 


~ where be graduated in medicine m 1902. After 


intments, he entered the 
ss pence A ate rps in 1906, and was a 

ology prizeman in the Royal Army Medical 
Colles, where he worked with Sir William Leishman. 
In 1907 he was seconded to the Sleeping Sickness 
Commission m Uganda. In 1908 he was attached to 
the Egyptian Army and appointed assistant path- 
ologist and becteriologist in the Welloome Tropical 
Research Laboratories, Khartoum, which was then a 


holding various house s 


- 
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department of Gordon Memomal College. Here he 
was destined to spend the next twenty-eight years, 
years of memoreble service during which the Well- 
come Laboratories in Khartoum became world- 
famous as an institute of tropical research under the 
direction of Sir Andrew Balfour, later of Dr. A. J. 
Chalmers, and finally of Sir Robert Archibald him- 
self. He held the post of director from 1920 until 
his retirement in 1936, when the Wellcome Tropical 
Research Laboratories were divided among various 
departments of the Sudan Government. 

These were years of intense productive activity. 
Archibald contributed numerous papers to the 
Reports of the Wellcome Tropical Research Labor- 
atories, and with Balfour he campiled the ‘Reviews 
of Recent Advances in Tropical Medicine”, published 
as supplements to the Reports and continued as the 
Tropical Diseases Bullsiin by the Bureau of Hygiene 
and Tropical Medicine in London. He was a oon- 
tributor to the ‘Oxford Index of Therapeutics’’ (1921) 
and editor (with Byam) of the monumental treatise, 
in three volumes, on ‘The Practice of Medicine in 
the Tropica’ (Oxford Medical Publications). *“Archi- 
bald’s own researches during this period are scattered 
through the scientific and medical journals in in- 
numereble articles covering almost every aspect of 
tropical medicme and hygiene. He was local secretary 
of the Royal Society of Tropical Mediome and 
Hygiene, president of the Sudan Branch of the 
British Medical Association, member of the executive 
committee of the British Empire Leprosy Relef 
Association and membre correspondant of the Société 
de Pathologie Exotique. He was one of the original 
members of the Council of the Kitchener School of 
Medicine and later a member of its executive com- 
mittee in London. He was also a member of the 
executive committee of the University Oollege of 
Khartoum. 

During the period of hia Sudan service, Sir Robert 
Archibald saw active service in the Blue Nile oper- 
ations (1908), Mediterranean Expeditionary Force 
(Dardanelles, 1915), and in the Darfur expedition 
(1916). He was several times mentioned in dis- 
patches ; he was awarded the D.8.0. in 1917, C.M.G. 
in 1928 and created knight bachelor m 1934. He 
was awarded also the Order of the Nile (second class) 
and Order of the Mejidieh (fourth olass). After his 
retirement from the Sudan, Sir Robert Archibald was 
for a time medical superintendent of the Chacachacare 
Leper Settlement, Trinidad, West Indies. Later, 
during the Second World War, he was pathologist, 
County Laboratory, Poole, Dorset, and for some 
years before his death he was professor of bacteriology 
and parasitology in the Farouk University, Alex- 


andria, t. 
Altho it is nearly years since Sir Robert 
Archibald left the Sudan, he is still remembered here 


with deep affection and respect—the good physician, 
able investigator, wise administrator, kind teacher 
and great gentleman whose death symbolizes the 
passing of an ere. ROBERT Kirk 


Prof. D. Hanson 


Pror. Danie Hanson was born in 1892 and was 
educated at Wallasey Grammar School and at the 
University of Liverpool, where he took the degree of 
M.8c. After a short time at the Research D 
ment, Woolwich, he went m 1913 to the National 
Physical Laboratory as junior assistant (now called 
junior scientific officer) ın the Metallurgy Division. 
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In 1914 the superintendent of the Division, Dr. W. 
Rosenhain, went on a world lecture tour, and while 
he was away the First World War broke out. The 
two senior members of the staff were called to the 
colours, and Hanson and one other were left to carry 
on the metallurgical side of the work. 

Hanson roge to be senior scientific officer in the 
Department, and published sonie twenty-five to 
thirty papers, mainly on aluminium alloys, impurities 
in copper, and fatigue in metals. His early mtereet 
was in constitutional diagram work, as exemplified 
by the excellent series of papers which he published 
with Marie L. V.-Gayler on various binary and 
ternary aluminium alloys, work which set a new 
standard of accuracy at that time and which haa 
rarely, if ever, been surpassed since. While it is 
obvious that his interests covered a much wider field 
as time went on, the accurate determination of an 
equilibrium diagram was always a subject that 
attracted his attention. 

In 1926 Hanson left the Laboratory to take up 


the post of professor of metallurgy in University 
of Birmingham-——6 ition which he held until his 
death on June 12. department, which was quite 


amall when he took it over, grew until in the last 
few years be was director of 6 that had 
three professors besides himself m addition to a 
number of lecturers and research students. The 
buildings also were considerably enlarged, a special 
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H. A. Lorentz (1853-1928) 


A anzar architect of the new era in physics and 
one of the most commopolitan men of science of all 
times, Hendrick Antoon Lorentz was bom st Arnhem 
in Holland a oentury ago on July 18, 1858. He 
studied ab the University of Leyden, where he 

ted in philosophy in 1875, and became pro- 
eesor of theoretical physics at the early age of 
twenty-four. He was a volumimous writer, and his 
publications appeared in rapid succession over 4 
period of more than ee 
English and German peri . His paper, Ta 
théorie électromagnétique de Maxwell et son appli- 
cation aux corps mouvants” (1892), introduced and 
vindicated the conception of the electron in physice 
and supplemented Maxwell’s theory on eleotro- 
magnetic phenomena. His electronic theory of 
matter harmonized completely with the view which 
followed from J. J. Thomson's researches. Lorentz’s 


appearance of spectra was realised m 1896 by his 


ize for Physics in 1902. The introduction of 
Lorentz’s transformation revolutionized theoretical 
physios and became the foundation stone for the 
theory of relativity of another pupil of his, Albert 
Einstein. As early as 1880 he demonstrated the 
of light and the density or aggregate condition, 
gaseous or finid, of a tranalucent body. These 
relations were recognized independently and on 
different grounds by the Danish physicist, L. V. 
Lorenz, and are known to-day as the Lorentz—Lorenx 
relations. In Britain, Lord Rayleigh and Sir Oliver 
Lodge were chiefly responsible for making known 
Lorents'’s work. Lorentz retired from the University 
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block being erected for the Industrial Metallurgy 
Section, and an extra floor being added to the main 
building. 

The subjects which he had studied at the National 
Physical Laboratory still claimed Prof. Hanson’s 
attention, but he added to them cast iron and tm 
alloys. In all he published about seventy papers in the 
Journal of the Instsiade of Metals, the Journal of the 
Iron and Steel Instiaiie, and various other places. 

Hanson established a reputation for himself, not 
only in Great Britain but also in many other parte of 
the world. He lectured in Australia, Canada, New 
Zealand, the United States and eleswhere. In par- 
ticular, he gave the Institute of Metals Autumn 
Lecture in 1980, a British Exchange Paper at the 
International Fo Convention meeting in Paris 
in 1982, and the eighteenth annual lecture to the 
Amerioan Institution of Mming and Metallurgy at ita 
New York meeting in 1949. He alao was a member 
of the delegation of British scientists that discussed, 
in, 1950, the release of information on atomic research 
with American and Oanadian scientista. He served 
for many yeara on the Council of the Institute of 
Metals, and was a vice-president from 1928 until 
1939. 

In spite of all hia success in his professional life, 
Hanson had a complete absence of ‘side’. He had 
very great charm and will be much miased by a large 
circle of friends. J. L. HAUGHTON 


d VIEWS 


chair in 1912, when he was appointed director of the 
Teyler at Haarlem, and he died suddenly 
on February 4, 1928, at the age of seventy-four. 
Innumerable honours were showered on this sumple, 
modest and likeable man, and, among British 
honours, he was elected a Foreign Member of the 
Royal Society in 1905 and received ita Rumford 
Modal in 1908 and the Copley Medal in 1918. Besides 
his purely scientific work, Lorentz excelled at inter- 
national gathermgs, where his idiomatio command of 
languages and great personal charm won the respect 
and affection of men from all countries. 


Royal Society of Edinburgh: Honorary Members 


Tas following have been elected Honorary Fellows 
of the Royal Society of Edinburgh: British: Prof. 
Sydney Chapman, Department of Natural Philosophy, 
University of Oxford; Prof. A. ©. Chibnall, lately 
Sir William Dunn professor of biochemistry, Univer- 
sity of Oambridge; Dr. A. T. Doodson, director of 
the ae Obeervatory and Tidal Institute, 
Birkenh ; Sir Harold Jeffreys, Plumian profeasor 


Dam, Department of Biochemistry, 
Polytechnic Institute, Copenhagen; Dr. G. Hgloff, 
director of research, Universal Oil Producte Co., 
Chicago ; Prof. K. M. G. Biegbahn, of Stockholm ; 
Prof. O. Struve, Department of Astronomy, Univer- 
sity of California. 


Funds for Colonial Welfare and Development 


Ix reply to a question in the House of Commons 
on June 24, the Secretary of State for the Oolonies 
said that he hoped it would be posmble to introduce 
legislation to provide fands for Colonial 
development early in the 1954-55 seasion. Meen- 
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while, Colonial Governments could proceed on the 
e £140 million 


tion that the period in which 
provid under the Colonial Development and Welfare 
Acts of 1945 and 1950 may be spent would be extended 
beyond March 31, 1956. Colonial Governments were 
also bemg informed that, where necessary for essential 
devel t, they may enter mto commitments 
extending beyond 1956 and exceeding the £140 
million already provided, up to a lor of £7 million, 
and subject to Treasury concurrence, on the under- 
standing that in due course Parliament would be 
asked to vote the necessary moneys. Mr. Lyttelton 
also sgaid that because of the serious world rice 
shortage, funds had been made available to a 
maxonum of £3 million for promoting the production 
of rice in the Colonies. The special for 
growing rice might ultimately involve expenditure 
exceeding the statutory limit, and such expenditure 
would be covered by the legislation already in- 
dicated. 
Commonwealth Bureau of Pastures and Field 
Crops 
Tan Commonwealth Bureau of Pastures and Field 
, which has bean attached to the Welsh Plant 
Breeding Station, Aberystwyth, for the past twenty- 
four years, will be transferred to Hurley, Berkshire, 
in August, where it will be attached to the new 
Grassland Research Station, of which Dr. Wm. 
Davies 1 director. This Bureau, one of the ten 
Commonwealth Agricultural Bureaux, was founded 
at Aberystwyth in 1929, its first consultant director 
being Prof. (now Sir) George Btapledon. For the 
first twenty years of ita existence the Bureau was in 
charge of Dr. R. O. Whyte, who was succeeded as 
director in 1849 by Mr. A. G. G. Hill, formerly 
director of the East African Agricultural Research 
Institute, Amani. The Bureau issues the quarterly 
abstract journals Herbage Abstracts and Hield Orop 
Abstracts, in addition to ita other activities. 


Conditions In the Rajputana Desert 
A. NUMBER of Indian authorities took 
Delhi in a symposium on the Rajputans 
formerly the Great Indian Desert. The lengthy 
pepers have now been published in ful (Bull. Nat. 
Inst. Sos. of India, No. 1, t. 1052). These are 
ait by a review the ident, Dr. 
. Lal Hora. economic problem that gives this 
region great interest 18 the report that the desert 1s 
rapidly spreadmg aad, furthermore, that the desert 
conditions are becoming mtenaifled. These conditions 
may be dup, if they do occur, to at least three causes : 
firet, change of olmate ; second, drifting of aand to 
adjoming districta; and third, overgrazing on the 
confines, deforestation and wasteful methods of 
cultivation. The extent of the oreep of desert con- 
ditions north and north-east has been estunated at 
more than half a mile a year, but this occurrence is 
not universally ted, for it must be remembered 
that the Rajputana is not a true hot and and 
desert, since part of it gets enough rain to afford 
pasture at certain times. The atmospheric conditions 
are discussed im full in this monograph. Former 
better watered conditions are undeniable, as old 
water-oourses and archmological remains show. One 
means of checking deterioration is to limrt grazing an 
the edge and reafforestation so far as possible. A 
limited amount of grazing and oultivation is oer- 
ee ee ea 
in good years, but decreased in dry conditions. 
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Marine Biology In the Irish Sea 
Mosr soologista will weloome the fifty-eighth 
volume of the Proceedings and Transactions of the 
Inverpool Biological Sooiety (vol. 58; pp. vi+100; 
258.). Over a long period of time under & changing 
editorship (the latest editora are Mr. J. 8. Colman 
and Dr. J. W. Jones) this well-known series has 
blished many notable contributions to marine 
iology. The present volume contains three papers 
which together add appreciably to our knowledge of 
the aatneal history of the Iriak Soa. The first paper, 
by Dr. D. I. Williamson, describes the distribution in 
the Irigh Sea of some important plankton species in 
relation to water movements. A pomt that emerges 
in comparison with earlier work is the stability, 
during the present century, of the Sage Sage of the 
plankton in the central Irish Sea. is contrasta 
markedly with the changes which have taken place 
in the plankton of the weetern English Channel 
during the same period. Dr. Williamson concludes 
that the Trish Sea plankton is leas dependent on 
influxes of oceanio water than is that of other areas, 
and suggesta that local regeneration in a relatively 
deep and stable water-maes overlying a muddy 
bottom helps to support the rich zooplankton 
characteristic of the area. The second paper, by Mr. 
A. B. Bowers, is concerned with the spawning grounds 
and the larval stages of herring in the same region. 
Manx herring spewn, in autumn, on rough ground a 
few miles east of the Isle of Man where two water- 
masses mix. One of these water-maases contains a 
Sagitta elegans community, the other a plankton 
characterized by S. setosa, The growth-rate of the 
Manx sutumn-spawned herring is considerably lees 
than that of spring-spawned herring in the Clyde. 
The final paper, by Dr. Sheila 8. Meredith, is a study 
of the common shrimp, Crangon vulgaris, m the Dee 
estuary and in Morecambe Bay. Large quantities of 
this crustacean are caught annually for human con- 
sumption, but until recent years its biology has not 
been intensively exammed. It is useful to have this 
account for coomperison with similar recent work m 
the Severn estuary. 


Varlation In the Lesser Celandine 


Ix Great Britain, drploid and tetraploid races of 
Ranunculus ficaria often oocur in the same popula- 
tion, the former being fertile, the latter highly sterile 
and multiplying largely by bulbils in the leaf axils. In 
Sweden it is the tetraploid—probably an autotetra-~ 
ploid—-form of the species that is widely distributed, 
according to A. M. Perje (Arkiv. för Botanik, Stock- 
hohn, 2, Pt. 1-8, 251, 1952). This investigator has 
found that abnormalities oocur in the formation of 
the pollen grains, though some fertile pollen is always 

uced. The embryo-sacs are normal up to the 
eight-nuolear stage, after which they usually begin to 
degenerate-—-a phenomenon which may be due either 
to heredity or to environment, or to & combination 
of both. Different clones show marked differences in 
the numbers of the several floral organs, an inorease 
in stamen number being usually acoompanied by an 
imorease in the number of oarpels. The observed 
variability is considered in terms of contemporary 
genetical theory. 


Information Theory 

INFORMATION theory has a pretentious name, and 
has received a publicity abnost comparable with that 
of relativity theory in the early twenties. Many 
scientists who have no tame to read the original 
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pa and books by Shannon, by Norbert Wiener 

by others, which make rather difficult reading 
for the non-mathematician, must have the uneasy 
feeling that they are missing something important. 
They will be much relieved if they read a short paper 
by Dr. P. M. Woodward, in the May issue of the 
British Journal of Applied Physics. There they will 
find that, so far as the non-specialist is concerned, 
the subject is one the essentials of which can be 
lucidly and comprehensively dealt with in a few pages. 
The paper will interest a very wide range of readers. 


Postgraduate Engineering Production Courses In 
the University of Birmingham 
A NOTE on developments in engineering production 
and management studies, contributed by Prof. T. U. 
Matthew to the University of Birmingham Gasetis (5, 
. No. 4; 10958), refers to the increasing tendency of 


introducing improved 
methods, and for subsequent executive posts in pro- 
duction development or administration. During the 
past four years, fifty graduates have taken this 
course, and the current group of seventeen graduates 
includes five from overseas. The has 
also conducted short residential summer schools at 
Primrose Hill which have been attended during the 
past four years by more than a hundred and fifty 
senior managers and production engineers. The 
Department now plans to provide throughout the 
year œ continuing series of short residential courses 
of the same nature, and the firm of Joseph Lucas, 
Ltd., has provided £57,400 for the purchase and 
of a large house for use as a residential 
centre. Prof. Matthew believes that the University 
can play an important part im modern industrial 


the national economy. The major aim of the Depart- 
ment is to carry out scientific investigation on the 
main lines of study in the graduate courses, and this 


greatly assisted research on work measurement and 
job evaluation, the variations in human muscular 
foros, the output variation in repetitive tasks, the 
nature and acquisition of industrial skills, and the 
organization and use of acientifio and 
information in Midland industries. 


International Commission on Illumination (C.I.E.) : 
Meeting of Technical Committee on Daylight 


Ar the seasional conference of the International 
Commission on Ulamination (O.1.E.) at Stockholm 
in 1951, it was agreed to hold s special meeting of 
the Technical Committee on Daylight ih 1958 to 
discuss devel ta in the subject which were 

lete at the tims. This ing was held, 
during May 8-9, 1953, at the Abbaye de Royaumont, 
Creil, near Paris. Delegates from seven countries 
attended. The arrangements for the meeting were 
undertaken, on behalf of Australia which was unable 
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to send a delegate, by the British delegation. Papers 

were presented describing recent work on the dis- 
tribution of sky brightnom, inter-reflexion of light in 
rooms, total solar radiation, and the systematic 
control of reflected sunlight in relation to building 
design in sunny climates. New instruments for the 
measurement of daylight factor, for the calculation 
of total daylight factor in rooms, and for the study 
of nebulosity were shown. An interesting feature of 
the conference was the apparently closer ion 
between physicist and architect in Britain, Australia 
and the United States than on the Continent, From 
the Continent come ingenuity and precision in the 
study of natural lighting, while the former countries 
are concentrating on practical applications of the 
work to building design and the development of 
simpie tools and instrumenta for the wider use of 
architects and lighting engineers. The O.LE. ae 


at Les 


Britain, Sweden and Germany prepared by 
Dourgnon, Dr. R. G. Hopkinson, Mr. Gunnar Pleijel 
and Prof. W. Arndt, respectively. 


Conference on Nuclear Physics 
A OONFHRENCE on nuclear physics is to be held ir 
the University of Birmingham during July 13-18. 
ore the subjects to which sessions will be devoted 
ee -levels and light nuclei; dense 
the statistical approach ; study of 
ea es a poattering of 
gamma-rays, angular correlations and conversion. 
coefficients and oriented nualei and polamzed beams ; 
i tal methods ; and meson theory of nuclear 
forces. It is hoped to produce shortly after the 
Conference a set of notes, summarizing the discussions. 
About a hundred visitors from overseas and a similar 
number from universities in Great Britain are 

expected to be present. 


Salters’ Institute of Industrial Chemistry : Awards 


Ow the recommendation of the director, Sir Alfred 
the Court of the Salters’ Oompany has 
elected the following to be Salters’ Fellows for the 
year 1953-54: W. A. Holmes-Walker; P. P. 
Manning. Mr. Holmes-Walker has been demonstrator 
and sgeistant lecturer in chemistry in Queen’s 
University, Belfast, and has carried out research on 
the electric and magnetio properties of alkyl-organic 
compounds ; he 
at the Imperial 


College of Science and Tosh Solony, London, on high- 
Galles techniques. Mr. Manning 

lege, Cambridge) has been carrying out research 
at Cambridge on the theory of molecular structure ; 


he proposes to carry out research in experimental 


Company has aleo elected the following to be Balters 
Scho for the year 1958-54: G. He 

J. P. Howard, P. Kendrick, C. O. McOain and W. L. 
Wilkinson. 


British Memorial Fellowships, Victorta, Australla 


Barren Mawormi Fora Fantowseres of the 
State of Victoria, Australia, have been awarded for 
1953, as follows : A Miss Mary D. Thomas 
(University of Wales) ; Virology, N. P. L. Wildy 
(Gonville and Caius College, Cambridge); Natural 
Sotence, Dr. Madeline C. Walters (University of 
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Birmingham); Industrial Research, R. M, MoCleary 
(Magdalene Oollege, Cambridge). Four other Fellow- 
ships in metallurgy, pre-school education and ohild 
development, arbitration (industrial), and British 
Commonwealth Studies, respectively, will be awarded 
next year. All the Fellowships, which are worth 
£41,000, are for British subjects, less than thirty-five 
of reaidenoe in the 
ed to cover travel 
expenses to and from Melbourne and & stay of ten 
months in Viotoria, commencing at the start of the 
academic year in March. Further details can be 
obtained from the Hon. Sir John Lianhop, Victoria 
House, Melbourne Place, Strand, London, W.0.3. 


Soclety for General Microblology: Officers 


Tue following have been appointed offloers and 
committee of the Society for General Microbiology 
for the year 1958-54: President, Mr. H. J. Bunker ; 
Treasurer, Dr. R. Lovell; Meetings Secretary, Dr. 
E. F. Gale; General Seoretary, Dr. J. G. Devis; 
Editors, Prof. B. O. J. G. Knight and Mr. A. F. B. 
Standfast: Oomemites, Dr. P. W. Brian, Prof. W. 
Brown, Prof. K. E. Cooper, Dr. F. Fulton, Dr. Lillian 
Hawker, Dr. Betty Hobbe, Prof. J. W. Howie, Prof. 


and Dr. R. E. O. Williams. 


University of London Appointments 

Tan following appointments in the University of 
London have been announced: Dr. R. A. Shooter, 
senior lecturer in bacteriology in St. Bartholomew's 

Medical College, to the University readar- 

ship in bacteriology tenable at that College. The 
title of professor of organic chemistry in the University 
has been conferred on Dr. D. H. B. Barton in respect 
of the post hald by him at Birkbeck College, and that 
of reader in chemistry in the University on Dr. Allan 
Maccoll, in respect of the post held by him at 
University Oollege. 
Colonial Service: Recent Appointments 


Tas following intmenta have recently been 
made m the Colonial Service: P. A. Gething (agri- 
cultural officer, Federation of Malaya), senior agri- 
cultural officer, Federation of Malaya; A. P. 8. 
Forbes (senior agricultural officer, ve 
M. F. H. Selby (agricultural officer, Nyasaland), R 
Smith (senior agricultural offloer, Nyasaland) and 
H. V. T. Webb (agricultural offloar, N ), chief 
agricultural officers, Nyasaland; J. H. Mackay 
(senior assistant conservator of foresta, Nigeria), 
conservator of forests, Northern Rhodesis, Nigeria ; 
A. O. Russell (senior assistant conservator of foresta, 
Gold Coast), conservator of foreste, Gold Coast; A. 
Huddlestone (senior geologist, Gold Ooast), deputy 
director, Geological Survey Department, Gold Coast ; 
H. Service ( director of the Geological Survey, 
Federation of Malaya), director of the Geological 


Survey, Federation of Malaya; A. H. Milne 
(veterinary officer, \, ohief veterinary 
research officer, T. ; J B. Randall (deputy 


(game warden, 

Federation of Malaya), chief game warden, Federation 

of Malaya; R. G. H. Wilshaw (chief research offloer, 
cultural 


Agri Department, Federation of Malaya), 
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ohief registration officer, Federation of Malaya; H. 
Wright (drilling engineer, Geological Survey Depart- 
ment, Uganda), superintendent, rural water lies, 
Geological Survey Department, Uganda; A. r 
and D, A. Hutchings, veterinary offloers, Northern 
Rhodesia ; W. J. Herbert, ee n R 
G. de G. Sioveking, sla ae e of Museuma, 
Federation of A. Smith, pasture research 
officer, a 


The European Cortina-Ulisse Prize, [953 

Teas Europeen Cortina—-Ulisse Prize of a million 
lire is awarded annually by the international journal 
Ulisse for & scientific lication. For 1958, the 
Prize is en in ion with the Italian 
National Productivity Oentre, and will be awarded 
a ee ee 
specifically with productivity. Only books prin 
for the first time m Europe during the past five years 
will be considered. Three oopies may be submitted 
by author or publisher, and must reach the Editor, 
Reetsta Ulisse (Sexione Premio Europeo Cortinas- 
Ulisse), 48 Corso d'Italia, Rame, by October 81. 


“Library Co-operation In Great Britain” . 


Dn. H. T. Puspas, keeper of the Science Museum 
Library, writes: ‘“‘Intendmg users of loan libraries 
may be misled by certain phrases on p. 1145 of 
Nature of June 27. It seams there to be implied that 
science loans are normally mediated by the National 
Oentral Library, so that a borrower’s correct pro- 
cedure is to apply to his local library. This, however, 
is only true of individual borrowers, for individuals 
cannot borrow direct from the Science Museum 
Library. Overwhelmingly the bulk of borrowing 
from ‘this Library is corporate and is direct. The . 
Regional-National Central Library system draws on 
a wider field, but, naturally, at the expense of 
tag Seat New research unite should apply to 

ence Museum Library direct, except for 
strictly medical literature, the best route for which 
is at present being re-exammed’’. 


Announcements 

Deg. Juras Huxuey has been awarded the Kalinga 
Prise for distinguished writing m science. 
The Prize of one th pounds sterlmg was estab- 
lished in 1951 as a gift to Unesco from Mr. B. Patnaik, 
Indian industrialist. The first award, in 1952, was 
made to Prof. Louis de Broglie, of Paris. 


Tus followmg appointments have been made in 
the Queen’s University of Belfast : Dr. W. M. Gibson 


lectureahip in otvil engineering eae. 

Tua George E. Davis Memorial Lecture of the 
Institution of Ohbemical Engineers will be given by 
Mr. Norman Swindin in the Reynolds Hall, College 
of Technology, Manchester, on October 10. Mr. 
Swindin is a former pupil of George E. Davis, a 
pioneer in chemical engineering and author of the 
two-volume “Handbook of Chemioal Engmeering’’, 
published-m 1901. 

Tae Soaidté Française de Mé 
autumn meeting in Paris during Octo 


will hold ite 
19-23. The 


' Booiety would welcome the participation of British 


and those interested are invited to write 
to the Société Francaise de -Métallurgie, 25 rue de 
Clichy, Paris 9°. 


=- 
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' ELECTRON OPTICS 
SYMPOSIUM IN LONDON 


SYMPOSIUM on “Recent Research in Electron 

Optica”, arranged by the Physical Society, was 
held during May 15-16 in South Kensington, London, 
in the Science Museum and in the Physics Depari ment 
of the Im College of Science and Technology. 
About a hundred and people attended. Of the 
twenty-two talks nine were concerned with 
pure electron optics, and the rest were devoted to a 
great variety of applications. Nuclear physicists 
learned about new developments in the of 
accelerators and of f-ray spectrometers; electron 
physicista heard about measurements of quantum 
loases, scattering experiments, examination of homin- 
escent semi-condustors and plasma oscillations im 
electron beams. Other talks were concerned with 
electron microscopy, X-ray production, and applica- 
tions of electron optics in television and im valve 


The was opened with a short welcome of 
the visitors by Prof. R. Whiddington, the president 
of the Society, and by Dr. O. Klemperer, who had 
arranged the programme. The first four talks were 
on. electron lenses. G. Liebmann?! showed that very 
general practical formuls can be given for presenting 
such properties aa focal lengths, field distribution, 
errors, oto., af shielded lenses as functions of the 
magnetic gap-length, the diameter of the pole pieces 
and the excitation of the lens. Measured resulta 
deviate from these formule only when the saturation 
of the iron becomes substantial. ient saturation 
results in & loss of m.m.f., and at the pole-piece tipe 
it has the effect of an 


J. Ellis: showed pictures and explaining 
the design of a large io lens which is used in 
University College, Lo for concentrating fast 
electrons or positrons from weak souroes on to thin 
foils in order to study differences in scattering of 
these two kinds of elementary partiales. 

Q. Klemperer’ directed attention to the i 
of line-focus lenses which project parallel rays into 
a focal line. Parid ar E N ‘two- 
dimensional’ without oe lens 
arrors was mentioned as one of the practioel problems. 
Results of measurements were given for the electro- 
static plate lenses, box lenses and lipped lenses, and 
for the magnetic plate lenses, two-pole and four-pole 
lenses. Applications of lme-focus lenses in a spectro- 
meter, in an electron microscope and in & strong- 
focusing accelerator were shown in slides. 

The following talks dealt with the oorrectians of 
eberretions. J. O. Burfoot‘ reported results of his 
theoretical studies on the possibilities of a correction. 
of electrostatic lenses by abandoning rotational sym- 
metry. He showed pictures of many queer equi- 
potential surfaces which oould foci without 
dL peta aberration ; none of however, could 
easily be applied to the design of practical lens 
electrodes. A. D Archard discussed various pos- 
sibilities of ean from circular 
leadmg to astigmatic fooi. 
means of a large plaster model the 
elliptical distortions and of corrugations of the end 
faces of electrodes or of pole pieces, and he explained 





the different kmda of magnetio and electrostatia 
‘stigmator’ devices which have been used successfully 
in electron mi for the oorrection of this 
asymmetry error. J. E. C. Jennings remarked that 
every solenoid, even under conditions of best possible 
circular symmetry, would produce (probably dus to 
the helical nature of the coil) an astigmatic focus. 
On the other hand, line-foous lenses can eamly 
be obtained by windmg the solenoid on to an asym- 
metrio former—for example, of rectangular oroas- 
section. 

B. J. Mayo was concerned with the image curvature 
of electrostatic Immersion lenses. Th theoretic- 
ally, a oampletely flat image fleld cannot be obtained 
with such lenses, some with the reduction of 
the curvature has been achieved by using first an 
accelerating lens for converging the pan 
the axis and then 4 decelerating lens for f 
pencils on to the image surface. 

In the next section, devoted to the electron gun, 
M. E. Haine’ reported his with P. A. 
Einstein on a three-slectrods, 
system with a hairpin cathode. Maximum 
of 10° amp./m." per unit solid angle have bean 
obtamed optimum: operating conditions for 
beams of a Gaussian angular current distribution. 
For high-beam currents at reduced bias, hollow beams 
were 0 , the formation of which was derived 
from « marginal emission of eleotrons with outward 
redial velocity nents running into a strongly 
converging fleld ting them across the axis. L. 
Jacob* spoke about the emission characteristics 
of low-energy guns with oxide cathodes. Maxima 
and minima in the angular distribution of beam 
current density ware thought to be caused by plasma 
oscillations. 

The following two talks dealt with the foousing in 
accelerators. F. K. Goward gave same information 
about the strong-foousing synehrotron project. The 
sohame ia easentially based on an alternation of 
magnetic guide fields of very large positive and 
negative flald Index (n) m successive seotors of the 
orbit. However, the very high n-values and a 
correspondingly very large orbital radius, as visualized 
by peace Bed dhe originator of the scheme, cannot 

in practical machines owing to ses 

minute tolerances for machining and 
alignment of the pole-pieces' ; the projected machine 
has to be built on a more modest soale than was 
hoped for originally, J. 8. Bel’ discussed the appli- 
cation of the strong-focusing prinozple to the ewe 
of a linear proton accelerator, and recommended the 
use of electrostatic four-pole lenses which can be 
operated at relatively modest voltages. 

In the following section on electron ios in 
television tubes and valves, L. B. Allard di 
the i ta for, and the limitations of, electro- 
static and magnetic deflectors, especially in con- 
nexion with problems introduced by wid 

. He demonstrated a cathode-ray 
containing & fluorescent screen arranged tangentially 
to the deflected beam so that the defocusing effecte 
introduced by the deflector could be seen at large 
deflexion angles. B. Meltzer spoke about certain 

henomensa which are most troublesome in 


time-lag p 
the piok-up of rapidly changing scenes by television. 


z 
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cameras, These are due to the fact that a mosaic 
element onthe signal plate is not discharged at ance 


be the shorter the larger the scanning current that 
can be concentrated upon the alement; henee the 
limita to the reduction of the lag are set by electron 
optical conditions. The quality of the focus is known 
to deteriorate with inoreasing temperature of the 
electron beam. Apparently, owing to space-o 
Pease bee as bae been Toad 10 
be much higher and to increase much more rep gare fl 
than the temperature of the oathode. ©. 8. B 
reviewed some applications of electron optica to 
valves : for example, the foouging by valve grids and 
the effecta of an alignment of these grids. He also 
discussed the design of thermionic multiplier valves 
and of counting tubes’, and he reported some recent 
attempta to increase the slope in deflexion valves 


focusing deflexion is effected between cylimdrical 
condenser plates; a change of 1 volt oan still be 
detected at an electron energy of 1 keV. The use of 
this spectrometer was illustrated by experimental 
curves showing the amall quantum losses which are 
known to oocur at the transmission of electrons 
through thin foils. R. E. Siday discussed the accuracy 
of his absolute method for measuring ee energiess, 
- & method which depends on recordig the 

rotation of & line image by æ solenoidal fleld of 
exactly known magnetic potential difference. J. E, C. 
Jennings" gave a short survey of his theoretical and 
experimental investigations on the deflexion focusing 
errors of circular magnetic prisms. 

Then followed two talks on fine electron fooi. 
V. B. Conslett** discussed the ultimate limita of 
obtainable current density (> 10’ amp./m.*) when 
these foci are scaled down to smallest diameters 
(< 1 micron) by the best available lenses at the 
greatest possible emission density from a hairpin 
cathode. These minute fooi were shown to be very 
useful for producing sharp and intense shadow images 
ET gaa le alae or in the X-ray shadow 
microseope Ehrenberg explained the use of these 
fine-electron probes for the investigation of semi- 
conductors. He ahowed pho taken 
& microscope from which the depth of penetration of 
the electrons into a ftucrescent transparent solid 
could be gauged. 

J. W. Menter* reviewed recent progress of the 
direct electron optical method for examination of 
solid surfaces. An electron beam of 50-100 keV. 
reflected at an angle of a few degrees from a specimen 

through the objective and projector lens of a 

y magnifying electron microscope. Maximum 

of reflexion occurs tly at the 

E Ea angle. The reflected consists of 

imelasti electrons which have suffered 

losses of order of 100 eV. Slides of excellent 

microscope photographs were shown in whioh the 
resolution in some cases reached abour T N 

G. Liebmann showed slides a9 
design of the large resistor-netwo 
he has built up in the laboratories logue hi 
Electrical Industries at Aldermaston. This network is 

being used now to a great extent for solving electron 
cael problems—for example, for the determination 
of flald distributions in electrostatic and magnetio 
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lenses, especially when these are loaded by space 


Finally, P. A. Sturrock, speaking on some prevalent 
misconceptions in electron optics, directed attention 
to the confusion which surrounds some formulsw for 
fooal length of electrostatio lenses. He also discussed 
the necessity for a clear distinction between. dispersion 
and obromatio aberration of systems with curvilinear 
axis such as the semi-circular deflexion spectrometer. 

Many of the items in this meeting were already 
known to the experta in the particular subject. 
However, the contents of the talks were always con- 
cerned with very recent developmenta—often still of 
controversial nature. For this reason the discussion 
was vivid throughout, and it was not difficult to 
establish contact between workers in widely diverging 
fields who were all joined by a oommon interest m 
electron optios. O. KLEMPIRER 


i Lisbmann, G., Pros. PAgs. Soe., B, 06, 448 (1983). 

* Mulvey, T., Pros, PAye. See., B, 66, 441 (1083). 

* Kleorperer, O., “HBleotran Optias’’, nd ed. (Cambeidge, 1953). 

1 Burfoot, J. 0., Proe. Pkgs. Soc., B, (tn ths prea). 

* Haine, LL HA., and Hinstein, P. A, Brit. J. App. Phys., 8, 40 (1052). 
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THE SCIENTISTS 
RESPONSIBILITIES* 
By Dr. R. L. M. SYNGE, F.R.S. 


is fashionable among oritics and brósdoastersa 

nowadays to speak patronizmgly snd almoet oon- 
temptucoualy of the great rationalists of the nineteenth 
century—-one thinks first of T. H. Huxrley—-who 
believed that the advance of our understanding of 
Nature opened to mankind a great of 
material and ethical improvement. It is mamtained 
that this was a delusion, and more compromising 
views about the nature and function of science are 
aired. The aritios have not noticed that the intel- 
lectual giants, who were at work during the nineteenth 
oentury in the most advanced country in the world, 
have only im recent years achieved world-wide 
recognition. They believed that human troubles were -> 
to be overcome by human ingenuity rather than 
endured while blaming or accepting the ‘will of God’. 
Just because here in Britain we have not achieved 
progress commensurate with what these P 
expected, we fail to see what a revolution 
been in the attitude of the millions of the depreased 
peoples of the world, and that it ia to a great extent 
their un to go on accepting fatalistioally 
their various troubles that has had effecta on our own. 
economic position and self-assurance. The change in 
the terme of our trade, sigs bagel E 
inclination by other nations to industrialize them 
irci add touent mote- of tho food they produco 
themselves, is for us the long-term background of 


* Bubetance of an addrem given at the National Conference of 
Balers San kodon" ke Spee po EMOR AS: 
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the past fifty years; against this background we 
have two ruinous wars, the slump of the 19380’s and 
the war preparations and threat of war of the present 


yours. 

The marvellous devel of science and tech- 
nology during this same years have not brought 
to us the benefits people were justified in expecting ; 
benefits there have been, all the same, and it is 
ga ages Tp pa Oren a But 

main applications of the advances in pure science 
have been towards the technology of war, and this 
has bean the most ing in the most recent years. 
Before the Second World War the application of 
science suffered from neglect ; during and since the 
War, the official attitude te had 
at last learnt something of the power of applied 
science, and now to & great extent they are 
it towards objects that at best are unproductive and 
wasteful and at worst could about destruction 
on an unprecedented soale. On surface at least, 
cynicism about the role of science has some justi- 
fication. 

The scientists themselves must bear soame.of the 
blame for the prevalent attitude. The detailed 
solving of any scientifleo problem is an absorbing 

it, and it is very easy to bury oneself in the 
minutis of scientific research and not see the wood 
for the trees. It is widely maintained that “the 
scientist establishes facta’: other sections of society 
make what use of them they will, and that use is to 
a great extent unpredictable’. I think this is a 
serious under-estimate of the sacientist’s vocation. 
Admittedly be works within the framework of 
objectively ascertained facta, and admittedly there is 
a big elarnent of unpredictability in the mplications 
of any new di . But Nature is so complicated 
and manifold that thoee aspecta or facts that a 
generation’s work can hope to reveal are only a 
- minute proportion of what is waiting there for future 
generations. Some of the spectacular advances of 
recent years have induced a sort of intellectual 
arrogance among scientists, an over-estimation of the 
extant of our understanding of Nature which leads 
them to under-estimate the enormous choice of 

ways of experimentation and observation which 
es open to us. This leads to a very routine approach 
to experimentation, and one which is much subject 
to arares. Some fields of study are worked to 
exhaustion and others are neglected. The desire of 
those who finance research for immediate practical 
resulta is only partly to blame for this. Scientists 
must coms to feel much more responsibility for what 
facts are ascertained, that is, for the direction taken 
by the progreas of acienoce. I will return later to 
some consequences of this for British science in 
particular. 

The other stock answer of the scientist wishing to 
evade responsibility is “As a scientist ...I have 
no more right than any other citizen to & special 
in how publio affairs are run”. This often means “T 
am willing to be as dumb as other citizens while publio 
affairs are , even when it concerns matters 
of which I have special knowledge’. Actually, of 
public comment by many of those beat able to judge 
(for. exemple, Oivil servanta) when affairs are being 

One wonders how many 


tions of publio funds comparable to the 
groundnut merae aro kept dank aa a Toul of th 

Secreta Act or of the fear of loas of employ- 
ment. I am far from claiming as desirable the 
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stitution of politicians by scientists; but I do think 
acientista ahould be far more vocal than they are 
about matters of public interest where they have 
_ These are many and important. 


Science for Peace. 
Committee on what it has done so far in 
important information and issues publicly dealt 
with. 

The main problem which now faces us is the threat 
of war and the use in war of weapons having a new 
order of destructiveness. The problems raised by 
these new possibilities of waging war have been 
discussed at langth by all manner of The 
bulletin of Saience for Peace: has contai recently 
quite & lot of discussion of the “j ion” for the 
use of one kind of weapon or another and of the 
ethics of scientists working on the elaboration of such 
weapons. My own view is that this sort of argument 
is rather sterile and not particularly helpful in the 
present situation. I maintain that many of the 
weapons the use of which is contemplated would have 
effecta that are entirely unpredictable, and that who- 
ever might be concerned with using them would be 
faced with charges not only of inhumanity but also 
of jeopardising the future of the human race for 
generations to come. The greatest danger seams to 
come from radioactive substances and from ionizing 
radiations. But I do feel that the most important 
activity for us here and now is to work to put a stop 
to existing wars and to prevent future wars by 
agreement between the nations. That is why I sap- 
port the British Peace Committee and, through it, 
the work of the world peace movement. The Prees 
of Great Briten du gee te alee o. Lis moriment; 
but is particularly careful not to mention ita 
gramme. This is the minimal programme I have just 
mentioned, and, being minimal, it obtains maximal 
support among all the nations of the world. It aims 
at the negotiation of a pact between the nations 
which will effectively prevent the use of war for the 
settlement of questions at issue. The very destructive-~ 
nes and inafficiency of war for settling questions at 
dispute is more than ever manifest to the peoples of 
the world, and they are imoreasingly impatient with 
ee ieg kahi preparation whioh is 

burden to most people and likewise 
aia leer eee A. genuine settlement could lead to 
satisfactorily contro disarmament all round and 
to an effective control and accounting of radioactive 
meterials. I cannot feel that after such s settlement 
the risk from biological warfare, the materials of 
which are admittedly difficult to control, would be a 
very great one. Such an international settlement is 
icularly important for Britam; im view of our 
population density and our on 
eee ES SEEE E 
vulnerable in the event of full-scale war. Quite apart 
from its crippling effect on our economy, the oon- 
tribution of successive British governments to the 
poker game by going in for constructing atom 
bombs is pathetio from this point of view. 

Of course, I know that the preparation of expensive 
armaments is advantageous to various individuals, 
and also that should it cease the economy of the 
United States would be faced. with serious problems 
of readjustment. But this is not sufficient to justify 
what is & serious economic burden carrying with it a 
still more serious threat for nearly every nation in 
the world. 
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work for, sinoe if it can be attaimed the other 
troubles which affect the scientist will in large measure 
fall away. These troubles, refusals of passports and 

visas, secrecy of scientific work, lack of freedom to 
publish (with its bed consequences for the individual 
trying to change his: job), are things that really hurt 
scientists. We have a big job to do upholding the 
decencies of our profession and trying in all ways 
open to us to maintain the international unity of 
science against those inftueances that are trying to 
atifle it. But I think it is an illusion to suppose that 
ours is more than a delaying action; a delaying 
action which only makes sense on the supposition 
of an end by international agreement to the war 
preparations. 

My own view about improving international 
relations and opening the way such an 
agreement is that the best hope lies in recognixing 
how firmly nationalist feeling is entrenched in the 
world to-day. My travels have extended only from 
the Alps to the Arctio Ocean and from Poland to 
Ireland, but even within that narrow there 
is plenty of nationalism, and it does not seem to be 

with any particular system of government 
or religion. To advocate a balanced national economy 
and truly reciprocal relations with other 
nations is not an inspiring doctrine compared with 
ambitious schemes for world or continental federation, 
international plans for reconstructian, and so forth. 
But I cannot feeling that it is the path for true 
imternationaliam at the t time, and that these 
more grandiose proposals aro very very often suspect as 
projects for by foreigners in & 
nation’s own affairs. git gta I thmk it is highly 
indiscreet for citizens of Britain to preach to other 
netions, particularly Asiatic nations, the neo- 
Matiiasiatinns that has. recently became so faahion- 
able. i er ery gr a of Science for 
Peace, F. le Gros Clark and N. W. Pirie, have done an 
excellent job in bringing together a number of gifted 
authorities on food! to show that these are problems 
for the coming two generations. It is for us to ensure 
their survival in an undamaged world. With them, 
we can all expreas our to Lord Boyd Orr 
for ig evengeliait far lood and Wi sanoi ee 
humanity all over the world. 

While working towards really effective inter- 
national agreement, we could well take steps to put 
our own national affairs in order. It has not been 
convincingly shown that even under existing con- 
ditions a smaller military expenditure could not be 
used to ensure more effectively our national security. 
‘At the same time, tensions due to the presence of 
cur forces in the territory of other nations could be 
relaxed. We could also assert our sovereignty in. our 
external trade, make suitable long-term trade agree- 
ments and keep them ulously. Such measures 
would penkt at leans he beging cf e dorariare 
from being chronically on the brink of 
as well as contributing substantially to a diminution 
of international tension. We could then set about 
some of the jobs that are crying out to be dons. 
Foremost of is to stop cutting the education of 
our children. Of all the various forme of pound- 
foolishness in which we are involved at the moment 
this seems to me the one that will have the worst 
results m the long run. But we could also make a 


This seems to me to be the immediate objective to 
secondary 
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of capital with advantage. Once & government could 
show that it had some faith in the future, stemmed. 
the inflation and produced a standard of living that 
rose rather than fell, plenty of people would be ready 
to put savings into productive projects of this kind. 
So far aa scientists are concerned we have at this 
moment, with our tradition of all-sided fundamental 
science, & magnificent basis for developing those 
newer branches of technology that will be needed. 
New branches of pure science will also need sulti- 
vation. We have rather a good reserve of trained 
people who could do with wider scope for their 
might even have a few over for helping 
other nations should they ask for such help. 

Very few of the matters I have been discussing 
concern acientista alone. But progress on all of them 
would be more rapid if scientists were more up- 
standing and vocal about them ; if, in faot, they took 
& more serious view of their responsibilities. 


1 Belenco for Peace, 49 Flower Lane, London, N.W.7. 


2 “Four Thousand Million Mouths’, ed. F. le Gros Clark and N. W. 
Pitre (Oxford Univernty Prem). À 


RESEARCH DEVELOPMENT IN 
THE MACHINE-TOOL INDUSTRY 
OF THE U.S.S.R. 


N an editorial in the Rusian machine and tool 
journal, Stanks + Instr. (24 (1), 1; 1853), which 
is the official organ of the U.8.8.R. Ministry of 
A Cue E iee 
nineteenth Session. of the All Union Party 
progrese of the current five-year plan Apel 86) ee 
ollows : 


“TAmong our immediate objectives are] to` 
the work of the scientific research institutes 
the scientific labours of the highest scholastic - 
establiahments ; make fuller use of the powers of 
ecienoe to solve fundamental questions in devel 
ment of the national economy ; make more 
available the most advanced _ practice ; 
and ensure wider practical use of scientifie di 168 ; 
moreover, to aist in every way the teaching pro- 
feasion to work out their theoretical problems in all 
branches of knowledge, and to strengthen the union 
of science with i 
In the repart on the work of the Central Committee 
of the Communist Party of the Soviet Union (VKP), 
Mr. Malenkov is quoted as emphasizing that, in the 
struggle for farther technical progress, acience mrust 
play a much greater part. Only thus will the Soviet 
people more fully discover and better utilize the great 
wealth and powerful forces of Nature. Much sucoeas - 
has been already achieved in recent years of the 
greatest Importanoe in the Soviet economy. At the 
same time, he revealed also oertain defects and 
weaknesses. Incidentally, it may be observed that, 
at the eighteenth Seasion of the Party, Malenkov 
had a great deal to 
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Research Institute for Tools (VNIT), and the Scientific 
Research Institute for Abrasives and 

(VNITASH). The relevant branches of manufacture 
receive regularly from these and other establishments 
information and examples ates and processes 
whereby labour efficiency can be raised, metal- 
working and the like improved, eto. Special attention 
aah ahem to mechanization and sutomatiration of 

ods 


mentioned, there is also a fourth which appears to 
fail the functions of a office, this 
being the Bureau of Interchangeability eh ag 
great part of the work of ail is concerned with 

ponents for electric motors and for the E 
and tractor industries, with formulating the best 


types of mass-production lines and working ayoles, 
in bans a new machines and methods 


the Abrasives and Grinding 
Institute haa establie d the conditions for producing 
abrasive particles of given qualities and character- 
Gee ie oe ain a 
more acourately controlled than was hitherto possible. 
Further details of ita work were given in @ report on 
the Russian abrasives ind (Stank i Instr., 23 
(12), 6; December 1952). Reference is made to a 
number of different types of new machines, 
tools and instruments, supplied to various factories 
in 1951 and 1952, moluding some woodworking and 
foundry equipment by the respective institutes for 
these two branches of industry. Details with drawings 
of some of these were published in Stanki + Instr. 
during 1952. 
Yet it is complamed that the introduction of new 


More specifioall 


methods and improved equipment proceeds much too 
slowly, at all events in some of the engineering works, 
and there is considerable room for -up and 
more efficient management in this on. The 


same oriticiam has been noted in other industries— 
for example, in some of the glass and ceramio fao- 
tories-—according to the official journal for these. As 
has been stated above, it was voiced by Malenkov 
at the eighteenth Session of the Party in 1951. For 
example, some of the comperatively new designs 
from the metal-cutting machines institute, evolved 
five or six ago, for high-efficiency 
machines, 


very tardity been adopted (“become familiar’) i 
general practice. More particularly in the machins 
construction works, the results of research, including 
new and improved types of high-efficiency gear- 
cutting machines, undertaken by the tool research 
institute and the Novo-Kramatorsk heavy machine- 


tool factory of the Ministry, Hace Deon peachicalle 


cod een ah work, and thus ensure considerable 
economy in tungsten, titanium, oobalt and other 
materials in short supply. The real fault sometimes 
may lie with the institute concerned and ita associate 
works, for, although it appears a little ambiguous, 
the statement is made to the effect that the abrasives 


In addition to the three technical mstitutes - 
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(this, of course, msy be partly due to lack of demand), 
and the metal-cutting machines institute is also . 
charged with alackness in production. 

It is suggested that, for speeding-up the more 
general adoption of better methods and equipment, 
the institutes concerned must maintain closer liaison. 
with the factories, from the very beginning of their 
research along any particular line. This should be to 
the mutual advantage of both gides. More especially 
the workers themselves in the factories should be 
interested in, and attracted to, new developmenta. 
(Incidentally, it may be mentioned that one means 
of doing this in the machine-tool industry, to which 
reference is made from time to time in the technical 
preas, is the organization of prize competitions for 
improved machine designs, although these may be 
limited mainly to the higher ranks of foremen, 


ughtem.en..) 

The scientific research establishments are directed 
to make wider use of possibilities suggested to them 
in the imstructions and directives issued by the 
pera of Machine Construction. These directives 

also to the factories, and charge them with 

d i ilities in regard to the introduction 

of results obtained in the research institutes. It is 

a binding obligation on every worker, both in the 

institutes and in the factories, to make the fullest use 

of such results, described as the most powerful aid 
W. G. Cass 


TRANSFERASE ACTIVITY OF 
HYDROLYTIC ENZYMES 


By Dr. R. K. MORTON 
School of Biochemistry, Untversity of Cambridge” 


recent years there have been a number of 
demonstrations that oertain pre- 

peat of hydrolytic enzymes may ostalyse the 
ormation of new compounds by transfer of a group 
from a ‘donor’ compound to a suitable ‘acceptor’. 
While this ‘transferase’ activity was found to be 
associated with certain preparati 

inases', and acid’ and alkalime’ phosphatases, 
the relationship between the enrymes ocatalysing 
hydrolysis and transfer was by no means clear. The 
exchange reaction has been ascribed to the combined 
action of two enzymes!, to speciflo transfi 
enzymes‘ and to the hydrolases themselves», 
detailed study of the action of highly purified 
alkaline phosphatase has therefore been carried out 
in this labo . The resulta, which are summarized 
in this article, indicate beble mechaniam of 
the exchange reactions. igi Pearce sone core 
reported elsewhere". 


Transfer Reactions catalysed by Alkaline 
Phosphatase 


The alkaline phosphatases of both cow’s milk and 
calf intestinal mucose were purifled to obtain essen- 


tially electrophoretioally sy mined in Na , using 
ures already briefly in peste 


tio creatine phosphate, glucose, 
acetate, and veronal a dha wah the 
purified enzyme at pH 9-6 and at 87° O. for 2-5 min. 


* Present address: Departenent of Biochemistry, University of 
Malbourne. 
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Inorganic phosphate and creatine liberated were 
- determined colorimetrioally** and hexose phosphates 
were estimated enxymically™. The products were 
creatine, Inorganic phosphate and gtucose-8-phosphate 
only. Under the reaction conditions used, which were 
designed to measure true initial velocities, there was 
no detectable hydrolysis of the ester phosphate formed. 
by transfer. 

experimenta clearly established that 
both milk and intestmal phosphatases catalysed two 

ultaneoualy : 


reactions sim 


creatine phosphate + water —> 
morganic phosphate + oreatme (4) 


creatine phosphate + glucose —> 
ginucose-6-phosphate + creatme (B) 


When creatine phosphate was replaced by morganio 
ponpe at the same (or at lower) concentrations, 
with other conditions there was no 
synthesis of gtucose phosphate. Moreover, the 
addition of imorganio phosphate to the reaction 
mixture containing creatine phosphate appreciably 
inhibited both the hydrolytic and the transferase 
aotivities. Under the conditions em bene here therefore, 
all new ester (equation B) was formed by direct 
transfer of the phosphate group. 
In contrast with other investigations**+, the pro- 


cedures employed in this study measure- 
ment of the true initial rates of the hydrolytio 
end transferase reactions. E ee ee 


determined using various donors (containing both 
high- and ita phosphate bonds), such as 
creatine, phenyl gtyoaryl ph ae and & 
number of different soceptors, glucose, 
fructose and glycerol. This ranle at tees Eilis 
studies, whi are summarized below, show the 
influence of a number of important factors an the 
transferase reaction. 


, are 
panying It is seen that, up to 2 M glucose, 
the initial rate of hydrolysis, that is, the liberation 


Glucose concentration (Af) 


ere eee 


acotate (0-01 
en aio (01 So aad 4), 


on the transferase 
ad the: OONK 
intestine] 

Incubation was at 





raon o E eae sacle Ty rae The 


0. for 5 min. 
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of inorganic phosphate, declines with increasing con- 
centration of glucose, while simultaneously the initial 


the rates of hydrolysis and of transfer decline, 

tly through non-specific effects of the high 

concentration. However, the percentage 
transfer, that is, the ratio (umoles ghicose phosphate 
formed x 100)/umoles creatine liberated (compare 
ref. 3), increases with increasing glucose concentration 
to a maximum value at about 2 M glucose and is 
unchanged by further increase of glucose conocen- 
tration... : 

Essentially šimilar results were obtained with both 
fructose and glycerol, although the maximum per- 
centage er differed from that obtained with 

However, no phosphorylation oould be 
ted when sucrose was used as an acceptor. 
Although sucrose was not phosphorylated, there was 
a continual decalme im the rate of hydrolysis with 
moreasing sucrose concentration, as noted with 


Donor concentration. Both the initial rates of 
ee eae ee 
by changes in the donor concentration, and thus the 
a ee A Similar 
findings been reported for acid phosphatase’. 
The oontrary findmgs by other workers" were no 
doubt due to the fact that true initial reaction-rates 
were not measured. 

Hydrogen-ton concentration. Over the range pH 8-0 ` 
to 10-2 the percentage transfer was found to be 
independent of pH. The dependence of percentage 
transfer on pH found for plant acid phosphatases’ 
was later attributed to the mftuence of pH on the 
bond energy of the donor!*. However, as shown 
below, the donor bond energy does not determine 
the percentage tranafer. 

Nature of the donor. It has been claimed that the 
bond energy of the donor determines both the rate 
and efficiency of the transferase reaction catalysed by 
alkaline phosphatase’, although the i rtance of 
the enzyme specificity in relation to the råte of 
reaction has been recognized'*. However, the resulta 

given in the acoompanying 
table show that the percentage 
transfer obtained with alkalme 
ph is independent of 
80 the donor bond-energy. Thus, 
provided that true initial rates 
are measured, not only does 


glucose as does creatine phos- 
phate but, indeed, the rate 
of the reaction with gtycerol . 
phosphate is very much greater 
than with creatine phosphate. 
The latter is a relatively poor 
10 substrate for alkaline phos- 
phatase. It should be noted - 
that the transfer from 6- 
glycerol phosphate to glucose 
forms an ester of higher bond- 
0 than the donor. 


cahata (0 mgm()'8 mL) tn 
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BWTWEAY PAOSPHLATE BOND Ewmncy or THE Donon 
YTAGE TRANSFER WITH ALKALIVE PHOSPHATASE 


RMLATIONSHO? 
AYD HE PURGA 





* See refs. 18 and 2i. 
t Value estimated fram published dats for p-nitrophenyl phosphate™, 


act as donors for the trans- 
Binoe pyrophosphates are not 


di-phosphates are used as donors. However, 


iP ge a ale is a suitable donor, and shows 
similar percentage transfers to those found with 
other ortho-monoph 


Thee an oie Whee atest Ei ca 
ferase reaction with B-gtycerol phosphate as donor 
and glycerol as sooceptor is a-ghyoerol phosphate. 
Thus alkaline phosphatase catalyses a ‘phospho- 
mutase’ reaction. 


Results with other jen 


pH 9-6. Caine the acid ce ea B l 
phosphate percentage ee 


Oe a eee ee and the product 
= each case was giucose-8-phosphate (compare 
3). 

No transferase reaction could. be detected when 
the phosphatases of narrow substrate-specificity, 
apa kidney hexose diphosphatase, 5-nucleoctidase 
from bull testes, and muscle myosin — adenosine tri- 
phosphatase were used with their sl lea sub- 
strates and either glucose or glyoero TB. 
Other workers have reported that they were unable 
to demonstrate any transferase activity associated 
= the substrate-speciflo inorganic pyrophosphatase 
ot yeast. 

There was little or no decline in the rate of hydro- 
lysis by such subetrate-specific enzymes in the 
presence of quite high concentrations of potential 
ad anata ea such ag te shag glycerol and 


Mechanism of the Transferase Reaction 


The above resulta show that certain campounds 
containing xyl groups can. compete 
with water for a site at the enzyme surfaces of the 
alkaline and acid phosphatases, but not at those of 
the iflo phosphatases. The group- 
specific acid and alkaline phosphatases clearly have 
a meagureble affinity for acoeptors, such as glucose 
and glycerol, as well as water, and it is suggested 
that the which show strict specificity toward 
the donor show strict specifloity toward water 
as the phosphate acoeptor. 

Kinetic studies suggest that the reactions of the 
acid and alkaline phosphatases may be described by 
the following equations : 


~ 
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E + RP è ERP (1) 
B.RP e BP (+ ROH) 
BP + H.OH e BP.W 


EP.W +H + HP (4) 
EP + R'.OH = BPA (5) 
EPA >B + RP (8) 


where H is enxyme; RP is substrate (phosphate 
donor); HRP is ensyme-substrate complex; EP 
is phospho enzyme; ROH is liberated 
aloohol; H.OH is water; HP.W is phosphorylated 
enzyme—water oomplex ; HP i is inorganic phosphate ; 
E .OH. is acceptor ; BP.A is phosphorylated enzyme- 
aooeptor complex ; EP is acceptor phosphate 
(newly-formed. ester). 

The first reaction is probably the formation of an 
enxyme-substrate complex BRP ( ion 1), which 
ere rise to @ further complex EP (equation 2). 

i aoid and alkaline phosphatases catalyse 
syntheses from inorganic p hate, the latter must 
be regarded as a substrate of enzyme, and H may 
be substituted for R in equations land 2above. The 
same complex, EP, is probably formed in both cases. 

Some consideration hag been given to the nature 
of the complex BP. Data obtained during these 
studies suggest that the enzyme may be phos- 
phorylated following combination with the substrate. 
The complex HP therefore may represent the ‘active 
enryme: which contains & reactive phosphate group 
(possibly formed by phospho: vi of the phenolhoe 
hydroxyl of æ tyrosine resi This would be 
consistent with the rales “findings of other 
workers’415 thet acid and alkaline phosphatases cause 
aleavage of the --O—P— bond of the substrate. 

Tt is suggested that when acceptors, such as water 
or glucose, are activated at the enzyme surface by 
forming the complexes ahown in equations 8 and 5, 
the reactive phosphate group passes to the acoeptor, 
thus forming either inorganic phosphate or a new 
ester (equations 4 and 6). 
the subetrate-speciflo phosphatases 
by equations 1, 2, 3 and 4. Binoe 
these enzymes have a relatively poor affinity for 

other than water, the addition of oom- 

pounds such as glucose or glycerol, even in very high 
concentration, has little effect on the rate of hydro- 
. In the case of hexose diphosphatase, the 
combination between the enzyme and substrate 
probably involves an —SH , and HP may 
well represent the ‘active ' which contains the 
thioester group —-S—PO,H,. It has been shown that 
—SH groups are not involved in the combination of 
alkaline phosphatase with its substrates”. The need 
ee ee 


TA Poa bebły related to the differ- 
ity shown by hexose diphos- 
phatase and nad a ch osphatase. In this connexion, 


rt is noteworthy eee ne | p hosphokinases, which are 
all highly specific toward both donor and acceptor, 
appear to require integrity of —SH groups for com- 
bination between the enzyme and substrate’. 


involved in the transfer reactions reported for 
enzymes such as §-glyoosidases!, fructo- and gluco- 


invertases!***, game proteinases’" and oertein 
peptidases™. All the Fe hers as enxymes for which 
transferase i been described exhibit a 


ee It seems 
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very likely that, in general, the hydrolases of very 
nazrow substrate specificity will be found to be 
devoid of associated transferase activity. In view of 
the evidence obtained with purified alkaline phos- 
phatase, there seams no good reason for attributing 
any longer the transferase activity to 
associated with, but distinct from, the hydrolases. 
This work was commenced while holding a trevel- 
ling scholarship awarded by the Gowrie Scholarship 
Trust of Australia, It was completed while receiving 
a grant from the Agricultural Research Council of 
Great Britain. The assistance of both these organ- 
izations is gratefully acknowledged. I also wish to 
thank Dr. M. Dixon for his encouraging interest and 
advice throughout this work, and Dr. E. O. Slater 
for valuable advice on enzymic methods for the 
estimation of hexose phosphate. [Jan. 13. 
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BASIC MAGMA CHILLED AGAINST 
ACID MAGMA 


WE: Wager in St. Kilda and a little later Bailey 

at Slieve Gullion, have recently been led, T 
independently, to a novel conolugion concerning local 
inter-relations of oertain bagio and acid igneous rooks 
belonging to the British Tertiary province. Evidence 
from opposite enda of the vinoe, 250 miles apart, 
forced us to postulate chi and crystallization of 
basic magma against acid magma. We were at first 
reluctant to do this, but on second thoughts both of 
us, again independently, realized that since the 
tamperature-range of crystallization for basio magma 
is @ hundred or so degrees higher than that for acid 
magma, it ia not unreasonable to postulate chilling of 
basio magma against oooler, but still liquid, acid 


magma, 

The 8t. Kilda evidence comes from the complicated 
belt of rocks mapped by Cockburn! which hes between 
the earlier eucrite and the later Conachair granophyre. 
The chief rook in this rone is a fine-grained gabbro 
or dolerite, which has been extensively injected by 
miocrogranite, often with much interaction between 
the two (ref. 1, pp. 516-20, 580-38, 588-39). In 
addition, Coakburn has distinguished a a fine-grained 
olivine—bagalt intimately associated with the micro- 
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granite ; it is the special relationships of the latter 
which in 8t. Kilda led to the new concept. 

In the field, acid material often veins the basalt, 
showing that the acid magma was mobile after the 
basalt had solidified, but oocasional critical pieces of 
field evidence indioate additional camplications. 
Thus along the western shores of Village Bay and in 
the Dun Passage, the olivine—basalt material often 
occurs m the microgranite as series of alined blocks, 
among which individual blocks are either rounded or 
have one side cuspate to fit the rounded form of a 
neighbour. Some of the rows of blocks are believed to 
have resulted from basic magma injected into the acid 
magms, like pillow lava into water, but this arrange- 
ment apparently into others which are inter- 
preted as the t of the pulling apart of the partly 
solidified basio magma during flow of the enclosing 
more acid materia]. The tearing spart sometimes 
occurred when the basio material was still essentially 
fluid, giving & string of blocks, more or less rounded ; 
at other times it affected material that was essentially 
solid, when more angular blocks have resulted. 

Textural relations vary correspondingly. In some 
cases the selvedge of the basio rook becomes in- 
creasingly fine-grained towards the margin for half 
& cantimetre or so, as is clearly a both in the 
feld and under the microscope (Fig. 1). The selvedge 
then reproduces the familar effects of ohilling of 
basio magma as sean elsewhere m small dykes and 
sills intruded into normal country rook. It is therefore 
in the present instance attmbuted to chillmg of the 
basaltic magma against the adjacent acid. Where, 
however, the basio magma had solidified and then 
been fractured and penetrated by the still liquid acid 
magma, it does not show a fine-grained selvedge. 
Moreover, the acid material, often hetero due 
to contamination with the earlier dolerite, does not 
in any circumstances show signs of iia at ites 
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contact with the basalt; and its additional oon- 
tamination in this position is only on a microscopic 
soale. Tho mterest of these various phenomena was 
fully realized in the fleld, so that contacts were 
repeatedly examined. Eventually two cases of dyke- 
like masses of basic magma were found cutting acid 
rook and hybrid. There was definite chilling of the 
margin of the basic dyke, and yet acid magma was 
afterwards injected along occasional tears in it. 
Instances of this sort are likely to be rare, because 
there was much movement capable of tearing the 
ar injections into detached blocks. 

o appearance of the contacts here 
decribed might be tought of es perhaps originating 
through metamorphiam or metasomatian ; 
explanations might be offered for the Tee ape 
rounded or cuspate inclusions of the basaltio roak in 
the acid. Several tentative hypotheses were tried in 
the feld, but the one accounting most satisfactorily 
for the diverse and complex contacts between the 
basaltio rook and the microgranite starts with 
injection of basic magmas into still hot-and mobile 
acid material, with some rapid orystallization of 
basalt at the contact due to a certain degree of 
chilling. Subsequent movement has often involved 
the tearing apart of the basalt at different stages in 
ita solidification, and this has given another of 

ite contact without evidence of ing. 
At Slieve Gullion the idea of basic magma chilling 
against acid arose out of consideration of oertain 
relationships recently described by Doris Reynolds’. 
She has in places identified what she takes to be 
ahilled pillowy surfaces of basic lava, which latter, 
sho thinks, bas bean metamorphosed, a few inshes 
away, into hypersthene—dolerite. Against the chilled 
surfaces she found that granophyre has not in- 
He pee earner and within the chilled sones 
recognized indications of oontact-alteration, 
ime Pao grasmliiieation oF angie toda (of 2 
pp. 81, 96-98, 119, 133, 140). A visit to three cited 
ooalities ahowed that appearances do not correspond 
closely wrth those by pillow lavas in other 
parts of the world. The differences are, in faot, so 
great as to render it very difficult to imagine that 
the observed chilling can be ascribed to contact with 
water, the agent responsible for surface chilling in 
the case of pillow lavas. In most respects, however, 
the iptions given have been confirmed. Thus 
Fig. 2 is a microphotograph of a specimen collected 
at the moet representative ow’ locality, and 
ulustrates a contact of chilled t against grano- 
phyre, the former merging outaide the fleld of view 
into dolerite. Two things are abundantly olear: 
(1) progresive reduction of basaltic texture towards 
the contact; and (2) crystallization of the grano- 
phyre against the contact, aa indicated by arrange- 
ment of marginal growths of hornblende and 
magnetite. In addition, though the photograph fails 
to reproduce it, the alide itself reveals under the 
microscope positive evidence of contact-alteration of 
the chilled basalt. 
As & straightforward interpretation it is claimed 
So ee 
cooled sufficiently against it to 
daveiog Within fast a GAEE, intérliqnid crust. 
This, on its beaic side, has continuously grown with 
at first i ooarsenoss of ; while on ite 
other side, it has, after some delay, furnished attach- 


deale that the chilled basaltic crust, held 
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be ce Contaci of chilled subvariolitio baslilo edge of dolerite 
eo M I Ea ee ey TETE uate 
litthe } of Blisve Guilhon summit (x 10) 


for a long time above.the crystallization temperature 
of adjacent acid magma, should show a certain 
amount of contact-alteration (annealing). 

This interpretation is greatly strengthened im that 
it oan be applied without modifloation to analogous 
uring exposures where everyone agrees that 
geometry forbids a pillow-lava hypothesis. Thus we 
read of “hypersthene-dolerite out by veins of grano- 
phyre”, and “yet the hypersthene-dolerite has fine- 
grained edges resembling chilled edges” (ref. 2, pl. I, 
8); and again, in relation to a microphotograph of 
the result (ref. 2, pl. I, 5)}—very like our own. Fig. 2 
but from so different locality: ‘The fleld shows 
of pyroxene end crystallites of plagio- 
clase in @ subvariolitio matrix. The texture of the 
matrix becomes even finer-grained as the granophyre 
is approached. A few inches from the contact the 


hypersthene-dolerite has a grain-size of from -2 to 
1-1 mm.”-—m contrast to abmost nothing near the 


granophyre. This towards-margin diminution of 
grain-size is taken Bailey once again to denote 
chilling. It is di t to see how it oan be due to 


as advocated by Reynolds (ref. 2, pp. 
118-122), or yet to metamorphiam, Richey’s altern- 


ative’ 
L. R. Wacue 
Dept. of Geology and Mineralogy, 
University of Oxford. 


19 Greenhill Gardens, Edinburgh. 

1 Cockburn, A. AL, Trens. Rey. Soo, Edin., 58, 511 (1935). 
* Reynolds, D. L., Trens. Roy. Sos. Mein., OB, 85 (051) 

* Richey, J. H, Pree. Geol, Areco., 48, 274 (1937). 


E. B. BAILEY 


Pror. L. R. Waaxe and Sir Edward write : 
“Evidence from Appa e ends of the [British Tertiary] 
province, 250 miles apart, forced us to postulate 
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chilling and crystallization of basio magma’ against 
acid magma’. .Since, so far as the southern end of 
the province is concerned, their “evidence” isz} re- 
interpretation of observations made by me at Slieve 
Gullion, I feel it necessary to point cut the inoom- 
patibility of the re-interpretation with my published 
observations! ^, 

At Slieve Gullion a pile of gently dipping layére of 
Sores Ce ee Oe eee 
transgreased. by plug-like masses, veins net-veins 
of inden Ea Telated types of acid rook. The 
pomt of immediate ce 18 that study of the 
. Telationships of the dolerite layers to onb another 

hyres revealed the 

presence of fine-grained edges which cannot all have 
in the same way. Two of the basio layers 

resemble sillas in that they exhibit fine-grained 
margins at both their and lower contacts. The 
„edges of adjoin pre-existing rocks 

2 ee a a a a o 
truded, and it is for this reason that such fine- 


grained edges are commonly interpreted as chilled . 


In the lower part of the pile the dolerite at some 
localities exhibits pillow structure, the pillow forms, 
which measure 2-8 ft. in greatest diameter, being 
bounded by fine-grained selvedges. Pillow structure 
is a relatively rare geological phenomenon, known 
E Knowledge as to ite origin is 
derived from present-day observations that pillow 
structures form when certain basaltic lavas flow into 
water, Ta id surface chilling accounting for the fine- 

Se ot ite pillows Bailey’s mterpretation 

of the Slieve Gullion pillow structures as æ oon- 
of basic ee into contact with 

acid magma has no ional background, and 
is, moreover, Inconsistent with the evidence provided 
by the rocks themselves. His interpretation implies 
that the fine-grained edges of the pillow structures 
always adjoin acid rook. This is not the case. 
Although veins of acid material have oommonty been 
emplaced along the boundaries of the pillows, there 
are ebundant examples of contiguous pillow structures 
without intervening acid rook. In these examples the 
edges are still present and im jaxta- 
position with one another. Consistent with my own 
interpretation of the pillow structures saa having 
originated in the normal way as a consequence of 
basaltic lava flowing into water is the occasional 
discovery’, by orofters, of small pooketa of ‘ooal’ 
within rocks exhibiting ilow structure. The ‘coel’, 
which burns well, is possi ly carbonized wood derived 
from troes which, like Maocolloch's ‘Tree in Mull, were 


edges of the mils and pillow structures, Bailey sup- 
poses them to be edges of mases of basio magma 
which were chilled agamst relatively cool acid magma. 
It is mechanioally impossible for acid net-vains to be 
a result of basic magma rising into acid. from 
this, it is evident in the field that the plug-like 
masses and veins of granophyre commonly transgress 
the lineations of the dolerites. These granophyres 
and the adjacent fine-grained edges of the dolerite 
therefore post-date the crystallization of the dolerites. 
There is, moreover, evidence that these fme-gramed 
margins represent dolerite which had melted at the 
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time of the emplacement of the magma (or other 
mobile antecedant) of the granophyre. Where greno- 
phyre veins 


edges contain corroded relios of bytownite which are 
dissected by se igi ia srg a 
result from melting. The refractive index of 
the glass eee ee A 

ion Ans, corresponding to that of the liquid” 
whi would form first if the bytownite were fused’. 
By reference to the thermal equilibrium diagram of 
the plagioolases*, the temperature at whioh liquid of 
composition Am,, would form from the bytownite 


concerned is 1,458° O. at atmospheric pressure. 
Evidence! indicates, however, that the melting took 
place at a water- pressure of the o of 


-vepour 
300 bars. The lowering of the fusion Aaaah of 
albite m the abite- water at & vapour 
preasure of 800 bars is about 108° 0.4. If the lowering 
of the fusion temperature of the bytownite oon- 
ee of water va » iB of the 
same order, then the partial fusion ee. the bytownite 
may be taken as indicating & minimum temperature 
of about 1,355° O. At this temperature æ high pro- 
portion of what is now the fine-grained margin of the 
dolerite would be melted. From the presence of 
swallow-tail plagioclases in many of the fme- 
grained edges, it can be mferred that the melted 
material mainty solidified as glass which has aince 
devitrified 


strating the origin of 
dolerites adjoining 

in providing, so far as I know, Sy car a is pe 
logical evidence as to the tamperature of a granophyre 
‘magmas’. Wager and Bailey make no reference to 
the paper! in which the details of my investigation are 
recorded, although at a symposium on the origin of 
gabbro held by the Royal Society of Edinburgh on 
February 16 of thia year, in which they took part, I 
cited this evidence, with reference to the Campbell 
volume? in which it is published and to which Bailey 
himself contributed. 

So far as the rocks of the Slieve Gullion area are 
concerned, W and Bailey’s hypothesis is demon- 
strably not valid. Apart from the presence of flne- 
eee oe eee 
t. Kilda relates to field structures of associated 
basio and acid rocks, which he states ‘are believed 
to have resulted from .. .’’ and, later, “are inter- 
preted as ...’’. This is far from being evidence at 
all. By using ordinary structural methods, such as 
were applied to orystallme rooks more than @ quarter 
of a century ago by H. Cloos, it ahould be le 
to demonstrate whether or not the structures o ed 
by Wager are consistent with his interpretations. 
Wager, however, makes no reference to applied 
techniques, and provides no criteria by which the 
adequacy of his hypothesis oan be judged. A fine- 
grained edge is a fact, but the ascription of it to 
chillmg is a hypothesis, and it is by no means 4 


foregone conclusion that every fine-grained edge is a 
chilled edge. 


ant not only m demon- 


; Dons L. Raynoups 
Grant Institute of Geology, 
University of Edin 


Bey cls: De Loy Trees Hor: S00 Bere eS ON. j 
Con Treas. Mdina. Geol, Soo. (Campbell Volume), 15 

* Bowen, N. L., Amer. J. Set. (4), 88, 577 (10138). 

t Goranson, R. W., Amer. J. Set. (5), SEA, 71 (1939). 
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Chemiluminescent Phenomena during 
Hydrocarbon Combustion 


Tau light emission the combustion 
of hydrocarbons in explosions and high -temperaturo 
flames has received a t deal of attention and it 
sems generally that, while normal thermal 
T ee of the rediation is non- 
thermal in origin. of the studies have been 
concerned with radiation which is an integration of 
as candle essere nc alle pol cua aban A EDE 
ead a ag on and excitation may 

oocur. By means of flash photolysis, we have 
described how initiation of explosions 
may be brought about and relative redical concen- 
ee ee ee 
the reaction’*, In order to investigate reversal 
T blem of chamihmninescense, 
we have now exten our work to the kinetic 
recording of emission and absorption spectra by 
photo-electric methods. For this purpose, the 
spectrograph plate-holder was by a mounting 
carrying photomultiplier oells adjustable slits. 
Tho photoooll outputa wera fod tPrough D.o. aroplifiers 
on to an oecill the overall response-time 
being about 10+ sec. For absorption measurements 
the light from & xenon aro was focused first in the 
centre of the reaction vessel and then on to the 
spectrograph alit by means of quartz lenses. In these 
ways it was pomsible to record very rapid changes in 
the emission or abeorption of selected spectral regions. 
This has revealed several remarkable featmures which 
were not apparent in the earlier work and which have 
an important bearing on the problem of radiation 
from combustion processes. 

The light emission fram homogeneonsly initiated 
explosions of acetylene and oxygen containing s small 
amount of nitrogen dioxide as photosensitizer have 
been recorded as a function of time in a number of 
wave-length regions each covering about 40 A. The 
emission curves in regions where radioal spectra are 
not present, that is, from the continuous spectrum, 
were similar m shape and duration to the absorption 
curves of carbon radicals in acetylene-rich mixtures*. 
The emission at wave- ing to the 
spectra of free radicals such as C,, CH and were 
many times more intense and in addition showed 
superposed peaks of very short duration. A typical 
oscillograph record of the latter type, for a fuel-rich 
system, is shown in the acoompanying hs. It 
was taken in the iorr-which contains head of 
the 0,0 sequence of CN. - Near the maximum of the 
main curve is & superposed peak lasting only a few 
microseconds, the maximum intensity of which is 
oonsiderably greater than that of the mam emission. 
Very many examples of this phenomenon have been 
observed, and although a single peak was generally 
found in the position shown here, in some oases 
several peaks were observed during the rise. 

The superposed peak seems to be quite separate 
from the main curve, and the question arises as to 
whether this implies a sudden rise and deoay in the 
concentration of the radioal or a mmilar rise and decay 
in the apparent temperature. The problem shold 
be definitely settled by recording the absorptian 
spectrum of the same explosion. This was done in 
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our previous work, but the flash spectroscopic 
teohnique had not the time-resolution necessary for 
such a peak to be detected. The absorption curve 
now obtained using the same methods of detection 
aa for the emission experiment is plotted below the 
emission curve in the accommpanying figure. It shows 
quite clearly that the second in the 
Opposite sense to the main, absorption is therefore 
a result of an merease in ap temperature, since 
an Mmorease in concentration of the radical alone would, 
of course, result in increased absorption. The peak 
heights, averaged from a number of records, were 
the same in emission and absorption, a0 that, although 
the effective of the source lamp waa 
4,070° K., there was no reversal of the peak. 

The brightness temperature of the xenon aro at 
each wave-length was detarmined by photographic 
comparison with a calibrated tungsten filament lamp, 
corrections being applied for light losses at the 
various interfaces. By oombining these temperatures 
with the curves of emission and absorption, it is 
possible to obtain measurements of the temperature 
of the explosion throughout the part showing appre- 
ciable emission®. These measurements are given in 
the third trace in the figure, the absolute error over 
the main curve being estimated as +100° K. The 
‘temperature’ of the ON radical at the maximum of 
the superposed peak is probably very much higher 
than suggested by these experimenta, since ite 
exniasion is only over & fraction of the 
wave-length range used whereas the 
gives & continuous spectrum over the whole region. 

The emission over the main of the curve 
ee resulta from normal excitation. 

The temperatures, although in excess of the theoreti- _ 
cal maximum temperature, are reasonable when the 
additional heat supplied by the mitial flash is taken 
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into account, and this part of the curve is similar in 
form and duration to those obtained in abea 
under the same conditions, indicating that its 
RA a eee 
radical, 8 al ae shows a temperature 
rise of at least 400° K., seb a very muoh more 
than this, in One or two microseconds. These results 
establish beyond doubt the occurrence of radiation 
processes which are non-thermal in origin, and which 
must therefore be classed as chamiluminescent. In 
particular, they show that such processes appear to 
be disconnected from the maim reaction, do not 
result in any appreaiable permanent change either in 
temperature or concentration, and oocur for only a 
relatively abort period of the whole combustion. 

A. full acoount of thie work will shortly be submitted 
for publication, in the Proceadenge of ths Royal Sootety. 

R. G. W. Nornise 
G. PORTER 
B. A. Tasuse 
Department of Physical Chemistry, 
University of Cambridge. 
May 4. 

1 Norrish, B. G. W., and Porter, G., Pree. Roy. Soe. 


*Bohmidt, H., Ane. Phynk, 90, 1027 (19u0). 


Effect of Phenols on the Rate of 
Decomposition of Benzoyl Peroxide 


Tum decomposition of benzoyl peroxide in solution 
ooours by unimolecular fission into two radicals : 


P— 2R—-. (1) 


In ‘reactive’ solvents (SH) this is accompanied by 
an induced chain-decomposition!, namely, 
R— + SH — RH + S—. (2) 
S— + P — Products + R—. (3) 


Previogs workers have found the mduoed reaction 

to be inhibited by quinol' and m-cresol*. On the 

other hand, when a phenol is used as solvent, it is 
accelerated’. 

We have examined the effect of mcoreasmg oon- 
centration of several phenols on the rate of decom- 
Rata for mal an pmothony Phenol (and 

for l-naphthol and pmsthoxy phenol (and 


one 
En A5 min. at 80- 65° O. in oyoko 


the initial concentration of the phenol. 
Eee Ge tl hee ap acon T Small 


were obtained with 2-naphthol and quinol ; 
l, observation of the minimum was pre- 

Lae EG a eee, The 

minimum was observed, however, when the decom- 

position was carried out in dioxane. 

Inhibition of free-radical reactions by phenols 

ee ee oe ee he 


radical F—- resent case, however, the 
aocelarati effect of an phenol concentrations 
indicates t the reaction : 


F— + P — Products + B— 


is relatively fast. It is evidently considerab 
than reaction (3). We suggest tentatively 


oe 


are 
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ourves: l-naphthol, p-methoxy p oxy 
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herans 00030 mol. litres"? (Resnlts 

ara DO Oon ie ee oonoenitaion af »-benso- 


quinone, the lodomstric peroxide determ- 
ination ;. the corrected eurve would be a little steeper than that 


inhibition of peroxide decomposition by 
phenols is due to the reaction ; 
F— + S— — Inactive producta, 

F— being derived from 
R-— + FH — BH + F—. (6)#-* 


eee ae ie Gey ie 
when sufficient phenol is to reduce the 
concentration of 5 toa T level. At high phenol 
concentrations the ion then roceeds in 
the main by the sequence (1) (6) (4). 
tion probably occurs principally by 


F— + R— — Inactive products, (7) 


(7) bemg slower than (5). (Reaction 7 is required to 
explain the first-order kinetics of the decomposition 
in phenol solution? ; of. ref. 2.) This explanation is 
is se by the fact that when the concentration 
is reduced effectively to zero by adding a 
sufficient concentration of an inhibitor of a different 
typo (p-benroquinone), the rate progressively rises 
increasing phenol concentration (of. dotted 
în graph). Similar behaviour is shown by 
quinol J-naphthol in the presence of p-benszo- 
quinone in dioxane. 
E eign Wg ea eae: Nt 
on the decomposition is not qualitatively erent 


(5) 


t 
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from that of monohydric phenols. Replacement of 
both hydroxy groups by methoxy groups, however, 
markedly reduces the Penny, (see graph). 
. J. BATTEN 
“i. F. R. Murony 
Division of Tribophysiæœ, 
Commonwealth Soientiflo and 


a rae gi ome D., J. Amer. Chom. Soo., 68, 1066 (1946). 


a Swain, 0.G . W. H., and Olarke, J. T., J. Amer. Chom. 
Sos., mm iso (i i 

3 Bartistt, P. D. E., J. Amer. Chom. 306., 08, 2209 (1947). 
Tepe, 0. FB | Sos., T006 (1052). 


* Coagroro, 8. L., e å., J. Chem. Seo., 389 (1951). 


Reaction of Nitric Oxide with Gaseous 
Hydrocarbon Free Radicals 

Taa inhibiting effect of nitric oxide upon redioel 
chain-reactions in the decomposition of oertsin 
organic oompounds is well known!, and such mech- 
anisms as 

OH, + NO — OH,NO — H,CNOH — HCN + H,O 
have been invoked to explain this inhibition. Although 
Küchler and Theile* obtained traces of cyanide from 
the nitric oxide-inhibited decomposition of ethane, 
in no case has the nitroso compound been isolated in 
such reactions. Coe and Doumani? nitroso- 
methane from the photolysis of tert.-buty! nitrite. 

As part of a systematio study of decomposition- 
rates of metal alkyls, we have pyrolysed mercury 
di-eopropyl in a flow system using & carrier gas of 
nitrogen and nitric oxide. The nitrio oxide is rapidly 
consumed by reaction with isopropyl radicals. We 
have trapped out a yellow solid (presumably 2- 
nitrosopropane) which melts at about — 85°C. to 
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Proton A 
Coloured 
Oyelopentadiene can be converted catalytically, by 
trichloroacetic acid, into a brown-red polyoyelopenta- 
diene — trichloroacetio acid ester, (I), the colour of 
which is due to conjugated double bonds!. If this eater 
is brought into contact with sufficiently concentrated 
strong acide, a dark blue, almost black, molecular 
compound, (II), is immediately’ formed. In testa in 
which the oonocentrations are amall, or in which 
weaker acids are used, the colour of this compound 
ig greenish-blue or green. 
The reversible reaction : 

(I) + (HA) = (IT) (1) 
has now been investigated quantitatively, (ELA) being 
the three obloroacetio acids. Hydrochloric, sulphuric 
and §-naphthalene sulphonic acids were also tested, 
but were found to be unsuitable for quantitative 
measurements because the solubilities in appropriate 
solvents ware too low. The constant, K, 
of reaction, (1) can be represented by the surprisingly 
simple relationship : 


r Properties of Deeply 
ycdopentadiene Polymers 


[2(P;—2,)] [E4] Don [H4] 


where [ 5z,] and [L (Pr —ar) ] are the equilibrium oon- 
centration of {I} and (I), [EA] is the concentration 
of the chloroacetic acid (which was always much 
greater than [I] ), Dr + 1 18 the optical density of a 
mixture of (I) and (II), Du is the optical denmty at 
an acid concentration to convert all 
the polymer into (II), and Dy is the optical density in 
the absence of acid. The validity of equation (2) 
has been esteblished by many experiments in the 
concentration-range shown in columns 2 and 3 of the 
socomparnying table, light of 700 mp being used for 
the determination of the optical densities. It has 
also been established at 15°, 20° and 87° and with 
nitrobenzene aa solvent. 


RESULTS OF EQUILIBRIUM AND ELWOTRIGAL CONDUCTIVITY MEASUREMHYTS. BWNXENA SOLUTION, 25 -0° 


Liat day (10* nmmber 
verage gm.-moL/1.) 


Gijon onal 





“In these measurements (HLA) wes varied in the range 0:1-18 gm.-mol/l. Results of tests at other concentrations will be given sleewhere. 


form a yellow-brown liquid. This liquid speedily 
changes to a white solid at this temperature. The 
solid contains both nitroso and oxime groupe‘ and 
exhibits absorption spectra characteristic of eoet- 
oxime and a nitroso compound’, The ethereal solu- 
tion is blue, the oolour rapidly fading. A series of 
papers on the reaction of nitric oxide with this and 
other free alkyl and aryl radicals will be submitted 
elsewhere for publication. 

H. T. J. Camron 

B. G. GOWENLOOK 


Chemistry Department, 
University College of Swansea, 
University of Wales. 
Feb. 25. 


* Hinghabwood, “The Kinetios of Chemical Change”, 92 (Oxford, 1040). 
t Kuohier and Theile, £. pags. Chem., BAS, 350 (1080). 

*Qoo and Douman, J. Amer. Chom. Soe., 70, 1516 (1948). 

t Fagl, “Spot Testa’, 207 and 20 (Amsterdam, 1089). 

* Brande, Ann. Rep. Chem. Boo. 48, 112 (1948). 


On plotting log K (K im fourth column of table) 
against the logarithm of the dissociation constanta of 
the three chloroacetio acids in water, a linear relation- 
ship of the Brensted type holds, which is compatible 
with the supposition that (I), owing to the r-electrons 
of the conjugated double bonds, is a proton acceptor’, 
and that (II) is a salt. A proton transfer mechanism 
in the formation of these deeply coloured molecular 
compounds is consistent with the observation that 
relatively strong proton acceptors such as piperidine, 
dioxane, ethyl aloohol or acetons prevent the forma- 
tion of (II); no such ‘inhibition’ oocurs with polar 
aprotio solvents, for example, nitrobenzene or 
ohloroform. This ‘mechanism is proved by the marked 
electrical conductivity of dry benzene solutions con- 
taming (TT), control experiments having established 
that the electrical conductivity of a benzene solution 
oon either (I) or (HA) alone is not significant. 
The ‘molar’ electrical conductivities, A, of (I), 
relating to the specifled concentration-range, are 
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listed in the last column of the table ;, they are of 
the same order of magnitude as those of authentio 
palta in benzene solution’. - 


"B. Emne 
A. WABBENREMANN 


William Ramsay and Ralph Forster Laboratory, 
University Oollege, 
`~ Gower Street, 
Landie, W.O.1. 
Feb. 14. 


x aa hy aaa Behnurmenn and Wasernnann, Vetere, 168, 450 
3 Woes, J. Okem. S00., 245 (1042). 
of. From and Krans, J. Amer. Chom. Sec., WE, 27 (1933). 


Preparation of Aluminium Tri-Soaps ” 


Teg ahoninium salts of higher fatty acids find 
considerable use for various industrial purposes. 
Their nature and composition are, however, sur- 

iaingly obscure. Even the existence of the tri-soape 
fas AR Dene A EES ahiaed whereas 
Lawrence’: believes that tri-soapes of aluminiom do 
exist, and Glazer, McRoberta and Schuman’ have 
reported the preparation of ahminrom tri-laurete 
by the reaction between aluminium tri-metby!l and 
laurio acid. 

In this communication is described the preparation 
of the tri-pabmitate and tri-stearate of aluminium 
by the following reaction in the presence of benzene, 
the tsopropeno! uoed being removed areotropic- 
ally with the solvent: 


AlOPrt), + 8RCOOH = AI(RCOO), + 3PriOH. 


1-51 gm. of freahly distilled aluminium tsepropoxide 
(1 mole) and 6-30 gm. of double-distilled steario acid 
(8 moles) in 80 o.c. of dry benzene were refluxed 
at & bath temperature of 140-150° C. under a cohmmn 
(60 am. long filled with Fenske helices) fitted to a 
total-condensation variable take-off stallhead. 3-6 gm. 
of distillate was collected in one hour at 72~-78° C. 
and on analysis was found to contain 1-05 gm. of 

panol; 20 gm. of distillate collected between 
77° and 80° C. was found to contain shout 0-2 gm. 
of isopropanol. Refluxing was continued for another 
four hours and the distillate was collected at 80°C. 
under a high reflux ratio (1:20). The remaming 
benzene (about 10 0.0.) was removed by distillation 
under reduced pressure and the product (a white 
solid) was heated at 200-220°C. under 0-2 mm. 
pressure for one hour. The hard white solid thus 
obtained was analysed: found: Al, 3:09; C, 74-18; 
H, 12-02 per dent. Al(stearate), requires Al, 3-07; 
O, 78 92; H, 12-07 per cent. 

Aluminium tri-pabmitate prepared by 4 similar 
procedure was 4 slightly yellow solid which on 
analysis gave Al, 3-42; C, 72:64; H, 11-90 per cent ; 
Al(pahnitate), requires Al, 3-40; C, 72-68; H, 11-81 
per óent. 

The method of preparation appears to be & general 
one and has been extended to the sospes of titanium 
and zirconium. Further work on the physical char- 
acteristios of these soaps is planned to establish their 
constitution. 

The carbon and hydrogen analyses were carried 
out by Mesers. Weiler and Strauss, Oxford. 

These investigations were carried out at Birkbeck 
College, University of London. I am grateful to 
Prof. W. Wardlaw and ‘Dr. D. C. Bradley for their 
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interest and encouragement and to the British Counoil 


for a fellowship. 
R. O. MEHROTRA 


A Possible Common Biogenetic Origin of the 
Nicotine, Tropane and Hygrine Bases 


Tu» isolation of both hyoscine and nicotine from 
a genotype of Duboisia suggeste the 
possibility of a close biosynthetic relation between 
these bases, and is consequently of interest in oon- 
nexion with the classical schemes of alkaloid bio- 
genesis*. However, a synthesis of nicotine or a related 
compound under so-called physiological conditions has 
not yet been effected, and it seams desirable to consider 
a possible alternative mechanism. 

Since the publwation of a review by R. F. Dawson 
on alkaloid biogenesis, the metabolio pathway to 
nicotinic acid from tryptophans has became better 
known, and evidence that the conversion proceeds 
by way of the intermediates kynurenine, 3-hydroxy- 


acoumulating*. It would now seem feasible that the 
simple 3-substituted pyridine derivatives trigonelline, 
ricinme and the areca nut alkaloids may likewise 
be products of this mode of tryptophane metabolism, 
and result from $-hydroxyanthranilic acid, which 
itself occurs in the form of the methyl ester of ite 
O,N-dimethy!l derivative as the alkaloid damascenine. 
In nicotine and related bases, the pyridine ring may 
have a similar origin, arising by cleavage of the 
benzene ring in (I) or (11), followed by reoyolization. 
The pyrrolidine mng of nor-nicotine could be built 
up from all or part of the carbon chain already 
present m (I), or by condensation of (II) or a metabol- 
ite of (II) with, for example, acetic acid and gtycine, 
followed by decarboxylation. Such an origin permits 
the formation of both Dg and Lg nor-nicotine ; both 
isomers are found, nor-nicotine in’ Nicotiana ‘spp.5 
being mainly of the Lg form but the Dg isomer 
predominating m D. hopwoodu**. The occurrence 
of both isomers would suggest that the pyrrolidine 
ring does not arise directly from Lg proline’. Appar- 
ently nicotine cocurs in the Ls form only, even in 
D. hopwoodw*1", This is possibly due to failure 
of biclogical methylation to take place with Dg 
nor-nicotine. 

This speculation receives added interest from the 
fact that clea of the benzenoid ring of (O) 
between O, and O, would lead to a O,N intermediate 
such as an, which, on appropriate oyolisstion, 
would give rise to the nor-tropanone skeleton (IV). 
The oxygen atoms im (MI) are suitably placed to 


hyosoine it ia 
me the epoxide ring, air te of the isomer 
of hyoeoine, is opened to form the pence In 
ee i ae ee 
are accounted for as being poasibly derived from the 
side-chain of (1). 
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O 7 ae 
OH OH 


(TY) 
KH YO NH» “COOH 
WH 
(TV) (Y) (YD 


An alternative carbon chain (V), from which the 
nor-tropanone structure could oonoeivably be de- 
rived, would be obtained by cleavage of the id 
ring of (IT) between O, and O;. 


appropriate 
of ouskhygrine is difficult to acoount for by this 
hypothesis. Jt may be that the plant contams an 


TO a ee er ee 
with a oompound such as 4-methyl- 
ammobutanal. 

I wish to thank Dr. J. R. Price and Dr. 0. 0. J. 
Oulvenor for advice and oriticiam. 


P. I. MORTIMAB 


"Dora a Bottomley, W., and Mortimer, P, I. [Vaturs, 


Ba J n Oen. X Boo., s, 111, 976 GOID. H Hr 


a ia in Hnzymology’’, 8, aS Ae: 

‘Ann. dalton Chem. B00., 48, 281 (1961), 

s Späth, M., nd Konia, F., Ber., 70 B, 704 (1937). 

' Hios, O Sinclair, D. A. Aut. J, Bap. Biol. Med. So, 
aš, 191 a e 

’Spath, T, Hicks, O. S., and Zajio, H., Ber., 68 B, 1388 (1035). 

B ory, W., and White, D. BE. Anst. J. Sei, Res, A, 4, 107 


a a aa is reviewed by J Tr Aey Manako, 
Prem, Ino., pa is Bo 
‘¢ Buabey, B. L. 


EPET HA., U.B. Dept. Agria, Bur. Entom 
"H Ts teas aoe J urebill, 
ppa ET ih one. 1949). 7 a ee ies 





Action of Ninhydrin on Keratin 


AuTHouGH ninhydrin has long been used as a 
sensitive reagent for the detection of amino-acids, ite 
remarkable oross-lmking action on tein fibres 
appears to be unknown. In the case of wool keratin, 
the reaction, the extent of which is independent of 
pH between pH 4-8 and 8-3, takes place slowly at 
ordinary temperatures and is moomplete in 48-hr. 
With a boiling 0:0885 M solution at pH 4-8, however, 

orose-linking so rapidly that after treat- 
ment for 15 min. the fibres show a 25-8 per cent 
increase In resistance to extension (80 per cent) in 
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water at 22-2°0. Since the extent of reaction is 
reduced when the lysine alde-chains are blocked by 
means of ee : 4-dinitrobenzene or nitroso- 

and sinoe is obtained with 
completely EEE fibres, the besjo side-chains 
of keratin must play a fundamental part in the 
orose-1 


When, for example, wool fibres were treated 
with thioglyoollic acid until their resistance to ex- 


' tension in water at 22-2° O. was reduced 23:9 per 


cent, t treatment with the solution 
of ninbydrin for 15 min. gave fibres the remistance of 
which to extension was 21-9 per cent greater than 
that of untreated fibres. 

A as Asi pt aye aa aa cela ce AA a 
imking agent so far discovered for keratin, and there 
is every reason to that related compounds, 
which give unooloured derivatives, will find extended 
use m processes for reinforcing protein synthetic 
fibres as well as natural fibres. 

We are indebted -to the International Wool 
Secretariat for grants in aid of this investigation. 

R. COCEBURN 
L. G. JAGGĦR 
J. B. SPRAKMAN 


Textile Laboratory, 
of Taxtile Industries, 
University, Leeds 2. 
April 25. 


Alkaline Earth Uranates of the 
RMX, Type 
AtxaLina earth uranates of the RMX, type are 
well known and the orystal structures of, for example, 
the calcium and strontium compounds OaUO, and 
8rU0,, respectively, have been investigated im 
detail! 


While studying phosphors of the CaO(U) type, it 
was decided to investigate the formation of other 
possible uranate 


compounds. A range of samples 
containing varying ratios of calcium to uranium was 
prepared and a transition in ffuorescance properties 
was observed at a 3:1 ratio. It was suspected that a 
ition 3080 


R,WO, type’, and fiuorides of the cryolite, Na,AIF,, 


dpe _scrtiny opty a 


attain full cubic symmetry ( 
ionio dimengions are favourable. Tho ke ideal structure 


involves cations two different sites with 
relative abundance of 2:1. For this reason, and 
because fonio radii are favourable, Ba,0aW0, 


U0, was Lance The X-ray powder photo- 
graph, while revealing slight deformation from the 
fully cubic arrangement, die Se Nad ean ted 
er a ees 

tea follow ra 


WO, group, confirmed that the 
same general 


behaviour as the oorrespondmg tung- 
states. 


a” 


4 
r 
> 
76 E 
a kd 
=.” 


EE E E EA 
uranate the- 


material was found to be a complete solid sohrtion 
and to sa paeudo-cubis structure cell dimension 
of a, = 8:1, A., compared with’8 -0, A. for Oa, WO, and- 
8. rite A. for Ca,UO,. X-ray powder A of 
comparison ‘purposes 


0a, U0,, eee ‘and, for 
OaUO,, Ca, WO, and 
herewith. 


awe are reproduced 
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intermediate compound . 
` Ca,(0-5W 0-5U)O, was prepared. The resulting © 
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Irradiation of Polymers by High. 
Energy Electrons > *.- 


Tum interaction of high-energy radiation -with 
various forms of matter has been shown to produce 
a variety of chemioal effecte, depending upon the 
system. These effects fall to various classes, among 
which are oxidation and reduction, polymerization 
and depolymerization. Recently, Oharleaby and Little 
have ee the cross-linking of polymers by high- 
energy radiation, 

Our work in this field has been with 
high-energy electrons, such as are pro- 
duced by a resonant transformer-type 
cathode ray equipment, which lied 
electrons having peak energy of 800 KV.‘. 
We have covered a dose-range from below 
one million to several humdred million 
rönt units. Most of the work which 
Charlesby!# has reported to date has been 
with radiation from an atomic pile, 
although Little’ has made a study of 
the crystallmity of polymers irradiated 
by electrons from a Van de Graaff 
generator. 

We have.made measurements of solu- 


è i5 
- , ; i . bility, swelling, evolution and physical 
X-ray powder photographs of: i ; BasCaUO, ; y? gas P 
ii (d) Baa. ea) uo." eee ne properties on a large number of poly- 
PE CRS ORTE aac mers irradiated with our equipment. 
of the various compounds was acoom- These po fall into’ two classes: those that 
pli as follows. Using appropriate molecular become degraded and those that become orcas-linked. 
proportions, alkaline earth carbonate was made into eae table lista some of the polymers 
a paste with uranyl nitrate solution ; where necessary, investiga 
tungstio oxide was mixed with the carbonate. The Polymers becoming cro-linked Polymers becoming 
resultant paste was dried at 250° C. and fired for degraded 
one hour st a temperature in the range 1,150—1,350° O.,  Potyasrylio esters [Atle haere hy ra fata 
according to which’ compound waa being prepared. Payee Polyymylidens ebloride 
Ee ER AI DOTE ore PASEON ay Eppa MIOR PotyohiozotziAnorootayinne 
E In common with other uranium compounds, the Chiorom inhona lod paryetriens Porense 
spectra show many interesting features. GES 
“ppe eager at an aan temperature the ftuor- imme 
Ca,UO under long wave-length ultra- Trens 
violet violet wadialion is "yellow-green and of inedium in- Polydimedhyialarancs : 


tensity. The emission consists of a continuous*band 
with a superimposed set of lines or sharp bandas, 
whereas at room temperatures there is a weak diffuse 
green fluorescence. 

Different spectra, bub of the same general 
type, are obtained with the other uranates such as 
Ba,OaUO,. When aotivated with samarium or 
europium, these phosphors show, especially at low 

frioresocenoce 


earth activator. 
orange fluorescence is obtained and with europium 
the finorescence is orange-red. 

. It is hoped to publish a fuller account of the 
fluorescent properties of these uranates and of related 
phosphors at a later date. 


E. G. Strawarnp 
W. A, Rowonsan 
Research Laboratories, 
General Electric Oo., Ltd., 
Wembley. 
April 29. 


1 Fachariaemn, W. H., Ama Oryx., 1, 281 (1048). 
* Steward, H. G., and Rookshy, H. P., Aata Oryx., 4, 503 (1061). 
* Steward, H. G., and Rookaby, H. P., Acts Orpet., 8, i? (1963). 


Btyrent-acrylonitrile copolymers <5 


A number of other polymer mixtures, oo-polymers, — 
and polymer—monomer mixtures have also been found 
to become orogs-lmked as a result of irradiation.. ~ 
Alth the mechaniam of the process is not well 

in each of the above examples, some 
statamenta oovering possible mechaniams, 


future publications. 
ee ee 
to behave as would be generally 
eae for a cross-linked material. were no 
longer soluble in solventa for the unirradiated 
material; they showed, improved form-stability at 
elevated tures; the tensile strength and 
ultimate a ohanged upon irredistion; and 
pak Maitre most part changed from plastic to 


elastic substances. 
We have investigated the properties of poly- 
ethylene, nylon and ee oxane in some 
detail During the irrediation of polyethylene, 
hydrogen was evolved in a quantity found to be 

rtional to the amount of irradiation. These 
results have been compared with our solubility and 
swelling resulta, analysed by the methods of Flory‘ 
and Flory and Rehner*, and indicate that the number 
of aa was also proportional to the amount 
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of irradiation. Hydrocarbon compounds up to O4: 
were ovolved.during the process. Definite changes 


in the infra-red spectrum have been noted. The' 


optical density at 5-8. was tely pro- 
portional to the amount of i jation.. 

Polyethylene samples oovermg the range of 
reported molecular weights from 2,100 to 24,000 
have been irradiated. The amount of irradiation 
necessary to oeuse insolubility was found to vary 
inversely as the 1:26 power of the molecular weight. 
A sample of paraffin wax required the high dose of 
800-900 million rontgen unita to convert it into an 
imsoluble rubber-like material. This is a tely 
the dose predicted from the extrapolation of the 
above molecular weight — solubility studies. 

The effects of temperature and rate of irradiation 


could be obasrved over the range 

from — 74°C. to + 198° C. Likewise, no 

oes could be observed between samples which 

had been irradiated with 80 million röntgen unite 

during 1 mm. or 380 min. Apparently this process 

is somewhat different from the free radical poly- 

merizations reported earlier’, where the resulta were 
sensitive to dose-rate and ture. 

Both the tensile strength and the ultimate elonga- 
ton of polyethylene showed an initial Increase with 
irradiation followed by a alow decrease at high doses. 
The rate of decrease for ultimate elongation, however, 
was greater than it was for tensile strength. ‘The 
initial improvement m both was more marked for 
the lower molecular weight samples. 

The nylon and polydimothylailoxane samples 


tional to the sanount of irradiation, the p 
properties changed, and the solubility was affected. 
The efficiencies for oroes-linking varied widely from 
polymer to polymer. 

E. J. LAWTON 
A. M. BuUmors 
J. 8. Barwrr 


“General Electric Research Laboratory, 
Schenectady, New York. 
March 21. 


'Charlesby, Proe. Rey. Soe, A, SLE, 187 (1052). 
* Tattle, Nature, 170, 1075 (1082). 

eee Nature, 171, 167 (1053). 

‘Tawt on Beliy, Munga H te, Bryant and Hall, TAPPI, 84, 113 4 
© (1081) fn an Westendorp, G.E. Rev., 44, asd CBs 941). 
‘Ylory, J. Phys. Chem., 48, 132 (1012). 

t Flory, J. Chem. Phye., 18, 108 (1960). 
? Bohmite and Lawton, Sodemos, 118, 2017 (1961). 


Electrical Properties of Chromium 
Oxide - Alumina Catalysts 


Soum examples of relations between the sotivity 
and the electrical conduotivity of catalyst surfaces 
have been described, notably by Garner, Gray and 
Stone! for copper aad copper oxide flhnsa. Measure- 
ments with a similar degree of acouracy bave not 
been recorded for precipitated catalysts. Experi- 
ments with mixed molybdenum oxide ~ silica 
(MoO,-SiO,) oatalysta, in this laboratory, were 
discontinued because of the unavoidable presence 
of metallic molybdenum m such preparations’. 

We have now investigated the electrical oon- 
ductivity and thermoelectric potential of oopre- 


w 


-hydrogen and without exposure to air. 
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cipitated ohromium addas alumina’ (Or,O, —Al,O,) 


. catalysts. The test’ specimens take the form of a 


amall diak 1 mm..thick and 9:5-mm. in diameter, 
made by compremion of’ the catalyst into a glass 
cell after reduction of the finely powdered solid in 
tacts are 
made by platinum disks welded to platinum wires, 
les are attached to each face. 


through 
the specimen for a known time. The thermoelectric 
potential is measured by charging 4 small condenser 
from the heated specimen, and then discharging it 
through a ballistio galvanometer. 
Results for condustivity of 70 per oent chromium 
oxide ~ 80 per cent alumina after reduction in hydro- 
gen s&t 500° for 50 hr. followed by evacuation were fully 


reversible in the range 200°—500°, Pia eae 
tions of the type o = A exp(— «/KT). lotting 
log_o against 1/7, two mtersecting t lines 


resulted, as shown in Fig.-1. The ie eer 
increased in hydrogen, and also when the sample was 
heated at 500° in oxygen; the oxide may therefore 
be termed an amphoteric semi-conductor. The 
thermoelectric potential of the catalyst after reduction 
in hydrogen varied, as shown in Fig. 2, the hot face 
being positive. Tt is clear that the oxide is an electron- 
exoeas semi-conductor, unlike chromium oxide in ita 
normal state’. This is not in accordance with earlier 
statements on chromium oxide after treatment with 
hydrogen. Specimens of the catalyst heated in air 
at 500° show a reversal of potential. 

One fully reduced i to air after 
coolmg to room , but reheated in hydro- 
gen after packing into & ocell, was used for determmas- 
tion of the Hall coefficient by the Telecommunications 
Research Establishment, Great Malvern, usiig an 


alternating magnetio flald at 50 o./s. and & primary 


om 6 


i 
=E 


iog o (obhrw am.) 
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1/T 2 
Fig. 1. 4, in oxygen; ST ac a 
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600° O. 
Fig. & A, in hydrogen; B, in axygen 


current at 60 o./s., and the induced. 10 o./s. 
current. a "T7 X eee 
for the coefficient of an electran-exvees semi 
at 442°, tie conductanty Ge Gia POTE aie 
1-1 x 10 ohm! om.. We are greatly indebted to 
Mr. D. A. H. Brown for his intereet and participation 
in these measurements. = 

These resulta indicate that suoh 
methods for examining mixed catalysts offer oon- 
siderable promise, but that great care is essential in 
the preparation and han of specimens. In the 
present series, the semi oting properties begim 
to be measurable m the same temperature-range as 
the activity for dehydrogenstion of heptane and for 
chemisorption of hydrogen on the clean catalyst. It 
therefore seems poamble that the centres concerned 
in chemisorption are the same as those responsible 
for electrical conductivity. If this were so, the 
activation energies for the two processes should be 
closely related, and measurements are bemg oon- 
tm. to investigate this pomt. 

This communication is published by permission of 
the North Thames Gas Board and of the Ges Council. 


BR. CHAPLIN 
P. R. CHAPMAN 
R. H. QGROTITH 
Fulham Laboratory, 
North Thames Gas Board, 
King’s Road, 
London, 8.W.6. 
Feb. 19. 


1Proe. Roy. Soo., A, 197, BH, 814 (1040). 


‘Grfith, Chapman and Linders, Dis. Fared, Soc., 8, Süit 
"Anderson, Dis. Feared. Soe., 4, 103 (1948). 


A Resistance-Network Analogue Method ` 
for solving Plane Stress Problems 


Prana stræw problems can be described by the 
Airy streas function y, which satiafles the bibarmonic 
equation 

vx = 0, (1) 
the streas components being the second derivatives 
of this function. A reaistanoe network method has 
been developed which solves the biharmonio equation. 

As has been shown by several authors*’, a network 


of interconnected resistances solves the second-order 
partial differential equation 


Vi x(zy) = Oy), (2) 
the fanotion P(a,y) ae the current fed into 


the network node (a,y). ose that D(a,y) is 
the solution of a Sade peal equation, 


Vi O(wy) = ivy), (3) 
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where f(z,y) is a known function of the oc-ordinate 
w and y. Then obviously 


Vi xlæy) = fwy). (4) 

To establish the solution of equation (4), one need 
only connect two identical resistance networks in 
cascade by joining corresponding nodes in the two 
networks by (relatively) high-value series resistances, 
and feed in currents at the ‘upper’ network oorre- 
sponding to f(z,y), while applymg the boundary 
conditions appropriate to ®(m,y) at the ‘upper’ net- 
work. The voltages O(#,y) then appearing in the 
‘apper’ network, and representing the ‘solution’ of 
equation (8), constitute the sources for the currente 
fed into the ‘lower’ network, the currente being 
proportional to these voltages. Henoe, equation (4) 
is satisied by this network arrangement. This 
principle might be extended to the solution of partial 
differential equations of higher even orders, but 
practical difficulties arise the potential 
division, in the network cascades, and the ensumg 
low signal-level in the ‘lowest’ network. This 
particular difficulty makes itself already felt in the 
network cascade to solve the biharmonio equations 
(1) or (4), because relatively high aocuraoy in the 
determination of the y function (a few pertas in 
10,000) is wed, m order that the stress oom- 
ponents oan obtained with an scouracy of 1-2 
per cent by numerical differentiation of the measured 
x(z,y) values. However, this eign has now 
been achieved in an experimental a tus set 
up to test the practicability of the method. 

Another difficulty is that usually unfavourable 
boundary conditions are specified, for example, 
yp and (dx/On)x, which correspond to the oase of 
ipie in numerical methods of solving 
equation (1)4. This has been overcome by setting 
up one of the boundary conditions, for example, 
(dy/0n) 3, and displaying (on a cathode ray oeoillo- 
graph soreen) the other one, yB, simultaneously for 

points. The boundary values of the 
@ function (at the ‘upper’ network) are then adjusted 
until the observed ys values have their prescribed 
values within specified limita. ‘This mode of operation 
is, to some extent, the tal counterpart of 
Southwell’s relaxation od’, but the networks are 
‘self-relaxing’ in their interior’, and the error signals 
along the boundaries are all sumultaneoualy in. view. 
Hence, although the problem 16 ‘ill-conditioned’, a 
solution of sufficiently high accuracy oan usually be 
established in & relatively short time; for example, 
present experience bas shown that in a typioal case, 
with a total of about 250 mesh points, and twenty- 
five layed boundary points (the other boundary 
points having fixed boundary values), the gohrtion 
can be established in leas than half an hour to withm 
3 parts in 10,000. Of course, the extraction of the 
full information and the evaluation of the streeses 
at all mesh points takes much longer. 

A more detailed account of the method and ite 
experimental realization will be published elaewhere. 


G., LIEBMANN 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston, Berks. 
Feb. 20 


1 Redahaw, 8. C., Pros. Ins. Mech Emmy, 180, 25 (1048). 
*Tiesbmann, G. Waters, 164, 140 (1048). 
*Lisbmann, G. Aru. J. App. Phe, 1, 92 (1050). 
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Reduction in Light accompanying 
ceptionally Heavy Rain 

Wa are i 
suggestion that our record of ilhmmination during 
very heavy rain last August might be worth studying 
further. We aocordingly compared the data for sun- 
shine, rainfall unti 8 p.m., maximum vertical 
Uturnmation in kilolux the iltumination integral 
in kilolux-hours for four days: August 10, clear and 
sunny; August 11, completely overcast sky until 
about 11 a.m. G..t.; August 14, clear and sunny ; 
and August 15, exceptionally dark and wet until 
about 1 p.m. The Lynmouth flood was oocasioned 
by the rain of August 15, falling rather later in that 
district. 

The accompanying graph shows kilolux plotted 
against tome, based on measurement of the charts, 
obtained with a Burt vacuum sodium oell and 
Cambridge thread recorder'; for reproduction the 
minute-by-minute dota were replaced by quarter- 
hour readings, but in addition maxima and minima 
were included. The original chart, with current 
shunted to 0-2 for summer use, could be read to 
0-1 seale gir 00 ing to 0-85 kblohnx, 
approxims half the vertical illumination imme- 
diately before the first appearance of the sun’s disk 
at sunrise. One’s visual impression was that at the 
minima, 1] a.m. and at 12.15 p.m. on August 15, the 
illumination was much below this ; in a south window, 
readmg was poesible but not comfortable. 

The high values of V maximum, even. on the over- 
cast days, were due to momentary clearings in the 
afternoon, though the Plymouth Hoe sunshine card 
showed no sun on August 11 and 15. 

It has been shown® that considerable thicknesses 
of unbroken high cloud may still allow an apparent 





ahow the vertioal oomponet af the 


The ordinates 
from son and aky, in kilodlux. The show time of day. 
Curves 4, August 10; B, Augus il; O, Augus ld; D, August 15 


bted to Prof, J. H. J. Poole for the’ ™ 
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Rain. | F max. 
, (mmy 


(k tux) 


39 (10.90) 
13 (13.00) 





percentage transmission of 85—40, though 1,000- 
2,000 ft. of low stratus may out the light to 20-35 per 


„oent around noon. . But lofty cumulus or oumulo- 


nombus cloud, with tope emergent above the total 
oover of the lower layers, may reduce the apparent 
percentage tranamission to between 6 and 12 per 
cent if their bases are low. Unrecorded thicknesses 
in thunderstorms have reduced transmission to about 
l per oent. The thick oloud on August 11 reduced 
trangmusasion to 8 per cant about 10.80 a.m., but on 
August 15 it sank at times to 0-5 per oent or less, 
and the integrated Ulumination 18 k.lux-hr. up to 
l p.m. was approximately 4-5 per coent of that for a 
clear day up to noon. The darkest day we have on 
record was November 29, 1934, whioh drizzled to 
about 0-7 k.tox at 11 a.m. and for the whole day 
had 14-6 k.lux-hr. 

Binoe most of the water in the towering clouds 
indicated by the very heavy reduction in daylight 
must have come in from the Atlantic with relatively 
little amoke pollution, it is probable that reflexion from 
the sides and the exit from the oolumn of scattered 
sunlight acoounta for by far the greater part of the 
loss of ight. Such a logs of soattered light could not 
ocour where the sun’s reys fall on a level surface of 
cloud. 


Marine Biologioal Laboratory, 
Plymouth. Jan. 21. 


‘Atkins, W. R. G., and Poole, H. H., Matwre, 198, 305 (1080). 
* Atking, W. R. G., Quart. J. Rey. Met. 500., TI, 050 


Albumin: an Unsuspected Physiological 
Activity 


Woaew testing various fractions of buman blood 
plasma prepared by ether precipitation in the cold}, 
fe gan Coad thos albariin had a deGnits affect on 
the rabbit’s heart. In view of this, and the 
fact that albumin has been used for olinical trens- 
fusion for some years without any evidence of ill 
effect, the reaction has been studied in some detail. 

Both albumin issued for clinical use (96 per cent 
pure) and albumin of 100 per oent purity aa 
established by electrophoretic and ultre-centrifugal 
measurements have been used. If a dose of 0-8—0-5 ml, 
of a 8—6 per cent solution of albumin in saline (pH 7-2) 
is introduced into the Ringer~Looke solution proximal 
to the cannula of a Langendorff rabbit-heart prepara- 
tion, the following is observed. Ths amplitude of the 
ventricular beat is immediately considerably reduced ; 
this may, or may not, be accampanied by a slowi 
of the heart. The aorcanary foy i deinitaly increased 
for a short time and is then sometimes decreased. 
With & dose of 0:3 ml. of 3 per cant ‘pure albumin’, 
the duration of the whole effect is about thirty 
seconds, after which time both the beat and the 
coronary flow have returned to pre-injection levels. 
Full atropinization does not affect the result. The 
ahange in coronary flow is not due to the alteration 
in heart beat, for a similar change occurs in the 
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fibrillating heart. There is no alteration in the electro- 
cardiogram. The changes are not due to an osmotio 
effect, a alight. diminution of amplitude and & 
slowing in coronary flow being observed after the ~ 
injection of 0-5 ml. of 6 per oent ‘Dextran’ saline. 

Similar effects are observed in the perfused guinea 
pig’s heart, but no occurs in the beat of the 
intact guinee pig's heart when the albumin is injected 
directly into the left auriole*, even when 0-5 ml. of 
16 per oent pure albumin solution is rapidly injected. 
Albumin has also been injected into the auricle of 
animals which have been repeatedly bled and the 
loas made good by the transfusion of ‘Dextran’; 
0-5 ml. of 18 per oent pure albumin is without effect 
when the hematoorii has fallen to a value of 10 per 
oent red cells. As would be there is no 
Immediate in oarotid blood pressure when the 
albumin is rapi y injected into the jugular vein of 
the mtact or bled guinea pig in which the loas has 
been made good with Dertran,’ the result being s 
gradual rise in blood 

In the method of intra-auricular in ection, the dose 
floods the left side of the heart passes rapidly 
through the coronary arteries, and the reason why 
the albumin is without effect even in large doses is 
not understood. If the albumin fraction is dialysed 
against several changes of saline or water, it is still 
active though on a somewhat reduced scale, A similar 


effect is seen with human albumin by the 
Cohn’s ethanol?! precipitation, albumin 
from horse, sheep, ox and rabbit ploca by 
ether—alcohol precipitation. 
The faot 


t albumin prepared from rabbit's 
blood affecta tho perfused rabbi ’s heart in the same 
way as albumin prepared from other species indicates 
that it is not a foreign protein effect. The lipoproteins 
and the gamma globulins are devoid of this particular 


The action of albumin upon the isolated rabbit's 
or the guinea pig’s gut is variable. On some oocasions 
there is an abrupt relaxation, while on others there 
is & constrictor affect, or there ia little or no effect. 
In the perfused rabbit’s ear, an injection of 0-5 0.0. 
ig aoo by an inorease in flow. 

see effecte" observed are consistently 
Ga800i8 with albumin, but the oriteria of purity 


does not preclude the posibility that they are in. 


fact due to some smaller molecule associated with it. 
- From these experimenta it would seam extremely, 
unlikely that the reaction seen is of any practical 
significance in blood transfusion, where the mtro- 
duction of albumin is much slower. This is borne 
out by the absence of any clinical ill effect, even 
where albumin is transfused rapidly aa & 25 per cent 
slur The use of albumin experimentally, how- 
» night well show up effects which would fall 

ito tue eich cece ia. 
M. W. BLEWFTT 


A. N. Drury 
Lister Institute, oe S.W.I, 
Institute of Pores A haga 
Babraham, Cambe 
M. Maoray* 
Lister Institute, London, 8.W.1. 
April 27. 


* Working on behalf of the Medical Research Ooundil. 
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Studies with Erythrocytes labelled with 
Radioattive p-lodophenylhydroxylamine 


A THonNIQUB has been devel in this lab- 
oratory for the rapid labelling o 
vivo and tn oro using p-i y 
(1.0,H,.NH.OH) containing i 
compound, together with ite green oxidation product 
p-iodonitrosobenxene (1.0,H,.NO), has a remarkable 
afinity for hæmoglobin, and m spite of ita insolnbility 
m water rapidly penetrates red oells and combines: 
firmly and stoichiometricoally with the cell pigment’. 
The reaction with hæmoglobin and some of ita deriva- 
tives has bean examined in detail and appears to be 
irreversible so long as the hem molecule remains 
mtact. 

The facility with which the process may be applied 
to cells has made possible a detailed study of the 
rate of turnover of erythrocytes in several mammals 
(rat, mouse and dog) and in hens; it should be 
applicable to all animals possessing heamoglobinated 
corpuscles. : During the course of this work when the 
validity of the: technique was being established, ıt 
was found that labelled red cells ware rapidly absorbed 
from the I cavity of the rat, and this 
observation has since been extended to the mouse 
and dog. In the rat, in whioh the most detailed 
studies have so far been made, it has bean shown that 
the calls retain the viability of the same oells ad- 
ministered intravenously (see graph). 

In this experiment about 10 per oent of the 
radioactivity administered as oells by the mtra- 
peritoneal route appeared in the urine withm 24 hr., 
and & similar quantity of activity was found in the 
spleen. It must be emphasized, however, that the 
amount of iodophenylhydroxylamine associated with 
the oell in this oase had to be great enough to enable 
the disappearance of cells from the blood to be 
followed for an ad period of tame, limited as 
it is by the relatively short half-life of the radioactive 
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iodine. The magnitude of the oell label has an 
important infiuence on the survival-time of the oealls. . 

Full reporta on the various aspecta of this work 
will be published elsewhere; meanwhile the mech- 
anism of absorption of cells from the peritoneal 
cavity and the T of this technique to the 


human subject are being investigated. 
HAROLD JACKSON 
Department of Experimental Radiation Therapeutics, 


Christie Hospital and Holt Radium Institute, 
Manchester. Feb. 16. 


' Crick, J and Jackson, H., Brit. J. Pharmacol, Chemother. 7, 142 
(18323; and also m the press, 


‘Sex-Ratio’: a Non-Mendelian Character 
in Drosophila bifasclata 


Ox three independent oocagions an exceptional 
trait has been recovered in collections fram Nature 
of females of D. bifasctata: in Pavia in 1943! and 
19847, and in Mergozzo (Lago Maggiore) in 1947. This 
trait expreases itself in an abnormal sex-ratio of 
offsprmg from females mated to any type of male. 
By anslogy with previously described cases", the 
character has been ted as ‘sex-ratio’. The strain 


from the 1847 collection in Pavia. 
of this stock can be summarized as follows. 

(1) Sex-ratio females produce on an average only 
0-5 per cent males, while normal females produce 
about 47 per oent males. The sex-ratio strain oan 
be maintained only by cromsing any females origin- 
ating from sex-ratio mothers with normal males of 
the same species. The source of the flies used as 
male parenta has no effect on the transmission of the 
abnormal sex-retio, as shown by tests of five geo- 
graphically differant strains (inchiding one of Japanese 


o : 
(2) The of males has not varied 


signifioantiy throughout five years with two important 
exceptions, noted below, when it was raised ten-fold. 

(8) The trait is transmitted only by females (and 
by all of them) originating from the cross sex-ratio 
9? x normal gg, and not by any of the rare male 

of such a cross. 

(4) Only somewhat lees than half the eggs laid 
by sex-ratio females hatch. 

The more obvious genetic explanations of the 
exceptional behaviour may be readily ruled out. 


Thus spontaneous ogeneeis is excluded by the 
fact that the eggs laid by virgin sex-retio females 
are infertile. Parthen induced by sperm or 


ogenesis 

oopulation ia similarly excluded Deea 4k oan be 
shown that in crosges between sex-ratio females and 
normal males with suitable markers (including & sex- 
linked one) the male genotype oontributes to the 
genotype of the offspring in a fashion. 
Explanations resting on sex-linked lethals, attached 
-chromosomes, and non-disjunction phenomena or 
chromosome aberrations can be ruled out by the fact 
that the ee ee transmission of the trait has 
unchanged for more than eighty-one 
genaations, produced by mating the females of the 
with normal unrelated males. It thus seams 
that the genetio -basis of this character is of extra- 

chromosomal nature. 

The unusual determination of the trait is further 
demonstrated by the fact that sex-ratio females laying 
eggs at the raised tamperature of 26° O. produce an 
approximately normal sex-ratio among their off- 
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spring. This thermal ‘cure’, however, is not perma- 
. nent, since when such females are returned to the 
-normal temperature of 21° O., they revert to their 
original behaviour, that is, their eggs containing 


` putative males fail to hetoh. The temperature at 


which the male mates of the sex-ratio females under 
heat treatment have been reared has no effect on 
the sex-ratiog produced. Furthermore, temperature 
treatment of virgin sex-ratio females is ineffective. 
It seems that the effect of the heat treatment is 
exercised m the time interval between the last hours 
maturation of the eggs and the first 12-18 hours 
rae Saath development. It i is worthy of note that the 
cases’ of spontaneous ‘cures’ mentioned above 
o when the room temperature at which the 
flies were kept rose suddenly to about 25° O. (once in 
the S of 1951 and once im Maroh 1882). 
af temperature-cured sex-ratio 
ae ian in their behaviour according to 
treatment. Those originating from zygotes kept at 
26° 0. only prior to pupation produced 17-19 per 
oant males in their progeny, tive of the 
of the treatment (1-12 days). Those kept at 
26° O, until after produced 89 per cent 
males. It would thus appear that a second tempers- 
ture-sensitive period existe d the pupal stage. 

These resulta were obtained mass cultures. 
Experiments on single fiy oultures from treated 
females showed that the percentage figures quoted 
resulted from variable behaviour of mdividual 
females: some produced normal sex-ratiog, same 
behaved in the manner typioal for the sex-ratio strain, 
and others gave intermediate results. Grand- 
daughters of treated females contmued to 
that is, normal, intermediate and sex-ratio females 
were recovered from all three categories. Only one 
case of an apparently permanent oure was observed, 
which in the fifth generation is still producing offspring 
with a normal sex-ratio. 

These observations suggest that a genetic unit, 
possibly carried in the cytoplasm, exists in sex-ratio 
females and is transmitted only through This 
unit is responsible for the early death of zygotes, 
when present in a threshold concentration. High 
ten imhibits or inactivates it, thus 
decreasing the probability of its presence in XY 

tes in amounta above the threshold. The oom- 
plete data will be presented in another publication. 
G. E. MAGNI 
Istituto di Genetica, 
Universita, Pavia. Feb. 4. 
1 Burratl-Traverso, A., D.LS. Mo. 14, 49 (1941). 


* Morgan rh, ee > B, and Sturtevant, A. H., Dibhograps. 


A ‘Rex’ Mutant-in the Cat 

Int the house-mouse, five genes are known with 
much the same action on the fur: shortening the 
guard-hairs, curling the whiskers, and making the 
beby ocat (sometimes the adult too) wavy. Three 
receasive genes in the rabbit, rex—l, rex—2, and rex-3, 
affect guard-hairs and whiskers as in the mouse 
mutants ; the fur is not wavy, however, but is short 
and plush-like, There are also similar mutants in 
the rat’. j 

A similar ‘rex’ type of mutant has now turned up 
in the cat (see accompanying photograph). The fur 

affected kittens is wavy; later it becomes very 
woolly to the touch, fust like a young rex rabbit. 
The adult harr is curly but haa the velvet texture of 
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Origmal male mutant of ‘rex’ ooat-type in the cat 


the rex rabbit ; the whiskers are curled, The original 
mutant (a male which also carries the sex-lnked gene 
for yellow hair colour) has been mated to his tortowe- 
shell mother, Seven kittens have been produced so 
far, of which three have bean rex. So the condition 
is inherited ; but it is not yet poesible to tell whether 
as & Teceasrve or & dommant. 

It is hoped to publish further details later. 

A. O. JUDE 
3 Hill View Road, Mapperley, 
Notte. May 23. 

ke E H., “The Genetsos of the Mome” (Martinus Nijhoff, 


3 Grumebery, H., “Animal Genetios and Mediome”’ (Hammh Hamilton, 


Inhibition of Superovulation in the 
. Rabbit 


Tsay horse pituitary extract AP.118.B inducea 
superovulation in albino does at 12 weeks of age, 
SAL oe eN at @ high level from 

irth. ‘Treatment consists of six suboutaneous in- 
jections of this pituitary extract at 12-hr. intervals, 
followed by an intravenous injection of 25 1.0. prolan 
12 br. later. When this treatment was repeated in 
the same does at 28-day intervals, in 95 per oent of 
the experiments the ovarian response was poor and 
ovulation did not ooour. Ovulation did occur at sexual 
maturity, but onty the normal number of ova was shed. 

Parkes! found that a 10-day as opposed to a 5-day 
treatment with horse pituitary extract caused 4 
decrease in. ovarian stimulation in adult albmo does, 
which suggested that the formation of antibodies 
might be very rapid. 

On the basis of these observations, ıt was thought 
possible that the transfer of plasma from a pituitary- 


Pand H P and M 
Hoa, 140, -| (112, 140, 168, 
168) 106, 860) 


Treatment 
Besalt of final 
treatment 
(number of 
ovuletions) 


Plasma to Plasma to Plame from 
No. 7 (322) Ko 3 (387) No # (110) 


P and if 
(338) 


Lom than 10 Yeu 
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treated doe to an untreated one might inhibit ovarian 
response when the latter was afterwards treated with 
the same pre tion. The resulta of iments to | 
test this posmbility (see table) that citrated 
plasma from a doe treated with the horse pituitary 
extract AP.118.B has this inhibiting power. 

This work, which was carried out during the tenure 
of an Agricultural “Research Council studentship. 
will be described in detail elsewhere. I wish to thank 
Dr. A. 8. Parkes for making available the preparation 
AP.118.B, and Dr. John Hammond and “Lord 
Rothschild for advice and encouragement. 


0. E, ADAMS 
Agricultural Research Council 
Unit of Animal Reproduction, 
Huntingdon Road, Cambridge. 
Jan. 22. 
‘Parkes, A. B, J. Mudocrimol., 8, 208 (1042). 


Polyspermy in Mammals 


Porysprriry—the entry of more than one sperm 
into the vitellus at fertilization—is commonly 
aa & pathological proceas in mammals, with 

the imphestion that ıt leads to early degeneration 
of the embryo, and this opinion has been expressed 
by such authorities as Lams}, Wilson’, and Hartman’. 
In fact. very little is known concerning polyspermy 
in mammals, and date on ita incidence or consequences 
are lacking. <A study has therefore been mace of 
polyspermy in the rat and rabbit, and a bnef account 
of the results is presented in this communication. A 
full rt is being prepared for publication elsewhere. 
In the initial experiments, adult virgin female rate 
were permitted to mate under normal colony con- 
ditions by bemg placed with males in the afternoon 
and left with them overnight. Mated rata were 
recognized by their having & copulation plug when 
examined the following morning. Sixty-cight mated 
rata obtained in this way were killed during the day 
and the eggs recovered for examination in the fresh 
state with a phase-contrast mic . These rats 
provided a total of 627 eggs, of which 614 (97-9 per 
cent) had been penetrated by sperms. Nine of the 
penstrated egge, or 1-5 per cent, were polyspermic ; 
in each of these, one extra sperm entered ths 
vitellus. The polyspermic eggs were ın various stagee 
of fertilization when examined; in two eggs the 
sperm heads were undergoing metamorphosis and 
pronuclei had not yet formed, but both midpieces 
and both scrosomes could be distinguished as they 
lay in the egg cytoplasm. The remaining polyspermic 
egge were ın different stages of pronuclear growth, and 
in each ons the extra sperm midpiece and the extra 
pronucleus were clearly sean. It was noticeable that 
the two male pronucle: were almost identical in Bize 


and appearance. 


4 
P and Af (84) 
(No ovulaston) 


Plasma from 
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P and Af 
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In the light of previous (unpublished) obsérvations, 
it was decided to test the effect of delayed’: mating 
. upon the incidence of polyspermy. Between 8.0 and 
9.0 a.m., rats that showed an metrous smear were 
selected, And it was known‘ that in suoh animals 
ovulation had probebly ‘taken place between mid- 
night and 4.0 a.m. the same morning. These animals 
were placed with males from 9.0 to 10.0 a.m. and 
were then examined for the copulation plug. Those 
with plugs were killed at 9.0-11.0 a.m. the following 
day. 

AE N E EEE ETIN of a E Was 
obtained, of which 287 (89-4 per oent) been 
penetrated by sperms. Of the penetrated eggs, 22 
(9-2 per cent) were polyspermic. These polyspermio 
ee ee eee 
growth or the formation and mitosis o 
segmentation spindle, or else had completed the first 
cleavage and were in the 2-cell stage. Pronuclear 
stages were similar to those seen in polyspermio eggs 
from rets meted at the normal time: two male 
pronuolei were present in each egg and they were 
almost identical in appearance. In nine of the poly- 
spermio eggs the chromosomes in the prophase or 
metaphase of the first segmentation mitosis were 
visible; in each egg only a single group of chromo- 
somes could be found. Seven of the polyspermis 
eggs had undergone the first cleavage and were 
apparently quite normal except for the presence of a 
second midpiece in the cytoplasm of the blastomeres. 
As there were no pronuoclei in the eggs in the last two 
groups, diagnosis of the polyspermio state depended 

eee oe 

viteltus and the recognition of the early signs of 

digin: tion in these midpicces. This evidence 

is appreciated and aids in the distinction 

sperms that have entered the vitellus of 

the egg and ‘supplementary’ sperms that have only 
penetrated the zona pellucida. 

In a further experiment, eighteen rate which had 
been induced to mate after ovulation, at 9.0-10.0 a.m., 
were not killed until three days later. Five of these 
rats yielded sx polyspermic eggs, four 4-cell and two 
8-0ell, which appeared normal in all particulars except 
ae the presence of the extra midpiece. Both 

midpieées were clearly 
lasam of -the blastomeres and showed the degree of 
EEROR thet is seen m the Monogpennug 4-oell 

and 8-oell eggs. 

Polyspermy is more difficylt to diagnose in. rabbit 
eggs, for ıt has not been found poamble to identify 
the sperm midpiece within the vitellus, although 
sperms may readily be discerned with the phase- 
contrast microscope in the ivitellime space. 
Diagnosis, therefore, could only be made on the find- 
ing of three or more pronuclei within eggs which 
were otherwise normal in 4 Eight female 
rabbita were permitted to mate and were killed 
16-19 hr. later. From these animals, 57 eggs were 
obtained of which all showed evidence of sperm 
penetration but three had to- promuolei.. Of the 
remainder, 58. had two pronuclei each ‘and one 
was olaased as polyspermio: the latter had“ three 
structures resembling -pronuclei, though they were 
not very clearly diboernible. 

In a second group, thirteen female rabbita received 
an. intravenous injection of chorionic gonadotrophin 
for the induction of ovulation, and were allowed to 
mate 10 hr. later, that is, at about the time of ovula- 
tion. The rabbits were killed 12-18 hr. after i 
and a total of 85 eggs was recovered from them for 


aah day of life. 
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study ; 62 eggs showed evidence of sperm penetre- 
tion, but in orily 47 could pronuslei be seen. Eight 
eggs, 17 per cant of those with pronuclei, were judged 
to be polyspermic; seven had three separate and 
well-formbd pronuclei and one had six structures 
resembling pronuclei of various sizes. 

We oonclude, therefore, that if polyspermio eggs 


degenerate durmg subsequent development, the 
greatly imoreased incidence of po y which 
resulta from delayed mating may well be of import- 


ance in animal breeding practioe. All the polyspermic 

rat eggs obeerved had been ted by one extra 

sperm and the evidence obtained pointa to both 

La playing the pert at syngamy and thus, 

ntributing their complement of chromosomes to 

th go Polyspermy. could thus be a source of 

loidy in the mammalian embryo, and some in- 

ene ae the ‘spontaneous’ triploidy observed by 

and Fischberg’ in mouse embryos may be 
referable to the same cause. 

0. R. AV8TIN 


A. W. H. BaapEn 
Division of Anmmal Health and Production, 
Commonwealth Scientific and 
Industrial Research Organization, 
MoMaater Anrmmal Health Laboratory, 
Parramatta Road, 
Sydney, N.S.W. 
Deo, 22. 

‘Lama, H., Arch. Biol, Poet #20 (1913). 


Biko. Bw B. “The Oell in Development and Heredity’ (Mac 
mile Oe. °N.F., 1925), 


‘ Austin, 0O. B., and Braden, A. W. H. (in preparation). 
5 Beatty, R. A., and Fmehberg, M., J. Genetics, 60, 345 (1051). 


Absence of a Lansing Effect in 
Drosophila subobscura 


Lansine? bas conducted experiments to shaw the 
effect of maternal age on the length of life.of the 
parthenogenetic rotifer Philodéna otfrina. The median 
length of life of the ‘wild’ strain of this species was 
21-24 days, and maximum length and the adult rate 
of egg production were reached on the arth day of 
life. A strain was bred from this wild strain consisting 
of rotifers hatched in each generation from eggs laid 
on the fourth day of parental life. Other strains 


“were established, with parental ages in each 


genera 
tion of eleven and of sixteen days. In the fourth-day 
strain, the mean expectation of life increased over 
several generations, and the age of attaining the 
adult rate of egg production was delayed. In the 
eleventh- and sixteenth-day streams, there was a rapid 
decrease in the mean expectation of life, the strains 
reaching extinction in ftve and three generations 
respectively. According to Lansing, longevity pro- 
gressively declines in any strain which is maintained 
jn each generation from eggs laid on or after the 
Results similar to those given by’ 
Philodena were also obtained by Lansing with 
Euchlanis triquetra. 

The rotifers are in very many respecta biologically 
unrepresentative. In an attempt to see whether any 
comparable effect could be detected in an organiam 
of an entirely different reproductive pattern, we have 
raised and followed through eight generations a stook 
of the fruit fly Drosophila subobsoura, in which each 
generation -was hatched from eggs laid after the 
thirtieth day of imaginal life. 


¥ 


‘ ws complete, although Alpatov and Pearl? fi 


« 
84. : - 
: 


Flies of the structurally homozygous Kussnacht 

ee eo ee 2 
pairs in viale, -with frequent transf 

ei o thirtieth day, when the survivors ai 

pe to breeding bottles and their progeny 

reared. Life tables were constructed for each 


generation. From analysis of these the following 
mean expectations of imaginal life wpre calculated. 


Number of | Moan expectation of | Bam 
life from solosion 


fites In 





_ From these results it would appear that there 1 

o significant change inm the longevity of Drosophila 
qubcbooura bred for eight generations exclusively from 
flieg older than thirty days from eologion. ~~ 

In his publications, Lansing relates the appearance 
of the maternal age effect to the cessation of parental 
growth, which represents, in the rotifer, only the 
cessation of increase m volume, since no further 
nuclear division within the i 
after hatching’. A maternal 


an organism such as Drosophila, where metam 
that 
factors affecting the rate of larval growth also affect 
the longevity of the imago. P. otérina lays about 
twenty-five eggs, corresponding to a fixed number of 
egg nuclei in the ovarian syncytium, and these nuclei 
are in existerice at the beginning of egg laying", 
whereas in oogenesis’ continues in cycles 
throughout imaginal lifes. The many unique features 
of rotifer reproduction have long been the subject of 
study. It is, however, of special intereat to the 
biology of senesoence to know whether Langing’s 
effect is confined to rotifers. We propose to repeat 
the study upon & orustaceart which grows during a 


Grateful acknow ia due to Prof. J. B. B. 
Haldane and to Dr, en Spurway for advice and 
help m the t of subobsoura. 


Tmhanagamean: Drosophila 
Pe erecta aap ogi ere ne omar 
tion. 

' ALN COMTORT 

'. Department of Zoology, 
University College, London, W.0.1 
Lansing, A- J. Gerontol, $, 328 (1047) ; Pros. US. Nat. Acad. Soi., 
"HT Da: "Tho Invertebrates’’, 8, 00 (MeGraw-Hill, New 
* Alpatoy, W. W., and Pearl, R., dimer. Nal., OB, 37 (1029). 


i8 I. & {1 in Miller, i, “Biology of DresopAdi«’’, 530 
elChagmen ant tall London, 1950). 


Relaxing Factors In Muscle 


AOOOBRDING to Szent-Gydrgyi', muscle in the relaxed 
state is characterized by the diaociation of aoto- 
myosin into astm and myosin. 

One of us (M.0.G.)*, using the glyoarated fibre 
preparation’ of rabbit psoas musole, has confirmed 
this by showing that ionio media which produce 
dissociation of sactomyosin® cause .a reduction in 
elastio modulus of the fibres under isometric oon- 
ditions, altho in all these cases the conditions are 


Elastic modulus here is a well-- 


hysiologioal. 
denned quantity, well-washed and fibres 
having Hookean elasticity which corresponds to the 
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value found by Hill‘ for ntact muscle in tetanus, and 
is some five times greater than for the same muscle 

in the resting state. An alternative proof is given 
i the temperature dependence of tension (Varga). 
Fibres under isometrio tension in the presence of 
adenosine triphosphate are relaxed by angie. the 
temperature, sotomyosin formation being an endo- 
thermic reaction, and there is also a corresponding 
reduction in elagtio modulus as measured by quick 
stretch or release. 

The question was then: What makes a reversible 
dissociation under physiological conditions ? Attempt- 
ing to answer this, it was found that a watery extract 
(1:1 by weighty of fresh muscle mince contamed a 
factor which, in presence of adenosine triphosphate 
(4 mM), has a powerful dissociating action, judged 
by complete relaxation of the fibre, and fall of elastic 
modulus, although the' total ionio h was only 
0-05 M (adenosine triphosphate only lates at 
ionio strength greater than 0-25). Further, this action 
was reversible with pH, the ranga 6-0—7-5 sufficing for 
complete relaxation and contraction respectively. 

We then began s systematic investigation of this 


factor from musole extract the pH 
of isometrio tension of fibres as a quantita- 
tive method of assay, variation of pH bemg made 


by a ourrent of carbon dioxide or nitrogen altern- 
ately, and the percentage relaxation from maximum 
tension being taken as measure of activity. 

We finally obtained a substance (as 
calortum salt from ethanol and recrystallized four 
times) which was analysed as oreatine phosphate 
and had the following properties : (1) 10 mM gives 
maximal activity; (2) 2 m.equiv. magnesium ions 
is necessary; (8) 0:8 m.equiv. calcium ions inhibits 
completely ; (4) pH range required, 6-2-6-6. 

The accompanying record shows 4 direct record 
of tension oyole produced in this way with a glyoer- 
ated fibre bundle. In all teats, 4 mM adenosine 
triphosphate and 1 mM chloride were 
present, and the ionic strength of potassium was made 
up to 0:lu. Large amounts of magnesium chloride 
did not antagonize the inhibiting effect of calcium 
chloride (ratio 100 : 1). Synthatict sodium oreatine 
phosphate gave the same resultes as the product 
obtained from muscle. In absende of adenosine tri- 
phosphate there was no relaxation or decrease of 
elastio modulus. 

In’ the absence of creatine phosphate fibrea, the 
pH. dependence of tension developed by adenosine | 
triphosphate alone (between pH 7-5 and 5-8) amounts 
to 25 per coent, and is established somewhat more 
alowly*. In estimating activity thie control should 
be made. 

After standing in 50 per cent water I for 
several months, the fibres show a loss of activity, 
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though their E Rakai a remains unimpeired. By 
hai with 0-05 M sodium EnA giyoearol, 
was lost entirely in five days at — 20°-C. 


It Te eoaid Do. ees by incubation’ for 30 min. in 


dialysed muscle extract. This faotor X appeared 
repesigdly im the fraction obtained between 50 per 
cent and 70 per cent saturated ammonium sulphate 
precipitation, and withstood exhaustive dialysis. We 

concluded that X is probably a protein-enzyme for 
which creatme phosphate is a necessary substrate. 

After long bicarbonate — glycerol washing there 
was a steady decrease in the speed, though not the 
maximum tension, of contraction; the speed could 


' be restored by addition of small amounts of cysteine, 


or of acid-boiled extract which does not contain 
X-factor, 

The sbarp .pH dependence of the X- creatine 
phosphate system has special signifloance for the 
mechanism of the initiation ien of the oontraction oyole, 
in view of the pH difference 5-8-7-4 meer fe 
Boyle and Conway’ which is maintained between the 
insido and outside of the intact fibre by the membrane. 
We note here that the work of Marsh® and Bendall’® 
which reports factors with similar activity makes no 
reference to pH d . They appear to agree, 
however, on the role of divalent ions ; in this respec 
there is also agreement with the work of Bosler’*. 

M. 0. GOODALL 
ANDREW G. Srant-Gydoreri 
Institute for Muscle Research, 
Marine Biological Laboratory, 
Woods Hole, Massachusetts. 
Jan. 5. - 
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* Boeni-Gybruyt, A. Gu, Bacrmoiogie, 14, 246 (1060). Portzehl, H., 


HUL A. V., Pros. Roy. Soo., B, 141, 104 (1053). 

* Varga, L, Mawmoalspin, 14, 198 (1980). 

tTn, A. L, and Btocken, L. An Bionkem. J.. 48, 199 (1048). 
T Boyle, P. J and Conway, H. J., J. Pharia, 100, 1 (1041). 

"Ha p Nature, 107, 1005 (1961); Blookion. et Bisphpe. Acta, 
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Muscular Contrastion’’ (Acadamlo 


Cryptolemus montrouxzierl Mulsant In 
South India’ 


Ix Nature of March 1, 1952, Puttarudriah et al., 

in reporting the occurrence of mont- 
ore, refer to the laok of informa- 
uction into India beyond a state- 
Binion Ga eed es US ee 
Agriculture that an unsuccessful attempt was made 
in 1898. 

In the course of some research into the history of 
the United Planters’ Association of Southern India, 
which attains its diamond jubilee this year, it has 
been found that this attempt to introduce 
into southern India ia well-documented, although the 
documents have been concealed in appendixés to the 
Procesdings of the Association and are therefore not 
readily available. 

At the annual. meeting of the ‘Association 
in 1896, Mr. H. O. Newport, & planter of the Lower 

(Madura District), 


newly introduced Cocous viridis Gr., which was 
attacking ooffee and causing serious alarm, and 
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t. in Newport’s own words. 
“` my arrival there [at his coffee estate in the Lower 


85 


referred specifloally to the work of Koebele in Hawaii. 

Mr. Newport, an amateur entomologist, had already 
observed indigenous coocinellids predatory on- the 
Cocous, and he pressed the Association to raise funds 
to organize the introduction of Oryptolasmus. In the 
following year, the-Association passed the following 
resolution : ‘That this Association do allot Rs. 2,000 
from the Reserve Fund to be added to any other 


sums raised for the ad aaa of introducing Coosm- 
ellidss into Southern In ith the object of com- 
bating goale pests. ... That the Planting Member 
of Council be instructed to ascertain to what extent 
the Government of Fort 8t. George will afford financial 
assistance. ... That in the event of a sufficient sum 
being raised, a qualified person, preferably Mr. New- 
port, be despatched to Australia and elsewhere to 
collect and bring back the Cocsinellidae’’. Ra. 6,050 
was subsecribed, of which Re. 1,000 came from the 
Madras Government, and Mr. Ne rt left India on 
January $0, 1898, and arrived back towards the and 
of June with & consignment of some 4,300 adult 
beetles comprising 2,540 Orous australasia Boisd., 
Onryptolasmas 


Rhisobius veniralis Eriohs. which had been conveyed 
in ioe chests. Subeequent events can best be described 
“Within an hour or so of 


Pulneys] on the 20th of June, I opened out five of 
the cases, containing some 2,500 of the lady birds of 
all three varieties ese I opened out on & cloth on 
the coffee trees, some in the sunlight and some in the 
shade. ... The lady birds, when I turned them out, 
were mostly clmgmg to the moæ which I had put in 


the boxes, and they looked healthy enough, only one-- ~ 


or two here and there looked seedy. Most of tham 
were full bodied and soft, their legs and antennm 
I could move freely with a noedle and those that I 
squeezed were full and moist inside. I could, I regret 
to say, however, get them to show no signs of life. . 

I had no better suocesa with the second half than I 
had with the first half conmgnment’’. 

In the following year, Newport left south India - 
to take up an appointment with the Government of ` 
Queensland as instructor in coffee cultivation, so that 
the matter was not followed up in the area of libera- 
tion. There would seam & possibility that eggs or 
pups among the oould have given rise to 
viable adults, or some of the apparently dead adulta 
may have survived and escaped observation. | 

The notation on Dr. Olausen’s card files ‘Howard 
1898’ undoubtedly arises from the fact that the 
Secretary of the United Planters’ Association of 
Southern India forwarded a copy of ‘Planting 
Opinion” containing Newport’s report on October 5, 
1898, and this was acknowledged by Howard on 
November 7 of the same year. 

The combination of depredations by the ooocid 
and a heavy fall in coffee prices led to a considerable 
decline in coffee growing in the Lower Pulneys, and 
the local district planters aasociation was wound up 
m 1899. This, together with Mr. Newport’s departure, 
effectively interest in this attempted 
introdustion ; but it seems that it was more successful 
than ita originator could have dared to hope. The 
total iture inourred on this project was 
Ra. 4,778, or a little more than £800 at the 1898 


W. Wiuson Marna 
Scientific Department, 
Kanan Devan Hills Produce Co., Ltd., 
Munnar P.O., Travancore, 8. India, 


. Stabilized rate of exchange. 
Pulneys raised the question ‘of `. 
biological control ag a means of dealing with the - 
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FORTHCOMING EVENTS. 


Monday, July 13—-Tuesday, July 14 


Cal Booy (in the + of 
eee Ea Departmen Airis 
Ultrasonics, 


Monday, July [3—Saturday, July !8 
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USE OF SCIENTIFIC AND 
TECHNICAL DEVELOPMENT BY 
INDUSTRY 


Lo ita immediate predecessor, which was con- 
cerned with scientific man-power, the sixth 
annual report of the Advisory Council on Scientific 
Policy, which covers the period April 1052—-March 
1958*, inclusive, is again concerned with a single 
topic. The central question engaging the attention 
of the Council during the past year was the review 
of the effectiveness of current arrangements for 
ensurmg that the resulta of research make their 
contribution to the development of the British 
economy at the present time—a problem the Council 
was asked to undertake last summer by the Lord 
President of the Council, then Lord Woolton. A 
report on the explortation of science by industry was 
submitted to Lord Woolton’s successor, the Marquess 
of Salisbury, on March 27, 19538, and this report is 
reproduced in full, without further comment, as the 
Advisory Council’s annual report for the year. 
Attempting to analyse the reasons for the oom- 
parative failure of British industry as a whole to 
exploit to the full the resulta of scientific research, 
the Advisory Council notes that industry is hampered 
by shortage of scientists and technologists and by 
the present low level of investment, and recognizes 
that nerther factor can properly be oonsidered in 
isolation. Many large firms in Great Britain appear 
to carry on with the minimum of technical change, 
and backwardness in this respect is, in general, more 
widespread in the medium-sized and amaller firms. 
Of the 140,000 manufacturing establiahmenta in 
Britain, 82,000 employ not more than ten men, few 
of whom have had the training which is necessary 
to take full advantage of scientific and technical 


progress. 

The view is accepted that the number of scientists 
and engmeers employed in British industry must be 
greatly increased and their average quality improved, 
as well as their distribution within industry; but it 
is not suggested that an mcreased supply of acientista 
and engineers will by itself solve the problem. Their 
importance must be increasingly recognized by 
industry: the primary reason why industry as a 
whale does not make more use of scientists is because 
large sections of industry, being conservative and 
complacent, have neither missed them nor asked for 
them; and in this connexion the Advisory Council 
refers to the way in which recent scientific and 
technical developments, by revolutionizing the 
relations of different industries to each other, have 
necessitated a new awareness of science among those 
who direct industry. “It cannot be too strongly 
emphasized,” ib is stated, “that unbalanced boards 
of management, on which technical representation is 
amall or non-existent, are unlikely to be able—even 
if they were not limited in other ways—to take full 
advantage of the results of scientific research with 
the speed and enterprise which are required under 
modern conditions.” 
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Technical backwardness in industry, the Council 
continues, already apparent before the Second World 
War, may have been largely due to lack of technical 
awareness and enterprise ; but it has been aggravated 
by such factors as the dommation of the national 
economy since the War by shortages of steel and 
power, the urgent need for redressing an adverse 
trade balance and the demands of rearmament. Such 
factors have encouraged the development of egtab- 
lished industries and also fostered the dangerous 
belief in some sections of industry that they could 
afford to ignore the latest developments in science 
and technology. The view that to-day in Britain we 
can scarcely expect to live by our industry unleas we 
change the pattern of our production and seek to 
develop new productes and processes, which, by 
depending on the application of our scientific and 

engineering skills, will keep us in the forefront, is 
supported by the export figures which are cited. 
Last year only £34 million out of £2,500 million of 
overseas exporte represented goods (for example, 
nylon, penicillin, radar equipment) which were 
unknown before the War. Even with the inclusion 
of such things as newer types of aircraft, the figure 
is still leas than ten per oemt of the total of United 
Kingdom exports. 

Here, while the report is kinder to British industry 
than was Sir Henry Tizard in his Measel Memorial 
Lecture last year, the trend of the argument is the 
same; but when the Advisory Council comes to 
discuss the level of investment, it seems to falter 
where Sir Henry was firm. As elsewhere in the report, 
admirable restraint is used, and the view that the 
volume of investment in manufacturmg industry is 
too low, particularly in the development of new 
products and processds}: is. reasonably and lucidly 
argued. Without over-streasing the validity of com- 
parisons with the United States, the Advisory Council 
believes that, the investment figures given in the 
report suggest that our competitive position is 
worsening rather than improving, and that mvest- 
ment in manufacturing industry in Great Britain 
also compares unfavourably with same European 
countries. f 

Nevertheless, while the Advisory Council believes 
that an increase in the volume of investment m 
manufacturing industry would do more than any 
other single measure to assist the better exploitation 
of eclence by industry, it heattates to express views 
on investment policy. It recognizes, indeed, that the 
subject cannot be ignored, and refers to the possibilrty 
that new investment may be deterred alike by the 
present policy of dearer money and by the prevailing 
high rates of taxation. It is noted also that the 


shortage of risk capital is seriously affectmg the - 


quality of investment, so that too high a proportion 
goes into relatively safe forms, and the Oounail 
accepts the view that control by licenamg of in- 
dustrial building now has a negligible cffect and that 
the inducements to research and development already 
provided under our taxation system leave little scope 
for further relief. 

Holding the view, however, that the most effective 
single measure which would conduce to a far greater 
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exploitation of science by industry would be a 
significant increase in the volume of Investment, the 
Advisory Council on ‘Scientific Policy seems to 
assume that no major change-in the existing level of 
investment is to be expected. No one would expect 
of the Council a detailed exammation of financial 
and economic proposals or policy, but something 
might at least have been said of the way in which 
taxation policy, for example, can affect development 
and encourage or discourage the adventurousness on 
the part of British industry for which Sir Henry 
Tixard called so strongly. Representations, presented 
with the moderation and lucidity which characterize 
the report m general, would have been the more 
welcome from so impartial a body as the Advisory 
Council in a matter which is all too coy bedevilled 
by party politics. 

Apert from its caution here, ore would seem to 
be due to” dver-anxiety not to offend departmental 
or party prejudices, the Advisory Council’s report is 
thoroughly realistic. It is pointed out that the volume 
of research and development carried out by industry 
would probebly increase if the writing-off of capital 
facilities, or of special facilities needed to ensure 
organized scientific development, could be expedited. 
The contribution of the research associations to 
productivity and in the fostermg of development 
projects is regarded very favourably, though there 
will certainly be some dissent from the view that 
large and medium-sized firms rather than small firms 
benefit moet from the work of the associations. The 
Advisory Council considers that the policy of. the 
Department of Scientific and Industrial Research of 

ing.the work of the associations in the pro- 
ductivity fleld is likely to increase most economically 
the output of medium-sized and small firms, though 
here again it admits that more investment capital 
would be required. As regards development, it is 
suggested that some of the research associations are 
mature enough to identify requirementa, for example, 
for new types of machinery, in the further develop- 
ment of which the National Research Development 
Corporation might help. 

There are few factors responsible for the failure of 
British industry to exploit science sufficiently which 
are not touched upon in this report, though it does 
not enter on discussion of such matters as the mfluence 
of restrictive practices by both management and 
labour, nor of the effect of Government control on 
initiative and adventurousness. In a reference to 
Government Departments and development, the 
Advisory Council shows tteelf thoroughly aware of 
the danger of looking to the State rather than to 
industry and the individual for mitiative and 
adventurousness ; and there is no suggestion here 
that there is a lack of either the skill or the physical 
resources to enable British industry to enjoy a full 
share of the benefits to be reaped from recent scientiflo 
and technological advances. There is no reason for 
us to be apprehensive, eitMer, in regard to technique. 
While there is undoubtedly room for the wider exten- 


_ sion in British industry of the most advanced practice, 


there is every reason, too, for confidence in its ability 
to apply the results of salentific advance, given the 
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conditions which the Advisory Council streases—~a 
greatly Increased number of scientists and engineers 
and a large flow Se a a a 
in productive industry. 

Confidence in the industrial fine of Britain is 
derived from the fact that at least some British firms 
are as scientifically minded and as progressive as 
their counterparts in other countries. There is no 
fundamental technical reason why more should not 
emulate their example; and the Advisory Council 
has indicated, albert eomewhat tentatively, ways in 
which Government action could encourage this. It 
may well be necessary for others to repeat in more 
forthright terms what the Advisory Council has put 
80 leniently ; but the report also illustrates the need 
for the continuing survey and representations of the 
Advisory Council on Scientific Policy over ita whole 
field, if the objectives in even one aspect such 
as that covered by the present report are to be 
achieved. 

There are undoubtedly real advantages in the 
Advisory Council presenting its considered views on 
particular topics in such special reports; but rt is 
perhape unfortunate, particularly at the present time, 
that the annual report should be used as the medium 
of publication to the exclusion of discussion of all 
other topics. No reason is apparent from either the 
present, or last year’s, report why reports on scientific 
man-power and on the exploitation of science by 
industry should not have been issued independently 
by the Council, and rts annual report left free for the 
discussion of general aspecta of ecientiflo policy as 
appropriate. There are various topics of wide 
importance at the present time and on which scientists 
would be glad to know what advice the Advisory 
Council has given the Government. Has the-Advisory 
Council, for example, accepted without protest the 
Government’s procrastination over the proposed 
Science Centre, or has it pointed out the detrimental 
effect that such postponement is likely to have on 
the dissemination of scientific Information and thus 
on the utilization of science by industry? What 
action has the Advisory Oouncil taken to i 
Government action in the upgrading of selected 
technical colleges for higher technological education, 
or to secure the effective co-ordimation of higher 
technological education under the University Grants 
Committee, as was indicated in an earlier report of 
the Advisory Council ? The failure of the Minister of 
Education to formulate a policy does not warrant the 
Advisory Council in leaving this matter with the 
hope that the Government’s announcement regarding 
the Imperial College of Science and Technology ‘‘will 
goon be followed by effective action’’. And is there 
nothing further to report on the supply of science 
teachers, which so disturbed the Advisory Council a 
year ago ? Earlier reports have referred also to the 
utilization of the services of scientista and tech- 
nologists im the Colonial territories and in the 
nationalized industries. Has the Advisory Oouncil on 
Scientific Policy nothing further to say on these 
subjects ? Is it satisfied that full use is being made ` 
of the services of scientists and technologists in these 
fields and that their advice is heeded ? 
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There are, in fact, misgivings among scientists aa 
to the use made of scientific advisers in the Colonial 
Service. The Secretary of State for the Colonies has 
s0 far done nothing to prevent the development of 
an atmosphere in which responsible men of science 
are unlikely to accept appointments and from which 
the Oommonwealth will quickly suffer. 8o, too, on 
the nationalized industries, so responsible a periodics} 
asp The Engineer, in commenting recently on the 
annual report of the Britiah Transport Commission, 
expressed fears that the changes initiated by the 
Government might seriously endanger technical 
efficiency, and expressed regret that political con- 
siderations had been allowed to introduce changes in 
organization of doubtful value which were bound to 
disturb profoundly the work of the-Commission and 
its executives. 

There is, in fact, an acoumulation of evidence which 
suggests that little more than lip service is being paid 
by the Government to the claims of science to be 
heard in the counsels of the State and that objective 
advice is being disregarded. At such a juncture the 
silence of the Advisory Council on these matters is 
the more disquieting. It should be a prime function 
of the Council not merely to present advice to the 
Government, but also to satisfy the world of science 
that such advice is presented objectively and 
effectively, and that it receives due and reasonable 
consideration. It is to be hoped that means will be 
found whereby the Advisory Oouncil on Scientific 
Policy will be able, not only to issue reports from 
time to time on matters of major topical importance, 
but also to provide the scientific world with an annual 
account of ita activities in the many lesser fields in 
which scientific progress impinges on everyday affairs. 


4 


THE AGRICULTURAL RESEARCH 
SERVICE 


HE Agricultural Research Council, which is 

appointed by the Committee of the Privy Council 
for Agricultural Research and Nature Conservancy, 
is responsible for the general supervision of State- 
financed agricultural research in Great Britam. 
Established in 1931, it has marked its coming of age 
by issuing a 54-page booklet, which is both a directory 
to the Service and an account of the functions of the 
Oounail*®. 

The recent growth of State expenditure in Britain 
on agricultural research is remarkable, and reflects 
the growing recognition of the vital importance of 
agriculture in the national economy. In 19380 State 
expenditure on research was about £250,000, m 1940 
it was £800,000, in 1950 £2,600,000, and in 1052 
£3,200,000. The first figure about 0-1 per 
cent, and the last figure about 0-8 per cent of the 
gross value of agricultural output in the correspondmg 
year. The figure 0-3 per cent may be considered too 
low for such an essential industry as agriculture to 
spend on scientific research ; but it should be remem- 
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bered that it is not the industry but the taxpayer 
that provides the money, and that until the War the 
taxpayer had no reason to regard increased agri- 
cultural production at home as a matter of urgency. 
The agricultural research service should be satiafled 
that a four-fold increase in its oost since 1940 indicates 
that the public now recognizes its importance. 

The agricultural research service has no formal 
constitution, and the term is used to comprise the 
activities of the agricultural research institutes and 
units, between thirty and forty, which 
are financed by the State and supervised by the 
Agricultural Research Council. The service grew 
haphazardly. It may be said to have started in 1848 
‘with the foundation of the Rothamsted Experimental 
Station—the oldest agricultural research institute in 
the world—by Sir John Lawes as a private venture. 
Other research institutes, dealing especially with 
various branches of horticulture, were afterwards 
founded by private benefactions or by funds provided 
_ by growers’ associations. University departments 

also began research in different branches of plant and 
&fhimal production. One significant result of this 


‘i haphazard growth has been that there is no agri- 


cultural research station in Great Britam; but a 
number of independent institutes each conoerned 
with some specialized branch of agriculture such as 
dairying, grassland, animal or plant breeding, ete. 
Public money was not provided for agricultural 
research until 1910, and was at first administered by 
the Development Commission, which was responsible 
for allocatmg the money to the various institutes 
and university departments and thus exercised some 
oo-ordination over the development of agricultural 
research as a whole. It proposed the setting-up of 
several new institutes some-of which came into being 
after the First World War, which had at least estab- 
lished the right of British agriculture to survive. 
The Government’s proportion of the cost of research 
increased rapidly, and as the need for closer oo- 
ordination in the administration of the public funds 
grew the Agricultural Research Council was set up, 
first, to act as scientiflo advisers to the Development 
Qommission, and afterwards to take over the 
responsibilities for agricultural research formerly 
discharged by the Commission. Agricultural research, 
like medical research and industrial research before 
it, was thus formally recognized as a government 


responsibility. 

One of the first acta of the Agricultural Research 
Council was to survey the work of the research 
institutes with reference to current national needs, 
and it was decided that research on animal diseases 
should be expanded. The Council therefore set up 
the first of ita own research stations at Oompton, 
Berks, to study contagious abortion and other 
diseases of livestock, and afterwards three other 
stations. Ten smaller research ‘units’, concerned with 
special aspects of agricultural science, are also 
directly administered by the Oouncil and operate in 
university departments where their work can be 
most effectively carried out. Through these units 
the Council can support fundamental research for 
which the environment and facilities of a university 
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are often more suitable than those of a State- 
supported research station. In all, the Council has 
a staff of nearly a hundred qualified acientiflo workers 
in ita stations and units. 

The Oouncil’s aim is “to review, co-ordinate and 
facilitate all agricultural research in progress, to 
promote new research where necessary, and to ensure 
g0 far as possible that the acientiflo man-power and 
other resources available are used to the best 
purpose”. Its prime duty is thus co-ordination, the 
necessity of which is obvious when the wide field of 
agricultural research, embracmg almost every branch 
of natural science, and the independent status of 
most of the research institutes are borne in mind. 
Besides operating the fourteen stations and units 
directly under its control, the Council gives advice 
(which, since the Council holds the purse strings, may 
occasionally amount abnost to commands) on research 
programmes, staf and budgets to twenty-one insti- 
tutes in Great Britain that derive most of their funds 
from the Ministry of Agriculture or the Department 
of Agriculture for Sootland. No oentral direction of 
research, however, is attempted, it being a cardinal 
principle of the Council that research workers should 
be free to develop their individual interests within 
the general requirements of the servioe. Members of 
the Oouncil are selected mainly on account of their 
emimence in science and their ability to appreciate 
the conditions in which scientific research can best 
be carried out. There appears to be adequate 
appreciation of the necessity to promote fundamental 
research, of which a certain amount is done with 
public money at research institutes; but in general 
the Council considers that fundamental research is 
the province of the university departments over 
which the Qouncil has no control, although it main- 
tains close contact with them and, indeed, makes 
numerous grants to them to assist lines of research 
which may aasist the solution of some agricultural 
problem. 

Three standing cammittees—dealmg with animal 
research, plant and soil research, and agricultural 
engineering—together with the Soil Survey Research 
Board assist the Oouncil m formulating a research 
policy, and these in turn can call upon the advice of 
twenty-five technical committees or conferences the 
purpose of which is to keep in touch with problems 
and in specific subjects such as animal 
climatology, foot-and-mouth disease, dairy machmery, 
bracken control, drainage, red-spider mite and 
strawberry diseases. In this way a general policy can 
be drawn up without losing touch with the require- 
ments of the individual research workers on whose 
abilrty and skill the Council recognizes the success 
of the research service must ultimately depend. 

Research policy, particularly in agriculture where 
results appear slowly, must be long-term; neverthe- 
leas it has to be related to the shorter-term agrioul- 
tural policy of the Government. When the Agricultural 
Research Council was established in 1981 the trend 
in government policy was towards the encouragement 
of livestock farming, and, as already stated, the 
Council paid special attentian to research into animal 
diseases. Its aim is still to keep in step with post-war 
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agricultural policy with its emphasiq on an all-round 
increase in agricultural production. ‘The Oouncil 
maintains affective liaison with the Ministry of 
Agriculture and the Department of Agriculture for 
Scotland through the two Agricultural Improvement 
Councils that were set up during the War for that 
purpose and to advise the governnent departmenta 
on the best means of moorporating research results 
into practice, and the Agricultural Research Oouncil 
on the problems requiring Investigation. The Agri- 
cultural Improvement Councils are closely linked 
with the advisory services which, m their turn, are 
in direct contact with the farming community. Thus 
effective channels exist whereby not only can prompt 
application of the resulta of research to farming 
practice be achieved, but equally the demands of the 
agricultural industry can be brought to the notice of 
scientists at the highest level. The administration 
of such a complex service, from the many first-rate 
scientific intellects now working for agriculture to 
the vast multitude of farmers who may make use of 


ably well. Much of the credit for that is due to the 

wth of i hi Hh which the Agricultural 
Research Council has imbued the whole of the 
researoh service. 


AUTOMATIC CONTROL OF 
MECHANISMS AND INDUSTRIAL 
PROCESSES 


Servomechanisms and Regulating System Design 
By Harold Chestnut and Robert W. Mayer. (General 
Eleotrio Series.) Vol. 1. Pp. xiiit+ 505. (New York: 
John Wiley and Sons, Inc. ; London: Ohapman and 
Hall, Ltd., 1981.) 62s. net. 


Fundamentals of Automatic Control 
By G. H. Farri Pp. xii+ 285. (London: 
Ohapman and Ltd., 1951.) 80s. net. 


An Introduction to the Theory of Control In 

Mechanical Engineering 
By R. H. Macmillan. Pp. xiv+195. (Cambridge : 
At the University Press, 1951.) 80s. net. 

ON of the most interesting features of the 

development, during the past decade, of scientific 
thought in the fleld of lied science has been the 
Hailing up al e philosophy of. ‘systems having a 
closed sequenos of dependence’. Such systeme, in the 
engineering field, may renge in type and application 
from an sutomatio pilot for the navigation of an 
aircraft to the control of a complete chemical manu- 
facturing process. Some of the theoretical ooncepts 
which have evolved from the: coalescence of several 
independently developed branches of theory conoern- 
ing control and communication have proved. to be of 
& very general significance, not only in relation to 
AR aes but even in suoh apparently unrelated 
fields as economics and biology. 

The three books under eo although 
nial ea lications of control 
theory, serve to illustrate wide soope of the 
subject and the variety of ways in which it may be 
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approached, All three start from ample fundamental 
considerations. H. Chestnut and R. W. Mayer, in 
their book on ‘“‘Servomechaniams acon ty pts 
System $ S Sine ing in & o 
fashion the diffarential equations of electrical 
and mechanioed pears deal in considerable detail 
with the method of solution based on the Laplace 
transform and apply the method to very simple 
sears blems. The central problem of control 
viour, that of stability, is given very. 
nasi consideration; in partioular, steady-state 
analysis in terms of the Nyquist oriterion. This is 
followed by a fairly detailed review of control system 
elements, mechanical, hydraulic and electrical, and 
their transfer functions, and of types of feedback 
control systems. Then the application of the complex 
Plane plot im system analysis and in system design 
is treated. 
Following this, attention is directed to the advant- 
for of synthesis, rather than i 
aod be daea method: based on the wok -ol 
H. W. Bode on the relationship between attenuation 
and phase in electrical networks, and the ‘attenuation 
and phase diagram’ method is devel 
pore’ on representative problems ine multiple- 
and multiple-input systems. The book concludes | 
nah Coe pter describing the use of oharta relating ` 
the ser ied and transient response to the open- 
loop attenuation characteristios necessary to obtain 


the nae. 

This book constitutes an introduction to a practical 
method of control system design, and the develop- 
ment of the subject is clear and well suited to ita 
direct purpose. It must, however, be recognized that 
there ia a gap’ between the development from funda- 
mental principles and the design method based on 
Bode’s theorems which is bridged in only a rather 
slender fashion. There is an excellant bibliography, 
ee a a 
end of the book. 

“Fundamentals of ‘APtomatio Control”, by G. H 
Farrington, is essentially a presentation of the 
principles of automatic control applied to industrial 
processes. Although the principles underlying the 
automatic control of a procees or of a complete plant 
may be basically the same as those governing, say, 
the control of position of the output member of some 
form of electromechanical systern, it is immediately 
evident, on two text-books dealing with 
these separate branches, that the approach and much 
of the nomenclature differ widely. This book 
formulates in @ very satisfactory wey the mathe- 
matical equations represen: 1 generalized 
control systems, and develope ormance criteria. 
The theory is built up on considerations relating to 
the oontrol of such quantities as temperature, 
pressure, fluid flow or humidity. Of particular interest 
is the utilization in the solution of process control 
problems of alectrical analogues for the actual 
physical phenomena involved and the establishment 
of the equivalent electrical networks. The eleotrical 
analogue is also turned to good account in a chapter 

with having distributed constants, 
the formuls of the electrical transmission lme being 
used as & basis for the analysis. There are chapters 
deeling with the principles of plant analysis and with 
the analysis of controlling units of pneumatic type, 
and there is a brief final section on control selection 
and adjustment. Taken as a whole, the treatment is 
rather condensed, and there are a good many 
instances of topics being introduced but developed in 


and em- ` 
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too sketohy a fashion to be really useful. Process 
contro! concepts and nomenolature are in general leas 
obvious and less readily grasped than those of position 
contral, and the introductory sections of the book 
create the impression. that more effort could usefully 
have been devoted to elucidation and clear statement. 
The book does, however, give a comprehensive 
presentation of the process control problem. 

The third book, entitled “An Introduotion to the 
Theory of Control in Mechanioal Engmeering’’, does, 
in faot, draw most of ite illustrations from mechanical 
engineering practice; but the treatment is quite 
general, and electrical elementa and concepta are 
introduced wherever they are useful or appropriate. 
A particularly valuable feature of this book is the 
co-ordination of the analysis of systems in terme of 
transient response with that in terms of harmonio 
response. Both analyses are developed in a clear and 
straightforward fashion, and simple statementa of 
their fondamental mathematical bases are given in 
two @ dixes. The treatment 
study of typical simple systems to the consideration 
ions and control sequences, 
` and finally to graphical methods for the determination 

of stability and overall response. The book grves an 
“exceptionally well-balanced introduction to the 
theory of servo , and in scope and presentation 
it is well ddapted to the use of undergraduate students. 

The other two text-books, although both starting 
from elamentary considerations, have more ee 
aims, and they are better suited to the i peas 
branch of specialization is already determined. 

J. Gaara 


COMPARATIVE PHYSIOLOGY OF 
LOWER ANIMALS 


A Physiological Approach to the Lower Animals 
By J. A. Ramsay. Pp. ix+148. (Cambridge: At 
the University Prees, 1952.) 15s. net. 


this ee eee and stimulating book Dr. J. A. 
discusses & number of the more important 
er comparative physiology which one would 

in & text-book; but, by 
confining to a limited number of well- 
aa and well-chosen examples, he svoids 
chittering his discussion with that bulk of 
information by which & text-book often conceals 
grn a sete principles from the beginner. Dr. Ramasy’s 
k is about the physiological processes of living 
animals, and these are dealt with comparatively, 
topic by topic, starting with nutrition and ending 
with behaviour. It is not @ text-book, and some 
important topica are deliberately excluded as unsuit- 
able to the author’s purpose. General prinorples 
ee ee of whole animals are most 
effectively presented; the physiology of constituent 
cells is avoided as far as le. Among many 


by cellulose walls, methods of trituration, and ae 
ee ee 

hydreulio aspects of circulation in the invertebrates, 
and the fonctions of the auricles and pericardium ; 
the interplay of musculature and skeleton, including 


the ‘hydrostatic skeletan’ of many lower invertebrates ` 


as well as the hard skeleton of arthropods and 
vertebrates. In the final chapter the behaviour of 
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animals ıs discussed in a manner likely to arouse the 
spirit of inquiry m not few of Dr. Ramsay's readers. 

The emphasis of the book is on general principles, 
and therefore on the results of physiological investi- 
gation rather than on the means. This. may prove a 
disacvantage to those who have no experience of 
physiological methods but who understand and 
accept resulta more readily when they know how 
these resulte have been obtained. There is, for 
example, a oonsiderable discusion on nervous 
jai imation: including the grading of sensation and 
of motor response. It ia theoretically sufficient for 
this discusmon to state that stimulation of a nerve 
leads to the passage of small potential charges of 
short duration which travel very quickly. In spite 
of the diversion which would be created, it might be 
easier for a student to understand the mechaniame of 
nervous co-ordination if he was m possession of an 
elementary picture of the characteristios of the 
action potential. The presentation of general prin- 
ciples also inevitably leads to some over-simpli- 
fication: for example, control is stated 
to be confined to birds and mammals, although it is 
practised communally by the damestio bee. 

These, however, are minor ariticiams and will have 
no validity if the book is used, aa it ahould be, during 
the first year of a university degree course in zoology. 
It will, m fact, make excellent reading for a university 
student’ a first long-vacation. It should not be used 
except with a reasonable knowledge of the general 
zoology and anatomy of many of the types discussed, 
and will form an excellent companion to these atudies ; 
it is therefore only suitable for the most advanced 

at achool. It will prove stimulating and 
hei ee spe a ae 
and not least to those who were trained in lees 
physiological times. There is one obvidus mistake in 
the legend of Fig. 18; apart from this, the book is 
excellently produced and the text is illustrated with 
peee ee i a i 

A. KrronIrna 


BIRDS OF EAST AFRICA 


Birds of Eastern and North Eastern Africa 

By 0. W. Mackworth-Praed and Cept. O. H. B. 
Grant. (African Handbook of Birds, Series 1, Vol. 1.) 
Pp. xxv-+ 836+ 59 plates. (London, New York and 
Toronto : Longmans, Green and Co., Ltd, 1982.) 
45s. net. 


he ae gl al E igre 
already in the printers’ hands—of a work which 
will be eagerly welcomed by the many people in the 
eastern parts of Africa who are interested in the rich 
and varied bird-life of that continent. It has been 
written by two authorities of high repute in the 
subject, and they have surely succeeded in their aim 
‘to give others the book they themeelves wanted 
when they first visited and lived in Africa’. The 
area covered is eastern and north-eastern Africa from 
(and inoluding) the Sudan to the Zambesi. 

The authors have been compiling the information 
for eighteen years. During that time they have 
E ER Glee Bees that ere fa 
ornithological journals, facta that were new or 
. This has enabled 
summary in handbook form, 
avoiding discussion and omutting references. For the 
field worker this has obvious advantages ; and for 
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the specialist the details of evidence and argument 
are available, in addition, on the library shelves. 

For each species and recognized hical race 
found or occurring in the area, the essential faote are 
given under the heads of distinguishing characters, 

distribution, range in eastern Africa, habita, 
nest and eggs, food, call and (where applicable) dis- 
tribution of other races of the species ; the particulars 
relating to reproduction are omitted where the species 
or race is not known to breed m the area. 
and scientific names, with full references for the 
latter, are of course also and the species are 
consecutively numbered. aa eres bia 
general note on eaoh family and a key for the identi- 
fication of the inoluded species. 

There are little marginal mape showmg the dis- 
tribution of each species or race. This is an attractive 
feature, which one hopes to see followed in other 
works : another book which is in course of preparation 
has indeed independently adopted the plan. The 
illustrations of birds molude marginal drawings in 
black-and-white and numerous figures in coloured 
plates: although the oolour reproduction does not 
seam to be of the highest standard, both are well 
suited to their . There are also some plates 
of photographs from life. 

book is very well printed by lithography, and 
attractively produced. In e it should be 4 
Pleasure to use, and its availab vaiiability ahoula boie grai 
stimulus as well as help to the further study for 
which abundant soope remains. An index of English 
names is lacking, but it may be intended to provide 
this for the work aa a whole at the end of the second 
volumne. 

This first volume deals with the non-passerine 
birds, from ostriches to pittas. The groupe that bulk 
most largely are the herons and storks, ducks and 
geese, lea (no leas than eighty-three species), 
E Ea overs and their pigeons and 

beta. Of last, there are thirty-three species in. 
eastern Africa, inoluding ‘‘the Tmker Birds, Brain- 
fever Birds and others whose monotonous notes have 
been commented on with varymg virulence’. The 
richneas of the avifaume reflects not only the extent 
of the area but also the variety of its country, from 
desert to primeval foreste, from coast to great lakes, 
and from swamps to highlands, the last cubninating 
in places with the zone of giant heather and lobelias, 
leading up to snow-clad peaks. 

LANDSBOROUGH THOMBON 
8 


CHEMICAL CALCULATIONS 


Problems tn dh) kane ag or Dae 

By Prof. Lars Sillén, Paul W. Nese Sees 

Carl O. Gabrielson. (Prentice-Hall Chemistry ) 
Pp. xiii+370. (New York: aerial Ino., 
1952.) 6.65 dollars. 


Chemical Calculations 
An Introduction to the Use of Mathematics in 
Chemistry. By Prof. Sidney W. Benson. Pp. xi+ 
217. (New York: John Wiley and Sons, Ino. ; 
London: Chapman and Hall, Ltd., 1952.) 24s. net. 
TRAINING in calculations is an essential part 
of the education of a chemist. The student (or 
the teacher) cannot understand a quantitative 
physical law until he has applied it in numerioal 
problems. Books of more-or-leas elamentary chemioal 
ealoulationa are fairly plentiful; but-—apart from 
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Wolfenden’s ‘Numerical Problems in Advanoed 
Physical Chemistry” (1938}—none had been pub- 
lished during the past quarter of a century that was 
reasonably modern in outlook and sufficiently 
advanoed for an honours class in physical chemistry. 
This need is now met by the first of the two books 
under review. 

“Problems in Physical Chemistry”, by L. G. Sillén, 
P. W. Lange and C. O. Gabrielson, is an American 
Verna ei ne oe oe 
second Swedish edition, of a book which & 
have been very succeasful in Scandinavia. oom: 
prises eleven chapters with the following titles : firat 
law of thermodynamics ; second and third laws of 
thermodynamics ; partial quantities, activities; law 
of mass action, gas equilibria; solution equilibria ; 
chemical electromotive forces; solubility, oomplex 
and redox equilibria; acid-base equilibria; trans- 
port of electricity by electrolytes ; rate of reaction ; 
phase boundaries, atoms and molecules. (The ground 
covered 1s therefore correctly desaribed in the title as 
physical chemistry rather than chemical physios.) 
Appendixes deal with methods of numerical calcu- 
lation, and give lista of symbols used and of journals 
quoted and the answers to the problems. There are 

te author and subject indexes. 

Hach chapter begins with @ section (10-20 pp.) 
summarizing the principles to be used and illustrating 
them by worked examples, and then seta out & large 
number of problems for solution. Altogether there 
are about 750 of these, nearly all of them taken from 
original papers to which references are given. They 
are thus real-life problems rather than arbitrary 
academic exercises, and anyone (graduate or under- 
graduate) who works through a selection of them will 
acquire a good knowledge of physical chemistry and 
its literature. Though the ors explicitly disclaim 
them as substitutes for a text-book, the introductory 
sections are excellant ; they contain a large amount 
of useful information in a very concise form and are 
up to date. Wise guidance is given aa to the accuracy 
of experimental data and to the various levels 
of approximation needed im calculations based on 
them. Oocasionally the authors comment on the 
original work used in the problems, and their oom- 
ments are always most illuminating 

Ta a cortaiely ona OF tis beet bookwiefiadvanied 
chemical calculations at present available. It would be 
a pity were the rather high price to restrict ite general 

ion ag & standard text for all honours courses. 

e other book, ‘‘Chamical Calculations’, by 8. W. 
Benson, is much more elementary, despite the 
solamnity of ita sub-title. It is intended to coax a 
first-year (mtermediate) student, who has no mathe- 
matios, into some j of the numerical 
way of dealmg with chemistry. It has seventeen 
range 
elementary general snd physioal chemistry, 
chapter ending with & group of ten or twenty oe 
exercises. The book starts with such matters as 
converting 2 grams to pounds or the use of lo j 
and reaches as far as ample ionic and x equi- 
libria. No caloulus w introduced. What it seta out 
to do, the book does well enough ; it is clearly and 

interestingly written, and—at ita level—sound and 
up to date. (But it surely sets the cart before the 
horse in calling the van t’Hoff isochore the “Arrhenius 
equation for equilibrium oonstants’”’.) To those 
studenta who can afford to pay a relatively high 
price for an elementary book, it may well prove very 
useful. J. C. SpaARMAN 
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Radio Interference Suppression 

As Applied to Radio and Television Reception. By 
G. L. Stephens. (Published for Wereless World.) 
Second edition. Pp. 182. (London: Iliffe and Sons, 
Ltd., 1982.) 10s. 6d. 


N view of the regulations made recently for the 
suppression of interference in the television 
Bs ely band, the publication of this up-to-date 
suppression methods is opportune. The 
Pook is & revised edition of the original publication 
by G. W. in 1839. It is intended for all those 
who have to do with the actual of suppression, 
from the designer of electrical equipment to the 
Bervioe engineer who haa to cope witb specific cases 
of mterference. It is essentially a practioal book, and 
only an elementary knowledge of the theoretical side 
Be Tha fabled bac been ease. 

In the first chapter the origin of imterference and 
its modes of propagation are simply explained. After 
discussing the general principles of suppression, the 
author shows in a well-illustrated chapter how they 
msy be applied to a wide variety of sources of inter- 
ference ranging from domestic appliances and motor- 
car ignition systems to industrial equipment and 

trolley-buses. A separate chapter has been devoted 


from the safety point of view.” Made ee ae 
interfering sources and of measuring the radia 
feld strength are briefly described. In the last 
chapter, on suppreasion at the receiver, one is rather 
surprised to find television ‘ghosts’ and picture 


flutter included. Also in this chapter occurs an 
unfortunate between the text and the 
caption of Fig. 61: the text correctly gives the stub 


ee ee To the engineer 

and research worker who will this volume a8 
an introduction to the subject, the bibliography will 
servo as & useful guide for further study. 

B. Q. Prnsswy 

Progress In Metal Physics 
Editor: Dr. Bruce eee (Progress Series.) 
Pp. vii-+ 8834. (London: P Preas, Ltd. ; 
New York: Interscience Publishers, Ine., 
483. 

HIS volume, the third of what was origimally 

intended to be an annual series 
favourably with its predecessors. 


1952.) 


in electron theory of metals (N. F. Mott) and 
ferromagnetiam (U. M. Martius) are good reviewa in 
established branches of pure physios, whereas the 
other articles deal more directly with subjects af 
metallurgical si First, there is an excellent 
review on the orystallography of transformations 
(J. 8. Bowles and C. 8. Barrett), and an article on 
twinning (R. Clark and G, B. ead Paden 
does not clanfy—ea circumstance 

eee r A F E 
on the part of the authors. G. B. Greenough oon- 
tribute a very well-informed chapter on quantitative 

metal 


grain growth (J. E. Burke and D. Turnbull) manages 


to combine a formal approach to recrystallixation 
kinetios with a oritical selection from the massive 


amount of tal information which has 
accumulated in this fleld. Finally, the editor gives a 
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very readable account of the structure of orystal 
boundaries. 

This series ea eventos for research workers, both 
physicists and physical metallurgista, who have much 
common . However, ope might have hoped 
that the valuable contributions to pure physics, on 
one hand, would have been balanoed, on the other, 
by some articles more closely related to metal tech- 
ee ee ee 

volume, but not in the present one. 
R. W. K. Honpyrcomsas 


Mathematical ee 

and A. P. Rollett. le 240. 
» London: Oxford Univ- 
ae 1952.) Ble. net. 


N exhibition of mathematical models staged by 

the mathemsatioal arxth-form of a school twenty- 
five years ago was the forerunner of those held to-day 
by schools, colleges and societies in order to provide 
that contact with reality so easential in demonstrating 
ideas and principles in the aymbolic world of mathe- 
matios. The excellant bibliography shows how 
soattered is the literature of the subject, and 
teachers and men of science will be gra to the 
two suthors for writing a permanent record of these 
7S aa a a aaa aaa cada 


The carefully written text, with ite clear illostra- 
tions and photographic plates, gives sufficient detail 
to enable pupil and teacher to construct many models 
and mol dissections, loci and eee 
velopes (by folding, drawing and agri 
lations (plane and solid), polyhedra, ruled Sarper 
simple machines for solving equations, and linkages. 
The longest and most attractive section gives nets 
and constructional hinta for the regular, the stellated 
and the Archimedean po and their duals, the 
regular and delttahedra. It certainly is 
an admirable collection for the classroom. 

This delightful book should be in the hands of 
every mathematios teacher and m every school 
library. 


Personality Development 
By J. 8. Slotkm. Pp. x+401. (New York: 
Bros. ; London : Hamish Hamilton, Ltd., 1952.) 


FTSE ethor, who ia a sosial anthropologist begins 
by saying that he has tried to work out a 
S Mag eas theory of personality development, from 
hypotheses and evidence of various relevant 
sciences. The material is, however, systematic only 
in so far as it has been distributed under four major 
headings: imberitance, socialization, oulturixation 
and individualization. Within each of these fields 
the approach is mainly descriptive and anecdotal, 
and is adorned by &@ wealth of quotations from 
ancient and modern writers. 

It may well be that in the meantime this kind of 
approach is repaying. Certainly it does not suffre 
from the aridity of some recent statistioal work in 
the same field. But perhaps we oan only be scientiflo 
about people if we are content to be dull. 

no major contribution to the study of 
tty has here been made, the book is extremely 
readable and the material is freshly presented. Any- 
one in search of illustrations for his own lectures or 
instances to help forward his own 
find that this is an excellent anthology, 
perhaps the only one of its kind. 
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NATIONAL PHYSICAL LABORATORY, TEDDINGTON ` 


OPEN 


N open day was held at the National Physical 


Laboratory, Teddington, on Friday, May 15. In- 


addition to the Labaratory’s General Board, which 
held its annual meeting in the afternoon, the guests 
included some twelve representatives from 
universities, government departments and industry. 
Of the two hundred exhibits, more than, ninety had 
not been shown previously; the followmg notes 
describe briefly some of the items which most 
interested the visitors. i 


The Collins’ helium oryostat, which was demon- 
strated by the Physios Division, had only 


i 
ton, obtained through the funds of EQOA, is the first 
to be installed in Britam. The great merit of the 
helium cryostat is that it avoids the use of hydrogen, 
and the mak of fire and explosion is therefore elim- 
inated. The low-temperature plant at the National 
Physical Laboratory will be used in the standard- 
- wation of thermometers and in the study of the 
crystalline properties of metals mich as steel. Work 
has already been done, using the new apparatus, on 
the state of internal strain of metal specimens ; but 
the main application, to begm with, will be for the 
measurement of the of pure chemicals. 
The Physics Division demonstrated methods 
of measuring radicactive isotopes. Artificial radio- 
active isotopes are now widely used for medical and 
industrial purposes, and for certain applications in 
medical, biological and physical research the 
le accuracy is desirable. The National Physical 
ry is collaborating with other laboratories 
in Britain and with those in the United States and 
Canada in order to establish national and inter- 
national standard methods of measurement and 
standard specimens of radioactive isotopes, partiou- 
larly for the clinically important isotopes of sodium, 
phosphorus, cobalt, iodme and gold. As already 
announced in Nature, œ service for the supply of 
standard solutions of radioactive iodine-131 has 
already been established by the Laboratory, and this 
service will later be extended to inchide other im- 
ant radioactive isotopes. The best accuracy 
attamable (about -+ 2 per cent) in the measurement 
of the active constituent is leas than that traditionally 
thought of in connexion with other physical measure- 
ments; still wider limits are quoted for the more 
complex isotopes. 


Some of the older tunnels m the Aerodynamice 
Division of the Laboratory have already been closed 
down and the building m which they were housed 
has been modifled to provide a small lecture hall and 
to acoommodate the Mathematica Division. The 
up-to-date requirements of aerodynamics research 
are being met by the provision of new tunnels to 
augment the existing high- and low-speed tunnels. 
Two new tunnels, spn see E a a x lsin. 
and 25 in. X 20 in. respectively, are nearing comple- 
tion and will provide the larger-soale facilities 
far aome of thh high-speed work. Both tunnels have 
a range of Mach number from 0 to 1:8 and are of 


the induced-flow type. A special stram-gauge 


DAY 


balance has been developed for measuring three 
components of the aerodynamic force (namely, normal 
force, pitching moment and longitudinal force) acting 
on & model in & supersonic tunnel. The model is 
attached to a special form of support, the members 
of which are streased by the forces acting on the 
model, and resistance strain-gauges cemented to the 
members convert each of the three component forces 
into electric signals which operate chart recorders. 
It is possible to alter the incidenoe of the model to 
the airstream while the tunnel is running, and the 
whole equipment can be remotely controlled. 

The phenomena which occur when a shook wave 
interacts with the boundary layer on the surface of 
@ body are of fundamental importance in most 
problems of high-speed flow. Experimental studies 
of the interaction have been in progress at’ the 
Laboratory for many years and, as & result of recent 

tal and theoretical work, the major features 
of the problem are now understood. Most of the 
recent experiments, the resulta of whioh were on 
show, have been made in a specially constructed... 
wind tunnel which enables the Mach number (which * 
determines the effecta of the compreasibility of the 
air) and the Reynolds number (which determmes the 
affects of the viscosity of the air) to be varied 
independently over a large range. An interesting 
film has been prepared demonstrating the interaction 
between a shock wave and the boundary layer (see 
Photograph). 


` The increased use of high-speed wind tunnels has 
stimulated the demand for small metal aerofoils made 
to precise limits of form and size. There is & par- 
ticular demand for ‘three-dimensional’ aerofoils of the 
delta-wing type, where the section diminishes pro- 
gressively from root to tip. It is possible to make 
such models to any degree of accuracy by cutting & 
large enough number of tangential planes enveloping 
the form The Metrology Division of the 
Laboratory evolved a method of manufacture 
using an soourstely set milling cutter to generate 
the required tangential planes on the blank, whioh 
oan be precisely rotated and tilted. The models are 
made in mild steal or brass and a limited number of 
planes are cut ao as to leave 0-000 5 in. excess metal 
at the mtersection of adjacent planes. The excess 
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metal.is removed with ‘fine emery, and after final 
hand-finiahing the surface is soourate to within 
0-001 in. of the required form. The Metrology 
Division has also developed & simple mi 
method of checking the dimensions of the models 
and relating measurements made on, one aide of the 
model to those made on the other. 

The Divison has recently aoquired & lathe 
for producing diffraction gratiiga by Merton. 
process. The lathe, which will cut accurately spaced 
threads ing in pitch from 100 to 30,000 threads 
per inch, will be used also to produce the surface of 
the cylinders on which the master threads are ruled. 
When scribing 80,000 threads per inch, the tool 
slide, which carries the diamond and which 
more than 50 Ib., travels quite smoothly at the rate 
of about 1/16 in. per hr. For every inch of travel of 
the slide, the diamond cuts & groove more than 4 
mile long. 


Apparatus for the measurement of the dielectric 
oonstants of pure liquids for use as standards for 
ers Dicks work was demanstrated by the 

Division. ' Standards are Gernika m the 
roximately 


and the Division has so far determins- 


ai tiong-f r benzene, nitrobenzene, ethylene dichloride 
"and Benzene 


from four different souroca 
of supply has been used, and the agreement between 
the resulta obtained after two distillations and a 
drying process is very satisfactory. The value 
obtai in each case, 2-288 at 20° O., is also in close 
with the leas accurate determinations of 


agreement W 
the dielectric constant of benzene made at the 


Laboratory in 1926. Ethylene dichloride, which 
contains impurities ee dielectric constant 
and ing ite terminetion extremely 
difficult, has a value at 20° C. of about 10. Nitro- 
benxene, which suffers from the same drawback, has 
@ dieleotrio constant of about 85 at the same tem- 
.  Oyelohexane, unlike benzene, is not 

ico, and determinations of its ‘dielectric 

constant give the same value for the ‘as received’ 
condition as is obtamed after the double distillation 
and drying Unfortunately, there is no 
standard o for oyolohaxane of high purity. 


The Control Mechsaniams Section of the Metrology 
Division has developed a method of stormg and 
tabulati information, using first a magnetio tape 
for reo the information at high speed. This 
information is later tabulated by a aslow-speed 


relay system 
ation to’ be carried out, for example, typing a digit, 
spacing or.carriage return. The standard electric 
typewriter used has been fitted with solenoids so that 
it oan be ed autamatically. The maximum 
is about eight strokes per second, 


The Mathematics Drvision showed & card. 
iter which has been adapted for use with the 
ACE pilot model. The results from the latter are 
obtained on punched oards, a ven sea 
them a oommercial punched cerd unit has 
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moded to operate & commercial electric typewriter 
at & printing rate of eight characters a second. The 
AOE pilot model itself, the Laboratory’s prototype 
high-speed electronic digital computer, has been 
wor satisfactorily for about eighteen months and 
has with problems concerned with mathematical 
physics, linear algebra, ray tracing, flutter in aircraft, 
otc, 


The orystallme appearance of fracture in mild steel 
when it breaks in the manner usually referred to as 
‘brittle fracture’ is caused by the fracture 
across the cleavage sce of the individual 
An understandmg of the mechanism of this type of 
failure obviously requires & knowledge of the cleavage 
strength of iron crystals, and the most straight- 
forward manner of de this strength is by 
the use of aingle crystals, eo that rio interference from 

boundaries will be experienced if the arystal is 
bro ken in tension. ee ee 

single orystal of iron cannot be broken, along the 
pies plane by plain tension, aa the orystal yields 
by slip at a much lower stress than the cleavage 
strength. At lower temperatures (about — 200° O.), 
the cleavage strength may be lees than the yield 
stress, and if so the arystal will break with a cleavage 
fracture without appreciable deformation. 
ee 
Division, small tensile test pieces oo of 
ee ee eee thie 

fined dimension over the test length being obtained 
by electrolytic machining, leaving the surface of the 
orystal m & highly polished condition. The orientation 
of each orystal is determined by an X-ray method, 
and the test-pieces are broken in & micro-testing 
tensile machine, the test-pieces being cooled to a low 
temperature in specially designed Dewar flasks. 
Results obtained so far mdicate that over a wide 
range of orientation single orystads of iron are still 
completely ductile at -- 196° C., but a o to 
completely brittle behaviour may occur the 
orientation is such that a 100 cleavage plane is 
inclined to the streas axis at angles not leas than 
about 80°. 

The highly reactive nature of titanium makee the 
determmation of its meltmg point extremely 
difficult. The Division has, however, 
devised a technique which reduces to a minimum 
oe ee ee ae 
point is determined under black-body oonditions. 
The specimen, a amall cylinder about } in. long and 
+ in. diameter, rests in a xiroonia orucible provided 
with a lid with a sighting hole. A recess in the base 
of the specimen ensures that only a amall area of 
metal ig in contact with the crucible. During an 
observation, the filament of an ical pyrometer is 
focused on the base of a small axial hole drilled in 
the specimen. The specimen is slowly heated in a 
furnace consisting of a tungsten spiral 
roua bay radara Aios made of eaan 
and molybdenum foil. The spiral, shields and elec- 

es are enclosed in a water-cooled evacuated 
cylinder. When melting begins, molten metal fills wp 
the hole in the specimen and. disturbs the black-body 
oonditions. The furnace ia then shut down before 
the specimen collapses and reacta with the crucible. 

The melting points of nickel and tron as determined 
in this apparatus are within 8° O., and that of 
platmum within 10° 0O., of the accepted melting 
pointa of these metals. The melting point observa- 
tions obtained for titanium are reproducible to within 
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8° O., and a mean value 1,660° O. is considered to 
be socurate within + 10° O., which is the estimated 


socuracy of the pyrometer. 
To commemorate the centenary of the date when 


the Laboratory had 
arranged a small exhibition of historical records and 

in the hadl of Bushy House. The exhibits 
ms two standard barometers of 1854 and 1858 ; 
when it was formed in 1900, the Laboratory took 
over with the Kew Observatory much of the work 
on the standardization of instruments which until 
then had been the responsibility of the Observatory. 


NEW MAGNETIC MATERIALS 
OF HIGH COERCIVITY 


By Pro. L. F. BATES, F.R.S. 


URING the past five to ten years, considerable 
strides have been made in our understanding of 
the theory underlying the production of materials of 
high ooercivity. Aocording to the domain concept 
of ferromagnetiam', we picture a ferromagnetic metal 
as made up of a very large number of small regions 
or domains. Each of these is magnetized, more or 
leas to the camplete degree of saturation riate to 
the temperature of the material, with the di on 
of magnetization parallel to one of the directions of 
easy magnetization, these being the edges of the 
crystal cube in the case of iron. We think that the 
initial permeability of a material is determined by 
the ease with which movements between 
adjacent domains can take place, so that any domam 
in which the direction of magnetization is more nearly 
aligned with respect to an applied magnetic flald may 
grow in volume, at the expense of the 
tixations of whioh are leas well aligned, simply 
By Dundar displacement. 

ee ee eine ai, oats 
which are so small that they are, in effect, single 
domain. icles with no domain boundaries inside 
them. It then follows that it may be diffloult to 
change the direction of tixation of such a 
particle, particularly if it possesses marked magnetic 
anisotropy, that is, if a crystal of the substance is 
much more easily magnetized along certain directions 
than along others—or if the particle is of a special 
shape, go that large demagnetization flelds may arise 
if it is magnetized along certain axes of shape. Oon- 
sequently, it should be possible to prepare permanent 
magnets from materials which formerly were regarded 
aa quite unsuitable for such purposes, such as pure 
iron, At the Physical Society Exhibition this year, 
the Salford Electrical Oo., Ltd, exhibited ‘Gecalloy 

Micropowder Magnete’ made from finely 
‘iron, The powder is given an i ing coating and 
mixed in a conventional dough mixer with heat 
supplied from below. It is then prepared in 4 variety 
of shapes by the use of special press tools and powder 
new products are i because of 


pieces are aintered as an integral unit with sintered 
aloomax alloys (Sincomax’) by Messrs. Murex, Ltd, 
who thus make many sintered permanent magnets 
of mtricate shape. 


first undertook the accurate. 
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The behaviour of permanent magneta made of 
‘Alnico’ has been sar a by Stoner and Wohlfarth? 
on the assumption that the material consists of finely 
divided particles, shaped aa prolate spheroids, em- 
bedded in a weakly magnetic matrix. Now, we know 
that such iron — nickel — cobalt ~ aluminium — copper 
alloys ate given exceptionally valuable properties by 
exposing them to a magnetic fleld while they are 
ee ee a The per- 
sins Saige pep. preserva we tell peers 
fleld is, of course, obtained at the expense of 

o permanent magnetization perpendicular thereto. 
We algo know that if we take a single hexagonal 
orystal of cobalt it is comparatively easy to mag- 
netize the crystal parallel to ita axis, while it is much 
ea sai eee E 
Henoe, the possibility arises of ene pean 
magnetic materials which may see Sepa 
in one direction, if we can arrange that rae 
constituent orystals are aligned in & preferred direction. 

This problem has been tackled in two ways. Thus, 
Swift Levick and Sons, Ltd., have produced the 
commercially available ‘“Columax’, which is an 
improved grade of ‘Aloomax II’, in whioh the’ 
equiaxed orystals of the normal alloy are replaced by 
long oolumnar crystals in a preferred direction 


parallel to the direction of magnetixation determined ` ` 


during heat treatment in an applied fleld. The new 
magnets must always be in the form of simple solid 
cylinders or rectangular blocks, and cannot be pro- 
vided with cored or drilled holes; but, of course, 
this does not preclude their use in many sesemblies 
and iron circuits. Their maximum remanence is 
about 13,000 gauss and their coercivity between 700 
and 740 oerateda. The quantity (BH)mex, which is a 
ariterion of suitability as 4 ARR magnet 
material, is of the order 6-8 X 10° gaus-oersteds, 

A second way oonsista in making magnets of 
oom manganese bismuthide powder? (MnBi). 
Single crystals of manganese biamuthide are hexagonal 
and have properties resembling those of hexagonal 
cobalt, but the material has very high magnetic 
anisotropy and so possesses a very high ooercivity ; 
in fact, values of coercivity measured from an I,H 
curve as high as 12,000 oersteds have been recorded, 
which would mean that the coercivity as measured 
from a B,H curve, as normally specified by a manu- 
facturer of permanent magneta, might be of the order 
of 7,000 oersteds. It would be surprising, however, - 
if stable permanent magnets of a material as brittle 
as manganese bismuthide, with a Ourio point around 
350° O., could be prepared as conveniently as those 
described earlier. 

In addition to the above materials, we also have 
on the market a material of high ooercivity which is 
virtually æ Heusler alloy in which the copper in the 
well-known aluminium—copper—manganese alloy is 
replaced by silver. Another important new develop- 
ment‘ in powder metallurgy is the production of the 
materials known under the trade name of Ferrox- 
dure’, whioh conaist of blocks of compressed oxides 
of iron and barium. These have ooervivities of the 
order 1,450 oersteds with a value of (BH )mex of about 
0-85 x 10° gauss-ocersteds. 

Naturally, all such materials are of considerable 
interest because of the special uses to which thoy 
may be put by persons of ingenuity. 

1 Bates, L. F. “Modern Magnetiem'’, 443 (Cambridge, 1981). 
Ee er Tree Ray: Sea BD, 


* Adam, B. Hew, Mod. Phys., 38, 806 (1058). 
* Wont, J. J., ot al., Philips Took. Rsv., 13, 104 (1982). 
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ACOUSTIC DESIGN OF 
AUDITORIA’ 


By P. H. PARKIN and W. A. ALLEN 
Bullding Research Station, Garston 


ODERN building acoustios is based on the work 

of Prof. W. O. Sabine, of Harvard University. 
At the end of the past century, Sabine defined and 
measured reverberation time (the period taken for 
gound in an enclosure to decay by 60 decibels), and 
establiahed the simple relationship that this time is 
directly proportional to the volume of the room and 
inversely proportional to the quantity of sound 
absorbent present in the room. After this major 
advance, oom little further progreas was 
made until after the First World War when the rapid. 


period of optimiam, when it was thought that the 
way was now open to the design of perfect auditoria, 
the 


. ~ this new apparatus served mainly to 


‘ complexity of the problem ; the result is that to-day 
—åfter twenty years of accurate measurements—we 
* oan offly claim that auditoria oan be designed to 
‘avoid, major faults such as echoes, but cannot be 
designed to obtain with any oertainty the more 
positive requirements such as, for canoert halls, 
fullness of tone. 

This slow rete of progress is due to three causes. 
First, sound is a wave motion: the detailed behaviour 
of a three-dimensional sound field is complicated by 
the fact that the wave-lengtha of sound in air vary 
from twenty feet to one moh, while the dimensions 
of the objecte whioh affect the waves are of the same 
order and are usually such inconvenient materials as 
wood, textiles or human bodies; further, nearly all 
sounds are transient, Secondly, the final judge of 
the acoustical quality of a room is the human ear, 
which has several remarkable ias, moat of 
which are not yet fully Thirdly, the 
full-acale possible are limited by the 
practical difficulties, not least of which is the expense 
of even the smallest alteration to the mterior of a 
large room. (An exception to the slow rate of progress 
has been the rapid development during the past few 
years of ees about speech reinforcement 
systems. Mi amplifiers and loudspeakers 
ee ee 
Haas), referred to in more detail below, showed how 
this t should be used for giving the best 
pean ies pacer ine For similar reasons, we oannot 

a great deal of help in design from the oom- 
plete theory of the behaviour of sound waves in 


rooms, but must rely on the simplified pictures of, 
acoustics 


ical and statistical 

With these general considerations in mind, we can 
proceed to the design requirements for the two main 
types of auditoria: those for speech, and those for 
music. We deal here only with the larger auditoria. 
For speech this nowadays implies the use of a 
reinforcement system and will be illustra by 
reference to the system for 8t. Paul’s 
Oathedral*; for musio the Royal Festival Hall, 
E tg ee aoa Sr 

of auditoria are the better for a low 
dbase ince E E S ae 


peligro A ropa tenes 
studios, 


ae 
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this is not go critical as it is for unaided 
speech or for music. It appears from the experience 
with the Festival Hall that a very low noise-level (of 
about twenty phons) is a positive advantage in that 
it enables an orchestra to play very quietly, thus, for 
pa cai tail CRO Og 2 
From measurements of the noise-levels on a site and 
from the known sound-msulation values of moet 
forms of construction, it is le to design fairly 
accurately to get a given of noise inside sa 
building; greater socuracy, however, would be 
desirable when it is remembered that it is necessary 
to double the weight per unit area of a wall in order 
to increase the insulation by 5 db. uel latte Sides 
most i that the doors and windows (if any) 
should suitably designed so that they do not 
nullify the insulation of the main structure, and the 
ventilation plant must also be 

Dealing now with auditoris for music, the importent 
musioal requiraments can be stated fairly italy, 
et least in musioal terms if not physically. They are 
fullness of tone, definition, blend, balance and no 
echoes. Taking them in reverse ordar, echoes can 
usually be avoided in the or, failing this, can 
be eliminated in the compl buildmg by suitable 
treatments of the offending areas. Balance, by whioh 
is meant the correct loudness ratios between the 
various sections of an orchestra, is a matter 
for the conductor, and the designer oan 
if he gives all the instruments an 
means in practioe that the ore platform should 
be completely raked from front to back. Blend—the 
possibility of hearimg an orchestra as a homogeneous 
source—is not entirely dent on the acoustica, 
but is probably best by having surfaces close 
to the orchestra which reflect some of the sound 
directly back to the orchestre, 

The first two musical requirementsa—fulinees of 
tone, and definition (and their many synonyms)— 
present the worst problems to the designer. Fullness 
is difficult to define, even in musica] terms, although 
it is easily recognized ; all we oan say is that it is 
the quality added to the sounds produced 
by musical instruments when in a ooncert hall as 


oompered with them in the air. We oannot say 
for oertain what sacousti factors control this 
quality ; the factor we have under any control 


is the reverberation, and the most reasonable 
position is that, when dogigaing  conoart hal, th 
onger the reverberation time can be made the more 
chance there is of obtaining adequate fullness of tone. 
Definition has two main characteristios : the first 
is concerned with hearing the full timbre of each 
instrument; the second is concerned with hearing 
every note distinctly so that, for example, it is 
possible to hear all the separate notes in a very rapid 
passage. This quality is obtained when the intensity 
of the direct sound reaching the listener from the 
source is greater than the intensity of the reverberant 
sound. The intensity of the direct sound will vary 
from the front to the baok af a hall dus to two 
factors : the first is the usual inverse square law, and 
in a large hall the difference in in between. the 
front and back rows will be of the o of 20 db. ; 
the second, is the absorption of the direct sound as 
ib peases over the audience at graxing incidence, 
although this can be minimized by raking the audience 
seating. However, it & that definition can be 
maintained if the true direct sound is followed shortly 
after by’strong reflexions, and thus a reflector should 
a suitably pinto clone: tode orhan 1o rodeo 
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sound towards the rear of the hall. This method has 
bean successful in the Festival Hall, where the 
reflector suspended over the orchestra (and which 
weighs 12 tons) has maintained the definition over 
the whole auditoriuma. 

Although these main criteria for the of a 
concert hall can now be as fairly well 
established, etd are, except for reverberation time, 
all qualitative in character, and there is an obvious 
need for much more quantitative work. 

oe NO ee ee ee 
suditoria, we are on more solid ground. major 
single advance in recent years has been the work of 
Haast, who investigated the effect of a single echo 
on. the audibility of speech. Extensions of his work 
made possible & quite reliable criterion‘ for the 
transient of an suditorium. This criterion 
indicates how & room shape should be designed to 
ensure that the reflected and reverberant sound gives 
the maximum intelligibility and naturalness, al 
there is still need for far more knowledge on 
actual behaviour of rooms. 
loation to speech remforoement 
systems that the work has so far proved most 
useful, in two ways. First, a single echo (that is, a 
delayed reproduction of the original sound, usually 

from a different direction) when delayed 
aad he Goad coca e aes has to be 
about 10 db. greater in intensity to be heard as loudly 
as the original sound, and at leaser intensities is not 
detectable as & separate source ; secondly, at greater 
time-delays, Haas determined how loud such an echo 
can be before it to interfere with the speech. 
For example, an of intensity 8 db. lower than 
that of the original sound is not heard as an obtrusive 
echo until it is more than 60 msec. behind the original 
sound. 


The applications to speech reinforoement systems 
are obvious. ag ay a Weer a Ee 
loudspeaker, this | r should be placed so 


sound oan then be up to, say, 7 db. 
original sound without being as & separate 
source. In large auditoria where & single loudspeaker 
is not sufficient, the same effect oan be maintained 
eleotrioal delays. Thus in 8t. Paul’s Cathedral 
the 1 installed down the nave aro delayed 
by time intervals to the path differences 
Ce ee ee 
ee ee 
pulpit. The second Haas result can be 
(by mutable directivity of the loudspeakers) that tho 
sound travelling back towards the source is at a 
sufficiently low intensity to avoid mterference. 

An interesting further application of this work, 
although not yet tried in practioe, would be in 
raga sc ease love paced retest alge 

tie oria Oa ao aA er eee ee ee 
floor area. Thus we can envisage a rectangular 
chamber split into a number of zones each with its 


time delays and amplitudes so that the sound received 
at any pomt conforms to the Haas oriteria. 

One more development im reinforcement 
systems should be mentioned. It has been noted that to 
maintain. intelligibility in the presence of reverbera- 
tion it is necessary for the intensity of the direct 
sound to be greater than that of the reverberant 
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sound. Now, with an ordinary loudspeaker radiating 
more-or-less in all directions, the intensity of 
the direct sound has fallen, dus to the inverse square 
law, below the intensity of the reverberant sound at 
quite a short distance away. But if we use a directional 
loudspeaker so that most of the energy is radiated 
towards the listeners, although, of course, the inverse 
square law still operates, the intensity of the rever- 
berant sound is so much lees that the loudspeaker is 
effective over a greater distance. This is most oon- 
veniently done using @ vertical lme-source which in 
the vertioal plane is aharply directional, producing 4 
main lobe perpendicular to the line and several 
subeidiary, negligible lobes. At St. Paul’s such a 
line source, 11 ft. long, placed olose to the pulpit is 
effective over the whole dome area (110 ft. im diameter) 
in spite of the very long reverberation time. 

In conclusion, to concert halls, as our 
knowledge of the desirable acoustical characteristics 
increases it may become possible to use eleotronio 
aids for musio as well ag speech. For example, in 
any large modern concert hall it is difficult to get a 
long enough reverberation time (by having a large 
volume and a small amount of absorption) without 
the riak of serious echoes. It might be possible to 
introduce artificial reverberation by electronig means ` 
which would be in ble from natural 
reverberation and which, possibly, could be altered 
to suit the particular type of musio being played. 
But this development is same way in the future. 

This article is published by permission of the 
Director of Building Research. 


1 Haas, H., Aoustin, 1, 3 (1061). 


2 Parkin, P. H., and 7k. E Wirelen Y 2 
ae sao Valara, ae (108%), ee Pepe aa SAND 
* Parkin, P. H., and Allen, W. à. Purkis, I and Boholas, W. EL, 
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OBITUARY 


Dr. C. E. Walker 


Dr. CHantes Epwarb Warxer died at his home 
in Brighton on June 6 at the age of eighty-two. He 
was educated at St. George’s College, Weybridge, and 
studied medicine at St. George’s Hospital, London, 
where he was sesistant medical ; he qualifled 
M.R.O.8., L.R.C.P. London, in 1908. After holding 
a demonstratorahip in zoology at the Royal Dollees 
of Science, South he went to 
as assistant director of cancer research and ie 
lecturer in cytology to the Liverpool School of Tropical ` 
Medicine. He obtained the degree of M.Sc. Liverpool 
in 1909,-and of D.80. in 1911; afterwards he went 
to Glasgow as director of research at the Royal 
Cancer Hospital. Dr. Walker served in the R.A.M.O, 
with the rank of major in the First World War in 
France, Gallipoli and the Middle East. He returned 
to the University of Liverpool in 1919 as lecturer in 
histology and associate profeasor of cytology. He 
held this appointment until his retirement in 1937. 

Dr. Walker’s work, largely cytological, was pub- 
lished mainly in the form of contributions to the 
Procesdings of the Royal Sootety. He was also the 
author of several books on oytology, heredity, 
evolution, and the cancer oblem. The present 
revival of interest in the Golgi apparatus naturally 
recalls his contributions to the subject. He was 
among the first, twenty-five years ago, to carry out 
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deliberate experiments concerned with the importance 
of physico-chemical fixation artefacts in the usual 
tissue sections. . His experiments were done with 
chemical models, employing microscope slides coated 
with films of mrxtures of albumin, lecithin, tone, 
together with olive oil and =e The 
slides were fired and stained by p ures normally 
employed for the demonstration of the Golgi apparatus 
in tissue sections. Structures bearing a striking 
resemblance to the classical Golgi net were obtained, 
which led Walker to doubt the existence of the 
apparatus in the living cel. This work laid the 
foundations for the more recent investigations such 
258 those of Palade and Claude. 


NATURE 


July 18, 1953 vou 172 


Apert from his scientific publications, Dr. Walker 


was editor of Shooting and Fishing during 1897—1903, 
and suthor of “‘Shooting and Fishing on a Small 


Income”. His tall i figure, hia monocle and 
his mili bearing made him & notable figure in 
the medical school at Liverpool. His staf knew him 


as a courteous and kindly man. He skated and 
fenced. He was a skilful and intrepid yachtsaman ; 
m 1904 Mr. Justice Channell awarded him the 
Challenge Cup, the highest distinction of the Royal 
Cruising Olub, for a amgle-handed cruise down channel 
to France and back im his 2-ton sloop Thebe. 

His wife died last year and he is survived by & 
son and daughter. N. M. Hanoox 


NEWS and VIEWS 


College, London : 
rof. H. R. Robinson, F.R.S. 
Arras having held the chair of physics at Queen 
Mary College, University of London, since 1980, Prof. 
H. R. Robinson is retiring at the end of the present 
- sedaion.” His teaching and research work were tly 
influenced by his association -with Rutherford, first 
as a student and lecturer in the University of Man- 
chester and later at Oambridge as the holder of the 
Moseley Research Studentahip of the Royal Bociety. 
Prof. Robingon’s scientific work has been largely 
cancerned with radioactivity and X-rays. He 
developed with Rutherford the f-ray magnetic 
ter, and has spent many years in the study 
of the application of X-ray methods to the elucidation 
of atomic structure and to the accurate determination 
of atomic constants. He has always had a special 
interest in the history of physics, which he regards 
as an essential part of the education of all serious 
physicista. During his long-tenure of the chair of 
physics at Queen Mary College he has become well 
known to & wide circle through his services to the 
College and to the University of London. He became 
@ member of the governing body of Queen Mary 
_ College in 1945 and vice-principal in 1946. He is a 
member of the Senate of the University of London 
and takes an active part in the work of several of ite 
committees. He has also served on the Oouncils of 
the Royal Society and the Physical Society. His 
other interests are indicated by the fact that he has 
bean for many years a member of the governing body 
of the Old Vic Theatre. 
Dr. G. O. Jones 


Physics In Queen M 


Mary College since 1049. He ‘ore 
1938 and worked under Sir John Townsend z ” 
frequency gas di and later at Shefflel er 
Prof. W. E. 8. Turner on physical properties of 
joined Prof. F. E. Simon as a 


project, working at the Clarendon Laboratory, 
Oxford, and also for short periods at the University 
of Birmingham and in the United States as a member 
of a Government mision. After the War, Dr. Jones 
was appointed as Nuffield Foundation Research 
Fellow at the Olarendon Laboratory under Prof. 
Simon. He prepared the detailed design and directed 
the construction of the large liquid-hydrogen plant 
serving the low-temperature i pea a of the 
Laboratory. Later he worked on the properties of 


solid helium and of low-temperature glasses. During 
this period he was retained as a consultant by the 
Atomic Energy Research Establishment, Harwell. 
Since his appointment as reader at Queen Mary 
College, Dr. Jones has made new developments in 
the techniques ‘of attaining low and has 
built up a research team working in tbe fleld of solid 
state and low-temperature physics. In this work 
high-preasure, Magnetic, micro-wave and ultrasonic 
measurements are being employed in a number of 
investigations at temperatures down to those attain- 
able with liquid helram. Dr. Jones is a member 
of the Papers Committee and also of the Low 
Temperature Group Committee of the Physical 
Society, and is & representative of the University of 
London on the governing body of the Sir John Oass 
Collage. 

Mullard Research Laboratories 


Mr. P. E. Taran ann Mn. G. Knorr have been 
aeie joint managers of the Mullard Research 
Laboratories. Mr. Trier, who gredusted as a 
Wrangler in the Mathematical Tripos at Cambridge, 
ee eor ty Signal and 
Estebli t pa haa During the War he 
developed direction-finding techniques in the metre 
and centimetre regions. Later he was head of the 
V.H.F. Communications Group. He joined the 
Mullard Research Laboratories in 1950 as head of 
the Communications and Radar Division. In his 
aoe ge 

ectronics Laboratory and be responsible for work 
in the flelds of communications, radar, special circuit 
techniques, particle accelerators, special components 
and materials, valve applications, ultrasonics, and 
metal physios. Mr. Knott, sometime scholar of Clare 
Oollege, Cambridge, commenced his career as physicist 
to the Calico Printers’ Association in 1985. During 
1937—40 he was engaged in research on X-ray 
crystallography in the University of Cambridge, and 
worked on molecular structure factors m relation to 


sian aap apa Aa He is also the author ofa 
n of publications on flash tubes and their use 


in high-speed photography. In 1940 Mr. Knott 
joined the M Radio Valve Co., Ltd, first as 
development engineer on transmitting valves and 
later on V.H.F. valves. He was placed in charge of 
the Mullard Vacuum Physics Laboratory when it 
was formed in 1948. Mr. Knott will continue to 
direct the work of this laboratory in his new appoint- 
ment, and. will be responsible for V.H.F. valves, gas 
discharge tubes, and photo-electrio devices. 
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General Electric Co., Ltd. 


Mn. O. W. HUMPHREYS AND Mr. A. L. G. Lanpisy 
have been appointed to the board of directors 
of the General Electrie Co., Ltd., London. Mr. 
Humphreys, who is director of the Research 
Laboratories of the Company at Wembley, Middle- 
sex, joined the staff of the Laboratories in 1925, 
and in 1927 was appointed to its leading scientiflo 
staf m charge of the heat group. He is & vice- 
president of the Institute of Physics and of the 
Institution of Electrical Engineers. Mr. Lindley 
joined Fraser and Chalmers Engineering Works in 
1918 as an apprentice, and after spending some years 
as an assistant engineer in the Mining Department 
was appointed in 1932 chief engineer of the British 
General Hleoctric Co., Ltd., of South Africa. Returning 
to Engiand in 1949, he became general manager of 
the Fraser and Chalmers Engineering Works. f 


British North Greenland Expedition 


For the third year in succession, the Royal Air 
Force will undertake a series of flights withm the 
Arctic Cirele to assist the British North Greenland 
Expedition. This year’s flights, which are required 
to stores for the Expedition, will be made in 
August by five Sunderland flying-boate of Coastal 
Command and two Hastings aircraft of Transport 
Command. On August 1, five Sunderlands of No. 201 

will leave R.A.F. Station, Pembroke Dock, 
South Wales, for Greenland. Their base will be at 
Young Sound, on the north-east coast (lat. 74° 29’ 
N., long. 20° 40’ W.), to which the Expedition ship, 
tho Polarssrkel, will deliver the storos, On August 5 
the Sunderlands will start to fly seventy tons of 
stores to the ition’s main carap at Britannia 
Lake (lat. 77° 07 N., long. 28° 40’ W.), some 190 
miles from Young Sound. The task should be com- 
dees in seven to ten days. In mid-August, two 
ings aircraft will leave R.A.F. Station, Abingdon, 
Berks, for the United States Air Force base at Thule, 
in north-western Greenland, Their task is to drop 
some sixty tons of supplies, chiefty petrol, for the 
‘weasel’ tracked vehicles, to the existing advanced 
camp at position lat. 78° 02’ N., long. 37° 50’ W., 
now known as ‘Northice’, and also to establish a 
E “gt einige wala ange ede r 
orthice. The supply drops are due to start on 
August 20, and should be completed in sbout ten 
days; sugar, milk and miscellaneous items 
will also be 


The Royal Air Force made the first flights for 
the British North Greenland Expedition m July 
1951, when a prelimmary survey of the ice-cap 
was made, In 1952, between August and Ootober, 
ee ee 
crew complement of 87 officers and airmen, carried 
250 tons of equipment to halp the Expedition 
establish bases. These air ions, apart from 
making an essential contribution to the success of the 
Expedition, proved of considerable training value to 
the R.A.F., since aircrews gained valuable experience 
in high-latitude navigation and cold-weather flying. 
The British North Greenland Expedition, of which 
the Queen is Patron, is undertaking a geophysical, 
geological and giaciological survey of hitherto 
unexplored areas of northern Greenland. One of the 
objects is to establish the depth of the great, ice-cap 
which covers most of the country. The Expedition 
has now moved its ‘weasels’ over a glaciar-to the 
main base at Britannia Lake, and has relieved the 
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original party of three which occupied the advanced 
camp at ‘Northice’. The ‘weasels’ are now operating 
over the ice-cap, and the general field work of the 
Expedition is progressing according to plan. 
Sclanca In Education 

IN a speech before Timabury County Secondary 
School on June 28, Prof. John Read, profeasor of 
chemistry in the University of Bt. Andrews, claimed 
that the teaching of mathematics and science should 
also train students to be exact, accurate, logically 
minded and precise in the expression of thought. 
The teaching of ecience should go still further in 
encouraging accurate observation and correct inter- 
pretation. The three main pillars of education, in 
spite of the present-day tendency to multiply subjects 
and introduce more work of a practical nature, are 
still the three R's: reading, in order to give good 
command of English; writing, to confer an ability 
to express ideas clearly and concisely; arithmetic, 
as the basis of a sound grounding in elementary 
mathematics. The ideal education should hold & 
proper balance between science and the arte. Science 
in itself contributes much to a cultural education. 
For example, it is difficult to consider & person as’ 
being properly educated or cultured who has no basio 
knowledge of what goes on in the world of Nature 
around bim and also within himself. There are, of 
course, dangers in a purely scientific education in 
which a pupil may be overloaded with factual 
information or furnished with an account of the 
world which overlooks the moral aspect of the 
mind. There are plenty of reference libraries 
available, and this should be recognized together with 
Plutarch’s dictum: ‘The child’s mind is not a vessel 
to be filled, but a fire to be kindled”. In brief, it 
must be realized that science has its limits as an 
educative and cultural instrument; but it must be 
acknowledged that to-day a certain broad acquaint- 
ance with science is essential in a world where science 
has such & profound influence on society and confers 
sgo much physical power on man. 


Lighter Literature for the Medical Man 
A Medical Bulletin, described as “a journal for 
the profeasion’’ and published by Messrs. May and 
Baker, Ltd., is a periodical different from moet of 
the literature uced specifically for medical men’s 
eyes and mi Not all doctors will like all of it, 
but there is little doubt that many doctors must find 
in it relaxation and a lighter handling of serious 
subjecta, which is often refreshi Bometimes 
both refreshing-and instructive at the same time. It 
is possible, as several writers in this journal show, to 
write about grave matters with a disciplined sense of 
humour which, if it does not convey the facts of 
which the dootor sometimes geta too many, ilum- 
inates the subject from unusual points of view, B0 
that new and instructive aspects of it become evident. 
This, however, is a difficult art. It is so easy to do 
no more than reproduce a manner of writing too 
reminisoent of the medical students’ magazmes to 
which many of the adult readers of this Bulletin 
probably contributed. The Bulletin also contams 
some interesting and attractively written articles 
whioh are not ifloally medical. Those, for 
exazuple, on the development of the small house in 
which are so charmingly illustrated, would 
win the heart of any reader or editor; and in the 
series on the doctor’s helpmates, the doctor's wife, 
who does so much and gets so little public regard, 
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receives the honour which has always been her due, 
An, interesting note on spontaneous combustion, of 
which 150 cases.have been recorded, points a finger 


- at gin and reminds us that Marryat was not 
when he let r Jacob Faithful BOG his mother oa 


Sie ee eee 
practitioner's life. 


Coconut Milk Growth Factor 


Tuar the watery endosperm of the coconut oon- 
tains the growth-promoting ‘oooonnut-milk factor’ at 
all stages of devel has been shown by F. O. 
Steward and B. M. Caplin (Ann, Bot., N.S., 16, 64; 
1952). Some activity is also shown by parts of the 
immature embryo but not by the solid endosperm. 


fruite, E area E E 

m young 
stances have been obtained a to grow at the 
expense of, or to be nourished by, the nucellar tissue. 
-In Coops, (coconut), Zea (maize) and Juglans (walnut) 
it is' the immature embryo that eventually benefite 
from the growth factor. The oonditions that are 
conducive to the accumulation of the substance seam 
to involve, or to be associated with, a delay in the 
growth of the embryo but & precocious formation of 
the endosperm. 


Optics and Microwaves: Conference In Milan 
A OONFERENOGH on ‘ and Microwaves’? was 
held m Milan June 9-11, 1952, under the 
pean ay of Unesco, International Union of Pure 
lied Physios, the Consiglio Nazionale delle 
Ricerche, the Commissione Naxionale Italiana per 
VPOttica, and the Società Italians di Fisica. A special 
supplement of Nuovo Ownento containing the proceed- 
ings of thia conference has now been published (Supp. 
3 to Vol. 9, Ber. 9; 1952. 2,500 lire). It includes the 
twenty-seven original communications presented and 
discussed at the conference and & summary of the 


also given. Two of the main subjects treated are the 
spectroscopy and polarimetry of radiations from 
infra-red to microwaves; the phenomena of dif- 
fraction and propagation (including all the problems 
relating to the resolving power and to the antennas 
radiation pattern). Among the most important oon- 
tributions reported are the following: a microwave 
for the 1-25-am. wave region (J. O. van 
den and F. Brum); measurement of the 
velocity of electromagnetio waves and the refractive 
index of sir at microwave frequencies (L. Hasen 
and K. D. Froome) ; demonstration of 
microwaves and their optical analogues (G. F. Hull, 
RN Piana e D trie différentielle & 
optique microonde (K. 8. Kunz); spectroscopy 
near the between the microwave and infra- 
red regions (A. H. Netheroot, J. A. Klein, J. H. N. 
Loubser and O. H. Townes) ; methods of light optias 
for the caloulation of the diffraction phenomena 
T E pahcouclag MMe ca Severin) ; 
uns optique oorrectrice pour lee projecteurs d'onde 
U.H.F. (J. ©. Simon); super-gam antennm and 
optical resolving power (G. Toraldo di Francia); and 
apr and applications of surface waves (F. J. 
ucker). 
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Seminar on Polymer Scdence 


As a continuation of an earlier seminar (see Nature, 

171, 65; 1958) four lectures were given in the 

i Department in University College, London, 
on June 29. Prof. H. 3. Mark described the prepara- 
tion and properties of oo~polymers containing long 
stretcHes of monomer units in one single maoro- 
molecule. If one stretch of the monomer tunit is 
water-soluble and another stretah of different 
monomer units is oil-soluble, solutions of the resulting 
oo-polymer have interesting colloid chemical prop- 
erties. Samples of such ao-po were demon- 
strated. Further work discussed by Mark dealt with 
the structure of polytheanes, with the determination 
of the molecular weight distribution of polymers by 
a novel method developed by Debye, and with the’ 
inffoence of stress on swelling ; the latter effect being 
demonstrated by a lecture experment. Dr. O. W. 


Bunn discussed melting pointe of chain polymers, 
and Dr. L. R. Q; Treloar outlmed the of oon- 
clusions which can be derived from & y of photo- 


elastic affecta of polymers. He showed that in certain 
cases the strees optical coefficient is a specific 
molecular quantity which can be used to estimate 
the length of a statistical chain element. This lecture 
included demonstrations of photo-elastio effecte in 
crystalline and amorphous polymers. Dr. K. Bailey 
dealt with certain properties of filamentous muscle 
proteins. He showed that the rotational relaxation 
times of these polyampholytes can be estimated by 
Weber’s oe (involving the measurement of the 
polarization of finorescant light), and he reported 
results showing in which way these relaxation times 
are affected by chemical conditions. Each lecture 
was followed by a discussion which was facilitated 
by circulating short abstracts m advance. 


United States National Sclence Foundation : 
ship Awards and Research Grants 


For the academic year 1988—54 the United States 
National Science Foundation has awarded 556 
fellowships in the natural sciences out of 
lications from all parta of the continental 
nited States, Hawaii and Puerto Rioo ; in addition, 
beige pao thea taal neces Reppert 
515 awards were made to graduates ing for 
doctorates (180 first year, 166 intermediate and 169 
final year) and 41 to post-doctorate students. Theo 
fellowships are awarded on the basis of academic 
record and recommendations and, in addition, the 


Fellow- 


o aie 


inations ; in cases of substantially 
choice was made eo as to result ina geographical 
distribution. The ist inctudes 175 awards to those 
already holding Foundation fellowships, though for 
the new a had to te afresh. The 
distribution by subjects ia as follows 
129; physics, 115; engineering, 68 
56; zoology, 88; biochemistry, ienoed, 
26 ; botany, 19 ; miarobiology, 18; pr iœ, l4; 
medical sciences, 18; genetics, 11; psychology and 
anthropology, 10 ; and agriculture, 9. Fellows may 
study at any non-profit institution of higher education 
in the United States or, subject to a , abroad. 
The stipends are 1,400-1,800 dollars for aaa eas 
students and 3,400 dollars for those ho ding doctor- 
ates. The Foundation has also announced the award 


chemistry, 
mathematics, 


of sixty totalling 469,550 dollars, to institu- 
tions àp United States for the support of studies 
and erences on science and scientifia education. 


deiho. third group of awards for the fiscal year 
= eee 


oe 
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1958 and brings the total for the year to 190 granta 
worth 1,810,200 dollars. The flelds covered are astron- 
omy, chemistry, developmental biology, earth sciences, 
genetic biology, mathematics, molecular 
biology, physica, psychobiology, regulatory biology, 
research education in the sciences, scientiflo informa- 
tion, studies in science, and systematic biology. The 
grants range from six months to three years, with 
an average length of 1-6 years. 
Subject Index of British Patent Spectfications 


Broaves of war-time diffloulties, the printing of 
subject indexes to British star specifications since 
1989 (Nos. 500,001 on ) had fallen badiy into 
arrears. Good progrese has recently been made im 
reducing these arrears, but their complete elimmation 
is unlikely to be achieved in leas than two years. 
Meanwhile, searches continue to be difficult and 
costly. The Patent Office has now permitted Aslib 
to make 35-mm. miorofihm copies of the Patent Office’s 
own Press Mark Indexes and to make them universally 
available. The Prees Mark Index—which will be in 
most cases the only subject index available in respect 
of 1989-53 (April 380)}—is a fourteen-year cumulative 
list of the 271 patent clagsea showing the numbers of 
the patents in, each and their allocation to sub-classes, 
Microfilm copies of the Index (nearly 8,000 pages) are 
now svalable, price £10 10s., from the Director, 
Aalib, 4 Palace Gate, London, W.S. 


Eleventh Conference of the International Federation 
of University Women 


Taa eleventh conference of the International 
Federation of University Women, will be held m 
London at Bedford College during August 6-13, with 
the British Federation of University Women acting 
as the host body. aA caren agp A E 
sentatives from the thirty-one countries affiliat 
the International Federetion have arranged to attend. 
A large of the conference p will be 
devoted to business meetings at which the affairs of 
the International Federation will be discussed and 
arranged. The Federation is responsible for the 
award of international research fellowships, seventy- 

t having been awarded since its foundation to 

olars of twenty-four countries ; for furthering the 
interests of professional women ; for the development 
of cultural relations between members of the Federa- 
tion in different countries ; and for helping displaced 
university women, of whom there are stil large 
numbers, especially among the elderly. In addition 
to the business meetings, it is the custom of these 
conferences to choose @ special subject to be con- 
sidered at a number of public lectures and group 
discussions ; the theme this year is “Human Values 
in the Technical World’’, and the conference will open 
with an i lecture by Sir Henry Self on 
“London Town’, which will deal with the 
London has played as æ focal point of technical 
development within the wider fleld of scientific and 
humanistic thought. The enrolment fee for the con- 
ference is £3 and application forms oan be obtained fram 
the Conference 


, LE.U.W. Head A 
1 Sedding Street, Sloane , London, 8.W.1. 


Toronto Meteorological Conference 


Tue American Meteorological Society and the 
Royal Meteorological Societies are to hold a joint 


meeting in Toronto 8-15; the 
Canadian Branch of the Royal rological Bccinty 
will be responsible for the local sr gen aa 
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has been made possible by the generosity of 
the TERRE Foundation in America, which has made 
a substantial grant available to both Societies with 
the view of promoting co-operation and goodwill 
between them. The programme imoludes symposia 
and discussion on the following subjects: ozone and 
the high atmosphere; cloud physios and induced 
precipitation; modern cyclone theory; arctic 
metecrology; Tadiation; olimatic change; miaro- 
climatology; high-level forecasting; general oir- 
culation. This will be the first occasion upon which 
the two Societies have arranged a joint meeting. 


Announcements 


Mz. L. G. Merviie has been a a ara vice- 
chanoellor of the Australian Natio University, 
Canberra, in succession. to Bir Douglas Copland, who 
has recently assumed office as High Commissioner for 
Australia in Ottawa. Mr. ville is Australian 
Executive Director of the International Bank for 
Reconstruction and Development and the Inter- 
national Monetary Fund in Washington; he is a 
distinguished economist, who waa formerly professor 
of economics in the University of Adelaide. 


Dr. Canny Crona has been appointed: ERI 
and Harry Carothers Wiees professor of geology in 
the Rice Institute, Houston, Texas. Dr. Croneis, 
who will take up his new office in January, was born 
in Bucyrus, Ohio, in 1901, and holds degrees of 
Denison, Kansas and Harvard Universities. During 
1928-44 he was a member of the geology faculty of 
the University of Chicago and since 1944 has been 
president of Beloit College. 

Taa following appointments in the University of 
London have been announced: Dr. W. Bt. C. 
Symmers, senior lecturer in the University of Birming- 
ham, to the University chair of morbid anatomy 
tenable at Charing Cross Hospital Medical School ; 
Dr. J. H. F. Brotherston, senior lecturer in public 
health at the London School of Hygiene and Tropical 
Medicine, to the Universtty readership in publio 
health tenable at that School, 

Tsa following appointmenta in the University of 
Nottingham have been announced: Dr. Rodney 
Hill, Research Fellow in theoretical mechanics in 
the University of Bristol, to the newly established 
ahair of applied mathematica from October 1; Dr. 
K. W. H. Stevens, Research Fellow in theoretical 
physics in the University of Oxford, to be reader in 
theoretical physics from October I. 


Ramsay Memorial Fellowships for research in 
i have been awarded for 1953-54 to the 

folowing: Mr. G. T. Rogers, a Britiah Fellowship of 
£500 a year in the University of Cambridge; Mr. 
B. I. Parsons, a Canadian Fellowship in the University 
of Oxford; Mr. Santos Amer, a Spanish Fellowship 
in the University of Bristol; Mr. Gines Guzman, & 
Spanish Fellowship in the University of Oxford ; 
Mr. R. H. Doremus, a United States Fell in’ 
the University of Cambridge. British Fell 
held by Dr. G. H. R. Summers (Cambridge) and Dr. 
R. F. Webb (Cambridge) have been renewed for 
1953-54. 


Work in progress st the Chemical Research 
Laboratory, Teddington, will be demonstrated at a 
series of open days during 22-25. Appli- 
cations from industrial firma for invitations to the 
sessions should be sent to the Director before August 
8I. 
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By Dr. OVE ARBO HOEG 
Director 


T Birbal Sahni Institute of Palæobotany in 
Lucknow was founded on the initiative of Prof. 
Birbal Sahni, whose sudden death, on April 10, 1949, 
caused grief to his many friends and colleagues all 
over the world. It happened only one week after the 
foundation stone for the new Institute building had 
been laid by Mr. Nehru, the Prime Minister of India. 
This tragic occurrence threatened the existence of 
the Institute at its very start, and it wae only due to 
the untirmg work of Mrs. Savitri Sahni, with the 
help and co-operation of Bahni’s collaborators, and 
to the sympathetic interest of the Government, par- 
ticularly Sir 8. 8. B , that the Institute 
survived the difficult period which followed. 

When founded in 1046 the Institute had st its 

& nucleus of fonds donated by Prof. and 
Mra. Sahni and by the Burmah Oil Company, together 
with Prof. Sahni’s collection of foam] planta and his 
f oe tanioal library, also donated for the purpose. 
i Government of Uttar Pradesh gave the necessary 
land for the new building, together with various 
grante. But the main burden has been borne by the 
Government of India, which, until the end of the 
financial year 1952-58, has given non-recurring granta 
for the buildmg and furniture to the amount of 
Rs. 652,800 and an annual recurring grant which in 
recent years has been Re. 150,000. During 1951-53 
Unesoo, under ite Technical Assistance 
has helped the Institute by providing a director, a 
scholarship, and grante for ment. 

The new building was o officially by Mr. 
Nehru on January 2, 1058. It was designed by 
Mære. A. P. Kanvinde and Shaukat Rai, architects 
to the Council of Scientific and Industrial Research. 
It is in two stones; but on the first floor only the 
front row of rooms has bean built. From an arvhi- 
tectural point of view it differs from the traditional 
Indian style in so far as there are no broad verandas 
along the front. Instead, it has vertioal louvres on 
the south side, which act as sun- 
breakers, so that during summer 
no direct rays can fall on the 
windows. 

The total length of the building 
is 271 ft. There is a 9-ft. corridor 
along the cantre of the building, 
with laboratories and other rooms 
on both sides. The window axea 
are 12 ft. apart, so that, depend- 
ing on the position of the parti- 
tions, there are laboratories ap- 
proximately 12, 24 or 86 ft. by 
22 ft. In all laboratories there 
are benches along the outer wall, ‘te 
with all service pipes conoealed 
behind the benches. The Institute ie 
has ita own small petrol-gas plant 
with connexions to all the lab- 
oratories. 

The basement comprises work- Be- 
shops and store-rooms. The work- 
shops are well equipped with 
cuttang and polishing machines, 
bandsaws, etc. In the mam store- 
room for the fosail collection there 
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are racks with interchangeable drawers; the racks 
have doors and cylindrical dust-trapa with cotton 
wool. Bimular smaller racks, for the safne kind of 
drawers, are placed in the laboratories for Keeping 
the specimens which are being studied there. 

The ground floor, in addition to laboratories and 
offices, accommodates two large museum halls with 
& permanent exhibition, and a library, of which & 
part is provided with a mezzanine floor. There are 
two darkrooms, one of them air-conditioned. 

On the first floor there are laboratories, includi 
& special maceration room with fume-chambers, an 
a lecture theatre with eighty seats. 

The library of the Institute has as its mam core 
Prof, Sahni’s collection of reprints and other palso- 
botanical literature which he 


Altogether the library comprises approximately 9, 500 
reprints, 600 books and 500 volumes of journals. 
The reprints are stored horizontally on shelves m 
steel alnirahe. This method requires more space than 
the usual vertical arrangement in boxes, but has 
considerable advantages: the reprints do not bend, 
they are easily taken out because they are placed in 
each shelf on a plate of cardboard with a tab hanging 
down in front, and quarto and octavo sizes can be 

The Institute is publishing a journal, The Paloo- 
botanist, of which the first volume was sent out in 
1952 as a “Bahni Memorial Volume” (538 pages, 79 

lates), and the second volume will a this year. 
Tesi claimed that asi rule share Will one volume 


Pete first classical descriptions of the Indian fossil 
flora, by Oldham, Morris, Feistmantel and Seward, 
were based on collections which belong partly to the 
Geological Survey of India in Calcutta, and partly 
to the British Museum, and also much of Sahni’s 
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dak na Vaasa on ioi belonging to the 
Geological Survey of India. .The collections in the 
Institute 


comprise those brought together by Prof. 


Sahni and his pupils in various ERSE and 
others donated by watitticns 
Tiss aae wes ytyce Ea pat ai 


dahad i Babni and other miembars of tha. start 
and they are rapidly inoreasing, thanks to the fleld 
activities which play an important pert m the 
Institote’s programme. 

The selentific staff of the Institute oconziste at 

of the director (Dr. O. A. Hoeg), two assistant 

irectors (Dr. B. V. Sitholey and Dr. K. R. Surange), 
one senior scientific officer (post vacant), three junior 
scientific officers (lecturers), and a number of researah 
scholars and research assistants, EE aageer piste ta 
have been by the Governments of 
and of Uttar Pradesh and by the Assam Oil Company 
(Burmah Oil Oo.). The scholars work on a wide 
pb ciate a seni har cL se Seeger aoa 

of submitting theses for the degree of Ph.D. at one 
of the Indian universities by which the Institute has 
been. i 

The Council of Noientiflo and Industrial Research, 
has sponsored three research schemes in the Institute, 
each schemes with two research assistants appointed 
by the Council and a senior member of the soientifio 
gtaff as supervisor. 

The administrative and clerical staff is quite oon- 
siderable, and in addition there are an artist, & 
photographer, a mechanio, two section-cutters, and 
other assistant staff. 

The soope of the Institute is to promote palmo- 
botanical research in all its aspects, on an Indian, as 
well as international, basais. Neoessarily, the study 
of Indian fossil floras will always form the main 
object of the activity. 

Apart from a very few and poorl lant 
ae ee e in Endia 
ipa ena ine aa Rage tg eee eto., 
connected with the most importent ocalfields in 
India. From the younger periods there is an 
extremely interesting Jurassic flora, mostly in an 
excellent state of petrification, in the Rajmahal Hills 
in Bihar, oe ee 
in equally good preservation, in the Deooan Inter- 
ee ee In addition, there are 

plants in other places and from different ages. 
Research on a variety of such material ia being 
carried out in the Institute. 

In recent years microfoasils, particularly pollen 
grains and spores, have become more snd more 
ces Sala gar pees ator It happens that they are 
- preserved in numbers in sedimenta where 
Po a os ee oe ee ee e 
may therefore help to solve age problems m cases 
where other fossils have failed. It was in recognition 
of this fact that Prof. Sahni planned a search for 
microfoasils in Indian sedimentary rocks containing 
no macrofoesila and the age of which is uncertain. 
The plan received the support of the Counail of 
Scientiflo and Industrial Research in 1947 and is still 


llen analysis of Pleistooene and o 
for example, in clays in Kashmir, some of which have 
proved to be rich in pollen, and poasibly also in, the 
plains. Until now, practically has “been 
known about pollen production of trees and other 


n. 
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plants in India; such knowledge forms part of the 
basis for pollen analysis, and the Institute therefore, 
in 1952, started an investigation of the pollen in 
the air at Lucknow. With the support of the 0.8.1.R.., 
palynological studies on a broader basis, and a pollen 
herbarium are now being started. 

In 1952 the Institute, again with the rt of 
the O.8.1.R., and im oo-cperation with tho Fuel 
Research was able to start another research 
scheme, the abe bean investigation of Indian 
coals, Studies on microfoasila in Indian coals have 
been going on in the Institute since 1949; but under 
the new scheme it is possible to give the work a - 
broader basis and a wider scope. The work so far has 
been concentrated on analysing the contenta of spores 
and pollen in various seams. When a sufficiently 
detailed knowledge haa been gained of the various 
spore forms and their distribution it will be of interest 
to ascertain to what extent this knowledge can be 
used for correlation of ocal seams. Such practical 
utilization has proved to be of considerable value in 
other countries and has also already in a few cases 
been tried with suoceas in India. 

Prof, Sahni himself scarcely had any higher wish 
for the Institute than that it should be regarded by. 
every palmobotanist as a home and as a place whére 
scientists, from all parts of the world, could come for 
research and exchange of ideas. He did not live to 
see that happen. Now, however, the Institute is 
established, its doors are open, and palmobotanists 
are welcome to fulfil the wish of ita great founder. 


NATURE OF VIRUSES 


HE Society for Visiting Scientists is to be con- 
gratulated on holding yet another successful 
informal this time on the “Nature and 
Constitution of Viruses”. 


to opening contributions from three leading 
international authorities in this fleld. 


Dr. P. R. Lépine described the work going on at 
the Pasteur Institute, Paris, in the of virus 
inciusion bodies. He adopted a ominanthy 


morphological approach illustrated by electron micro- 
graphs of inclusions seen in rabbit myxoma (which ia 
prevalent at present in France), fowl pox and rabies. 
He discussed the different types, none particularly 


that some appear to consist solely of aggregates of 
elementary virus particles, whereas others are not 


which contain only a few per cent of virus, Generally, 
amall virus forms or signs of virus particles about to 
divide were absent from his pictures. 

Dr. R. W. Q. Wyckoff (United States) also showed 
some striking electron mi hs, mainly of ultre- 
thin tissue sections. In the chick chorio-allantoio 
membrane infected with influenza virus, rods and 
spheres can be seen at the periphery of infected cells 
having the dimensions and general appearance of the 
round and filamentous forms of the virus. The rods 
show definite indications of originating as finger-like 
protrusions of the cytoplaam of the host cell, and the 
spheres appear to originate by fragmentation of the 
rods. No rods or spheres can be seen inside the 
infected cells. Rous virus in tisuo culture showed 
no cytoplasmic protrusions of the host cell; but 
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pockets vor denan sina partion ee a 
the cytoplasn—not unlike some of the inclusions 
shown by Dr! Lépine. Vaosinia-infected chorio-~ 
allantoic membrane, on the other hand, shows gome 
protrusions in addition to the characteristic 
-shaped particles inside the infected oelis. Early 
ee ee ee icles are 
present; but again no small or dividing forms can be 
geen, In a few cases, chains of particles of standard 
size can be seen. Biotores of beoteriophage sages 
the separate formation of tails and 
‘an early stage in ‘phage Sir warren eerste 
to arise de nowo in the host eytcplaam, that is, 
unassociated with parent particles. 

Mr. F. O. Bawden ig deny Ganael aa 
name for the cause of a transmissible disease with no 
visible cause. What is studied in the laboratory is a 
fraction which contains the maximal infectivity in 
the minimal of chemical substance. In the 1980's 
the study of the plant viruses was carried out mainly 
by chemical isolations. Twelve viruses have been 
isolated im a state of homogeneity, and in 
chemical form all are ribonucleoproteins. They They differ 
among themselves in the ratio of protein to nucleic 
.&oid, and electron microscopy has shown differences 


in morphology. The n 


thet much may have been lost in the 
purifloation processes. He reminded the audience; in 
this connexion, that the removal of a rabbit’s ear or 
tail would be unlikely to affect ita reproductive 

Mr, Bawden referred to the spied iene folowing 
infection, when little or no virus is table in the 
cells, and which led him to favour the hypothesis that 
the virus changes the genetio character of its host. 
In the course of infection a number of other types of 
particle are produced besides virus ; these have been. 
vari named ‘incomplete virus’, soluble antigens, 
etc. No kind of particle has been ahown to be the 
forerunner of Other type, and Mr. Bawden 
thought it was @ lot of Nature to turn out 
millions of particles identical with one another. 

In the discussion which followed, a great 
deal of interest was shown in the recent demonstration 
by Hershey and Chase that, following infection by 
bacteriophage, the protein shell of the infecting 
‘phage remains outside the infected bacterial cell, 
while the nucleic acid enters and is able to initiate 
removed by shearmg forces. Dr. R. Markham, in 
particular, said he was as to how 
nucleic acid got into and out of its protein shell and 
whether the results would apply to other viruses. In 
& meeting where many interesting points were dis- 
inp E cca 


Prof. S. P. Bedson Saa T a e Mls 
the t about how viruses multiply. It is 
i vir) of Eh a aialaaly 
nA (0 virnses) of the patttacoels 
binary flesion. ; Daka diferent fora of 
ication is postulated for the smaller viruses. The 


main argument in favour of this hypothesis is that 
following infection of cells one of the smaller 
viruses, there is a latent period during which little or 


in the cells, followed by a 


However, recent experimental that 
organisms of the psittacosis group, large viruses such 
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as those of myxome and vaccinia, and indeed all 
viruses which have been’ studied, show a similar type 
of growth ourve. Prof. Bedson argued that if 
peittacogis organiams multiplied by binary fission, 
there was no real reason why smaller viruses should 
not do so also, and the speakers were not prepared 
to his argument. 

Prof. TEREE ha gl 4p mem P 
in the fleld of viruses and put fo some experi- 
mental evidence with the proviso that, so far as he 
knew, it applied to influenza virus and else. 
In general, his evidence lent support to Dr. Wyckoff’s 
view that the virus incorporated same part of the 
host cytoplasm in it. Heat-treated mftuensa A virus 
crosses serologically with the B virus, and the 
mmplication is that both forms have something in 
common derived from the host, or are 
by hoat tein. On the whole he favoured the 
former. . Bawden countered with the statement 
that “one man’s impurity is very often another man's 
biologi important uct”. 

Dr. B. ponies den the work of Zinder and 
Lederberg on ‘phage transduction as rting 
Wilson Smith’s hypothesis. He pointed out that the 
factor which is transduced does not appear to be 
ape situated on the transducing ‘phage. He 

the behaviour of lysogenic ‘phage as 
pe ie ee o a ER 
different generations of bacteria in the complete 
absence of the usual structural characteristics. 

Dr. A. Isaacs objected to the term of 
cytoplasm when ied to viruses, Bawden. 
supported this and pointed to a competition between 
the cell and the virus for essential constituenta. 

Dr. McFarlane, in summing noted that a major 
pert of the evening had ore pes ate to considera- 
tions of the influence of the host cell on the nature 
and constitution of the virus. This spontaneous 
trend, he said, suggests that the matter is of prime 
importance. Some speakers were prepared to go so 
far as to say that virus particles are shaped out of 
pieces of host cytoplaam—poesibly out of whole 
genetic unita— while others would say that 
molecules with the specific antigenic co ion of 
the host are incorporated into viruses. A leas vocal 
sectian of the audience appeared to resent these 
views and could see few grdunds for believing that 
infecting virus particles did more than borrow some 
biochemical mechanisms from the host and get on 
with the job of self-duplication. Dr. McFarlane also 


present were 

the insect po i 

eae eg a It peemed, therefore, 
Dre eyes are: inlated, thio Borok est menl 

go on for the ultimate virus partioles, : 


. 3 


THE MUSEUMS ASSOCIATION 
ANNUAL CONFERENCE AT YORK 


fifty-ninth annual conference of the Museums ` 


Association was held at York during June 22-26 
ee a a 
National Museum of Wales. It was on May 3, 1888, 
that museum curators from all parts of Britain were 
called by the Yorkshire Philosophical to 
discuss matters of common interest; and a further 
meeting, also ab York, on June 20, 1899, witnessed 
the formation of the Museums Association. 

BE 
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The Oonference was attended by about 330 dele- 
gates of whom eleven were’ ffom overseas. Enxoept 
for the presidential address and the describing 
the policy and collections in the museums in 
York, the theme centred about ‘Museums and the 
Public”. The main subject for discussion was the 
methods of display or presentation for the various 
kinds of museum and art 


risen dealin vague Ea 
so-called ‘shop-window 
technique’ had not bean over-stressed. Quite wide 
differences of opinion were algo expressed regarding 
what should be shown m the exhibition cases. It was 
evident that scientific advances and new materials 
offer new solutions’ to the practical blems of 
exhibition, but that these are not without their 


dangers if attempted by those without adequate 
traming 


Dr. North, in his presidential addreas, endeavoured 
to answer the ions: ““Why Museums and 
Wherefore the Museums Association ?”. He felt that 
the irreplaceable contribution of museums is m their 
power to enable us to recapture the capacity to 
wonder. He also maintained that our understanding 


them. Museums can inspire a lively curiosity about 
the works of Nature and man, and provide a potential 
antidote to boredom, one of the evils of 
modern life. Although by its articles of association 
the Association is precluded from trade union 
. activities, tt can advance the interest of ite members 
and help them to render evan better service to the 
community. The Journal and the annual conference 
provide for the mterchange of views and the pooling 
of experience, while the diploma and training 
seek to establish a recognized professional status, 


lively 
reias ' 

blem in which many factors must be 

, the balance of opinion veered to the 
aba of ee pe. Dr. Woodall also 
advocated the use of small intimate rooms aa well as 
the lofty and pompous eri, and preferred 
textiles for background than distempered or 
peinted walls. 

Mr. H. Stansfield (Liverpool) described the diff- 
culties of an effective display for botanical material 
and emphasized the importance of showing living 
ig sae _ Hoe also streased that there is more value 

new facts about common plants than 
ie reis pointe Gata Ture Cae. He stated that 
fluminated dioramas can be used to link planta 
of the past with those of the present day, and 
advocated the presentation of the economic aspects 
of botany. 

Mr. A. J. Butler (Geological Museum, London) said 
that it is possible to geology to the public 
in a manner which gives pleasure to the emotions 
and the intellect; it is not a fusty academic dis- 
cipline. Dioramas showing present scenery and 
reconstructions fs the past, coloured relief models 
and photogra ition. Tee Peesi eae 
their worth. visualized an use 
of coloured photographio prints and oolour films of 
scenery, and of the international exchange of special 
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Ot A. Be 
azelwood (Bolton) suggested an intro- 
poe exhibit in zoology ‘the terms used 
in claasifloation. He -advocated modifled habitat 
groupe in which the display is uoed with the 
minimum of scenic distraction the use of plastio- 
aap specimens displayed together with enlarged 
m ; 
Dr. Iorworth O. Peate (Welsh Folk Museums, St. 


through the exhibite. It should have ` 
& museum building for the systematic display of 
material and act as a centre for archives and 
research. It should also contain a lecture theatre for 
activities ill national or regional life. Around 
the folk museum should be displayed old eee 
which have been oarefully removed from 
original sites and furnished as complete exhibits 
portraying the normal life of the particular pariod. 

At the annual general meeting, the Association 
established the ‘technical certificate’ which will be 
awarded only to those who attain the required degree 
of proficiency and will provide official recognition for 
those who work in museum laboratories and work- 
ashope. It will be complementary to the diploma of 
the Association, which was established twenty years 
ago as the professional qualification for the adminis- 
trative and curatorial staff. 

At the same meeting the Museums Association 
Benevolent Fund was launched, the of which 
is to help members and their dependants in fmancial 
difficulties in a profession that with few exceptions is 

tely paid. 

igh on (Victoria and Albert Museum, 
London} was elected president for 1953-54, and the 
next annual conference will be held in Edinburgh 
during July 19-28, 1954. 


INTERNATIONAL RADIO 
CONSULTATIVE COMMITTEE 


FORTHCOMING PLENARY ASSEMBLY IN 
LONDON 


es seventh plenary assembly of the Inter- 
national Radio Consultative Committee (O.0.1.R.) 
will be held in London during September 8—Ostober 7, 
inclusive. This assembly discuss various technical 
problems encountered in the practice and develop- 
ment of radio communication, with the view of 
recommendations to be submitted to the International 
Telecommunications Union (1.T.U.). The previous 
plenary assembly was held in Geneva in 1951; but 
three of the study groups of the Committee met in 
Stockholm in 1952 in order to give technical advice 
and sasietance in the saasignment of very high 
frequencies for broadcasting and television services 
in Europe (see Nature, 170, 185; 1952). 

The work of the Committee is organized under 
fourteen study groups, the chairmen and fields of 
activity of which are as follows: (I) Dr. Ernst 
Metzler (Switzerland), transmitters; (II) M. Pierre 
David (France), receivers; (IIT) Dr. H. ©. A. van 
Duuren (Netherlands), complete radio systems used 
by the different services ; (IV) Prof. L. Sacco (Italy), 
ground-wave propagation; (V) Dr. R. L. Smith-Rose 
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(United Kingdom), tropospheric wave propagation ; 
(VI) Dr. J. H. Dellinger (United States), ionospheric 
propagation; (VII) M. B. Decaux (France), radio 
time signals and standard frequencies; (VIII) Mr. 
A. H. Cannon (Australia), iIntérnational monitoring ; 
(CX) Mr. H. Stanesby (United Kingdom), general 
technical questions ; (X) Mr. N. MoNeughten (United 
States), broadoasting, including ions Telating to 
single sideband; (XI) Mr. E. Esping (Sweden), 
television, including questions relating to single side- 
bend; (XO) Mr. B. V. j ia), tropical 
broadcasting; (XT) Mr. J. D. H. van der T 

‘ (Netherlands), operation questions depending prin- 
-` erpally on technical considerations; (XIV) Prof. T. 
Gorio (Italy), vocabulary. 

Many of the subjecta under consideration by these 
study groupe sre of considerable soientiflo intereset, 
particularly in the fields of standards and measure- 
mente, wave propagation, atmospheric noise, tele- 
vision, and the apphoation of Information theory to 
the improvement in the efficient and economical use 
of the radio-frequency spectrum. liaison 
arrangements have been established between the 
International Radio Consultative Committee and the 
International Scientific Radio Union (U.R.81.) for 
the discussion and exploration of subjects of mutual 
interest, The United Kingdom delegation to the 
Committee is formed under the auspices of the 
General Post Office, which is the sadmmistration 
responsible for telecommunications in Britain. 


RADIO-ASTRONOMY IN 
THE TROPICS 


By Pror. H. E. HUNTLEY 
Untversity College, AchIimota 


ie January 1952, the Physics t of the 
University College of the Gold Ooast brought into 
operation a radio-astronomy observatory at Achimota, 
about seven miles from Accra. Ita situation gives 
the station certain advantages. Unlike stations in 
higher latitudes, ita proximity to the equator makes 
it possible to survey both the northern and southern 
celestial hemispheres and to observe the sun at zenith 
angles which are relatively amall throughout the yedr. 

The station’s equipment includes a twin serial 
array forming an interferometer, each array oon- 
sisting of eight horizontal full-wave dipoles with 
ground screen, the spacing between the arrays being 
8024(A == 6:7 m.). Preamplifiers are provided at each 
aerial array to neutralize attenuation losses in the 
cables and increase the signal/noise ratio. The line 
joining the arrays being in the east-west direction, 
the collimation plane contains the meridian. The 
interferenoe pattern ia such that the separa 
tion of the maxima or minima of oenitral lobes is 
about 2° in Right Asoension. 

The receiver and ampliflera moorporate the phase- 
changing switch danta by Rylet. This delicately 
adjusted unit was oonstruoted by skilled African 
mechanics in the science workshops of the University 
College under the supervision of Fr. J. R. Koster, & 
leoturer in the Physics Department. The output of 
the receiver is recorded by an Evershed and Vignoles 
duplex recorder which employs a siphon pen writing 
on a clock-driven paper strip, the speed of which can 
be varied within wide limits. 
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The construction and maintenance of a redio- 
astronomy observatory in the tropics occasion certain 
difficulties which are not encountered in temperate 
climes. All wood associated with the serials must be 
impregnated with creosote against the ubiqui 
white ant, 







as & result of tropical ram storma, the hut whi 
houses the receiving equipment is built on piles. 
Thunderstorms are of such frequency and violence at 
certain seasons that the register shows little more, 
than a continuous record of lightning flashes. The 
tropioalization of electronic apparatus is obligatory“ 
Even so, there has been a disappointing series of 
failure of components, particularly transformers, 


has advantages. Such excellent woo 
mahogany is immediately available and cheap. 
Unskilled labour is plentiful and i j The 
African ‘lord of the manor’ demands only a token 
rent for the land occupied by the station. There is, 
moreover, & latitude of choice of pitch which makes 
the avoidance of man-made electrical interference 
relatively simple. 

The current programme of work m the observatory 
includes the hour-by-hour recording of ionospheric 
(F-layer) disturbances of radiation received from 
radio stars. It has already become olear that at 
certain seasons the incidence of these disturbances is 


more frequent in tropical than in temperate latitudes. ' 


It was a cause of some surprise that they are often 
of such violence as to obliterate almost entirely 
the radiation of so conspicuous a radio star aa that 
in Virgo. The sun’s activity ab noon is of course 
inclnded in the daily record, so that sunspots and 
Geh aolar Erea da mes aoine midday are under 
obearvation. Leas events, such as the 
occultation by the sun of the radio star in Taurus 


(June 1958), are observed and should yield useful . 


information. Since the situation of the observatory 
affords a favourable view of radio stars of low 
declination, it is hoped to initiate a programme for 
determining the oo-ordinates of their positions. 
The staff of the observatory owes much to the 


interest in it shown by Mr. M. Ryle, of the Oavendish — 


Laboratory, Oambridge, who, recognizing the ad- 
vantages of a site noar the equator, has given valuable 
advice and enoouragement. 

‘Ryle, ML, Proce, Hoy. Soe, A, ELL, 351 (1052). 


INITIAL SPREAD OF 
MYXOMATOSIS IN AUSTRALIA 


By JOHN LE GAY BRERETON* 


spite of the fact that the time and position of 

the introdustion of myxomatosis to wild rabbit 
populations in Australia are known, the course of the 
spread of this disease which gave rise to the first 
epizootics of 1950-51 was unknown. This happened 


because epizootic centres sprang suddenly m 
unsuspected end far-distant places. is led to the 
supposition that the disease was by wind- 


blown mosquitoes'+. This article advances another 
* Present address. Bureau of Antmal Population, Oxford. 
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Table 1. Rare oy Moventuwe oy MYIOXAYOSIB 
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H refers to 


high in the 
; L refers to low 


change. 


denoting a 
is, with supporting evidence. It is oon- 

gi to be more acceptable and simpler. 
ing & survey of the distribu- 
tion and tocidence of the disease 
in some of the northern rivers of 
the Murray~—Darling system, it was 
possible to get reporta on the 
time at which the disease was firat 
geen. In this way it was ponsible 
to trace the continuous move- 
ment of the disease al five 
rivers and to calculate the rate of 
movement. From this information 
ib has been possible to reconstruct 
a likely course of events leading to 
the distribution at the time of the 

first episootics. 

Two hundred and twenty station- 
managers, station-hands 
and other interested people were 
interviewed and nineteen were found 
to have precise information about 
the date on- which they saw the 
first sick rabbit. Great care was 
taken to ensure that the correct 
date was obtained. Some people had 
diary entries, others could relate the 
event to other eventa of well-known 
date ‘like Christmas Day, sheep 
gales, eto. It was much easier to 
determine that the disease was con- 
tinuous along the rivers, for while 
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many were not sure of the date of arrival, all- were 
sure of whether they had seen sick rabbits or not, 
and whether the inci had been high or low. 
It should be noted that all country le were 
intensely interested in “fhe disease after 

1950 when it was known to be spreading; and where 
it was not yet present, people were looking for it. 
Thus it may be assumed that the first finding of sick 
rabbita roughly corresponds with the first occurrence 
of the disease. 

The resulta are set out in Table 1. It will be seen 
that the movement was at about three miles a 
day. It is of interest to note that there appears to 
be no increase in rate when the disease is in high 
incidence. 

From this evidence it is reasonable to assume that 
the disease always “oreepe”” and that ‘passive 
carriage on high level winds’ and “‘jumps’’!4 do not 
occur. This hypothesis may be tested seeing at 
what rate the disease would have to move along the 
Murray and Derling fram the first introduction site 
(see map) in order to have the distribution which was 
isplayed by the epizootics of the summer of 1950-51. 
In le 2 is set out the straight-line river distance 
from the site of the first introduction near Echuca 
in late May 1950 to the known positions on the 
northern rivers, and it is alear that the rate is 
approximately the same as that found on the five 
rivers studied. This teat, therefore, the 
hypothesis. Further, the disease was f to exist 
at Olaraville north of Alice Sprmgs in August 19514. 
The distance along the waterways from the Bulloo 
Marshes is about seven hundred miles and the time 
ee eee 
miles a day (lable 2 and map). The di is known 
to exist at a number of intermediate pointe*. It is 
noteworthy that this movement occurred during the 


winter months. 
An interesting corollary of this hypothesis is that 
the disease must have been spreading throughout the 


winter months of 1950. This is surprising because 
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Table $. WINTER Morar: of HMrxrowsrous 





insect vectors are thonght to be few in winter. 
Nevertheless, this performance was repeated in the 
winter of 1951, as has just been shown. Moreover, it 
persisted throughout ita its known TANG, and spread 
to new localities withm this range d the winters 
of 1951 and 1952. There is no doubt that the 
disease can in, winter. 

The capacity of the disease to move at low 
incidence is well shown in Table 2, for much of the 
movement in the late summer and autumn of 1951 
occurred at low incidence. It is worth while to 
mention here that this movement, mdependent of 
season. or disease incidence, suggests that the rabbit 
and not some insect vector is responsible for the 
movement, while insect vectors have perhaps a 
greater role in ining incidence. The epizootics 
always a to coincide with abundant insect 
life, and in turn coincided with severe flooding 
and summer temperatures, while the movement of 
the disease appears to be independent of temperature 
and humidity. 

This movement at low moidence may partially 


account for the complete absence of re of giok 
rabbits during the assumed spread in winter of 
1950. It must be also that the country 


is very sparsely settled, the graziers in these 
are not concerned about rabbita, such rabbit Industry 
ag may exist is not going to advertise diseased rabbits 
for human consumption should any be found, and, 
most important of all, no one but a few scientists 
and officials knew of the of the disease in 
the country. People were not looking for siok rabbits. 
Further than this, even specialists may mias the 
disease when it is m low insidenose. One experimental 
site was left by those working on it because they 
believed the disease had died out; but some months 
later it flared up here, proving that it had been 
continuously present. These circumstances may well 
aocount for the spread along the Murray and the 
during the winter of 1950 not being obeerved. 
It has been pointed out how closely this disease is 
confined to waterways*. It is thus of interest to 
examine how it could shift from the Darling system 
into the Cooper system. In the first place, we do not 
know socurately how far the disease does creep from 
waterways. It was found in scattered places up to 
twenty milea away from the Macquarie near Trangie. 
None of these was more than five miles from another. 
At this time, the Macquarie River was running ; but 
though there is much ramifloation of waterways in 
this district and though these waterways had bean 
filled in the floods of November—December 1950, they 
were dry from February on to June when this par- 
ticular study was made. The situation in north-west 
New South Wales, north-east South Australia, and 
south-west is aimilar. There is & great 
network of waterways which ramify to such a degree 
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that for practical purposes no watershed exists. They 
are normally dry; but the flooding of December 1050 
was exceptionally great. For these reasons then it ia 
not surprising that the disease was able to “creep” 
into this river system. However, it is noteworthy 
that it did not a in the coastal river systems, 
which are separated by greater distances. 

Ratcliffe e al." have suggested that because gaps 
of up to fifty miles exist in the disease on the South 
Australian coast this is evidence of “jumpe”. How- 
ever, it is clear that a patchy distribution is no proof 
of discontinuity. It is likely that a close study would 
reveed a band of disease along the coast from both 
sides of the Murray mouth. It must be remembered 
that a disease may be like a bush fire, with active 


burning at the fronts, and smouldering patches ise- 


the rear. We would not cooncinde from the discon- 
tinuous smouldering patches that the fire was moving 
by jumps. The most satisfactory evidence from 
which to conclude that ‘‘jumps” oocurred would be 
the presence of the disease on both sides of a sub- 
stantial barrier such as a desert or asee; but no such 
evidence exists. 

Pendi sound evidence to the contrary, we may 
assume t myxomatosis spread by ‘“‘oreeping 
along the rivers at about three miles per day from 
ita initial introduction site near Echuoa in May 1950. 

My thanks are first owed to the various people of 
inland Australia whose observations and theories are 
the basis of this pa Special thanks are due to 
Meears. F. Jessup, M. Grey and B. Cameron, of the 
0.8.1.R.0., Mr. Mao Anderson, of the Pastoral Proteo- 
tion Board at Nyngan, and Mr. David Lee, of the 
School of Public Health and Tropical Medicine, 
Sydney. 


: Ratoliffe, F. N., and Fennessy, B. V., dea. J. Soi., 13, 108 (1061). 
eR nc teen ae sod Possibilities". 
: borne Myxomatosls’’ UERN Mol- 


t: , Hennessy, B. V., and Oalaby, J. H., 
a IA” oes) 


MATURATION AND PROBABLE 
GYNOGENESIS IN THE LIVER 
FLUKE, FASCIOLA HEPATICA L. 


By Dr. ANN R. SANDERSON 


Natural History Department, University of St. Andrews, 
University College, Dun 


ECENTLY when we happened to have a stock 
of living Fasciola hepatica in the laboratory, I 
made & few aceto-orcein squashes of the reproductive 
o and was much impreased by the suitability of 
the material for demonstration work in cytology, for 
the following reasons: (1) from a single individual 
one can obtain an abundance of material for demon- 
stration of maturation of both male and female 
gametes; (2) the chromosomes are large and can be 
counted even under a 2/8 objective; (3) the uterus 
contains capsules with egge at stages of 
maturation, and these, when removed and placed in 
water, continue their development right to the 
emergence of the miracidia in about five under 
laboratory conditions; (4) the material is available 
at all times of the year. 
The diploid number of chromosomes is twenty, 88 
aa shown in early cleavage (Fig. 7), and smmuar 
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counts are readily obtained from togonie 
(Fig. 9). Firat spermatocytes occur m rosettes of 
eight, and, in these, chiasmata are distinct in orcein 
squashes but show up best in Navashin-gentian-violet 
ameer preparations. Ten bivalents are shown in 
Fig. 8. The ovary is relatively small, and oogonial 
plates are rather diffloult to find sinoe they occur 
singly and not in rosettes (Fig. 1). The egg is ecto- 
lecrthal, and in aceto-croein squashes the capsule 
bursts, usually around the cap, and the egg and yolk 
cells flow out in & flat sheet. The ooplaam is yolk- 
free and the maturation spindle is large and extends 
across the whole egg. indle is formed in- 
dependently of the entrance of the sperm (Fig. 2) 
and appears to persist for a lengthy period. On 
entering the ogg, the sperm swells up and stains 
faintly at ftret. it rounds off as & spongy mass 
outaide the spindle area (Fig. 8). Despite careful 
search I have not seen any evidence of the formation 
of a male pronucleus. In examination of more than 
two thousand eggs of an age likely to be in first 
maturation division, I have found only four in which 
the chromosomes pess to telophase (Fig. 5). My 
impressions are that the bivalents fall apart (Fig. 4) 
that later each set segregates around a nucleolus. 

I have not yet completed the investigation; but it 
appears that two equal-sised vesicular nuclei appear 
within the egg (Fig. 6). Later, after liberation of the 
capsule from the uterus, these fuse and give rise to 
a cleavage nucleus with two nucleoli. The first 
cleavage spindle in the now enlarged egg has the 
diploid number of chromosomes and gives rise to two 
cells, each with two nucleoli. One of these 

1s probably the propagatory cell found by Rees’ in 
Parorchés acanthus. No polar body has been observed 
and the sperm nucleus seems to disappear in most 
cases before the fusion of the two vesicular nuclei. 
If my interpretation of these phenomens be correct, 


£ 


the fusion of the two nuclei is a method of regulation 
of the chromosome number, and the does no 
more than activate. Gynogenesis has recorded 
by Lepor, Benazzi-Lentati® and Benaszxi‘ in free- 
living Turbellaria; but to the best of my knowledge 
it has not previously been recorded in the paraaitio 
Trematods. 

Henneguy® investigated Fasctola hepatica and 
found neither polar body nor second maturation 
division in the egg. The paper by Sohellenberg* was 
published when the rival theories of tel peis and 
perasynapsis were being hotly con and when 
Janasens’s observations on chiasmata were first made 
known. His illustrations agree fairly closely with my 
preparations; but his interpretation is obviously 
erroneous. He believed the diploid number to be 12, 
although he figured both nine and ten bivalents. I 
algo have preparations of eggs showing nine bivalants ; 
but in well-spread plates ten can clearly be sean. He 
endeavoured to explain di ies In number by 
& theory of late disjunction in some of the chromo- 
somes; but, in my opinion, his difficulties arose on 
acoount of the prevailmg method of gr anager! 
sectioning. His figures of the division and of 

lar body are far from convincing. 
though my Feulgen preparations are very clear, 
they yield no advantage over aceto-orcein squashes. 
In o to investigate further the fate of the sperm, 
it will be necessary to make some iron—hmmatoxylin 
preparations ; but I would point out that Schellenberg 
used this stain yet failed to find any centrosome 
derived from the sperm nuoleus. 

Apart from the interest attached to the probable 
occurrence of gynogenesis, I feel that Fasciola 
hepatica is worthy of greater attention by cytologista. 
If gynogenesis should be proved to exist in the liver 
fluke, then I would suggest that other hermaphrodite 
anmals should be further investigated, as the 
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phenomenon may be more common than 
believed. [Jan 10. 


Note added to proof, June 5. Since this oom- 
ee a 
genesis in the liver fluke has been pub by Mr. 
Bernard John’, in which he states that the diploid 
chromosome number is twelve. If we are dealing 
with the sare species, then the discrepancy must be 
due to ‘the different methods of technique loyed. 
ready esas eet unr acraon borer water oy- 
Aaa pc a AA araad 


fleld. Over-muoch pressure on the pee may lead 
to broken chromosomes and an apparent higher 
number; but the number can be checked by careful 
drawing of more compact plates. In the ftuke I have 
examined such plates stained by oroein, Delafleld’s 
hematoxylin and Feulgen in eggs in unbroken 
capsules. I have not used Oarnoy as 4 fixative for 
Fasciola, but some years ago I sectioned material 
fixed in Navashin. I have re-examined this and feel 
obliged to state that for chromosame counts sectioned 


material compares unfavourably with squashed 
material. 


1 ees, G., Parwetied,, 31 (4), 417 (1080). 
"Leporl, N. G. Carpetagia, 1 (2), 290 (1049). 
* Benasa-Lontatl, G. Caryelegia, 1 (3), 321 (1049). 


1 Benaxci, H., CAremovome, 8 (6), 474 (1951). 

* Henneguy, L.-¥., drok. Amat, Mier., 9 (1906). 

* Sehalienberg, à., Arok. Feliferecd., 6, 445 (1911). 

t Quart. J. Micro, Sei., O4, Pt. 1, 41 (1053). , 


‘AFFINITY’ IN MAIZE 


|B ewer din or png eared 
to those described in the mouse by Michie and 
Wallace], have been known for some time in maize. 
- In view of the bearing such deviations from Mendel’s 


seoond law, of independent segregation, may have 
upon the at meiosis, it 
ee a aed ea as E 


known of the phenomenon in maise. 


Affinity, which he tarmed ‘false linkage’, has been 


reported by Longley* to cocur when there is prefer- 
ential e E 
Aa i 03 is abnormad 


roe e heterochromatic, extra portion 
eae ria aid the long arm. In a plant hetero- 


for abnormal 10 rather more than 70 oent 
receive the 


Each of the ten chromosomes of maize 
may have one or more heterochromatic 
knobe which are visible Mano the 

hytene stage of meiosis. positions 
BP partiana knobs are characteristic, and 
their presence, or absence, is a character 
of the particular strain. Many strains have 
few knobs, ae even none. The 


and of a particular knob on & 
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Table 1. PLIFTIRINTUAL Beermpator 
AY MeGASPoR0GACEBIBS IN 


OF KWOBRED CEROMOSONIS 
Mar: Data OF LONGLEY" - 





chromosome, symbolized respectively as K- and k, 
can be used, like two allelic genes, as genetic markers. 
Microscopic study of the progeny of a cross between 
a plant heteroxygous for a particular knob and one 
whioh is knoblees permits the detection of non-random 
segregation of the knob. Lon found preferential 
segregation of the knob to the j 


m 


zygous for the abnormal chromosome 10 (Table 1). 

Preferential aaia bala was also observed in 
respect of same genes li to knobs on chromosomes 
other than chromosame 10. Data are available for 
the O, ah and we loci an chromosome 9 and for the 


preferential segregation in the 
absence of abnormal 10 which was suggested by the 
cytological data, but they do substantiate the 
oocurrence of preferential tion of knobbed 
chromosomes in the presence of 10. In the 
osse of chromosome 9, the knob used was at the end 
of the short arm. All the test orosses had the 
dominant on the knobbed chromosome only, so the 
data contain no proper control by which the effects 
of viability differences on the estimate of preferential 
tion can be readily eliminated. However, they 

do show (Table 2) effects large for the looi (O and ak) 
nearer to the knob and amall for the locus (ww) 
farthest from the knob. The bias value is expected to 
be larger for the O locus than the sh locus; actually 
the observed value for the Q locus is smaller, but not 
signifloantly ao. The locus we is close to the coentro- 
mere of chromosome 9, and the order of value of the 
effecta shows that the preference is occasioned by 
and from the knob. Any preferential tion of 
the centromere and of genes in ita hood is 
caused by the linkage of the oantromers to the knob 
and not through the knob inducing a physiological 
change in the centromere, by which it exercises 
preferential orientation in the spindle. It is unknown 


Table 2 PRETEENNTILAL SRanwcaTiow IN MANE OF CHROMOSOHN 0 
eo TERROR OF AUX ONAT CHROMOSOME L03 Diti OF “ 


Per coent of magespares with dominant gene 


Per omt 
recombination | In presences of 
with knob abnormal 10 


1119 461 488 #18 H9 41°51 +1481 


740 1548 SOOO 41-87 
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whether the effeot occurs if abnormal 10 is homo- 


xygous. 

The preferential ion of the abnormal 
chromosome 10 does not influence the segregation of 
allelic genes if the chromosomes bearing them are 
knobleas, nor does it influence segregation at micro- 


sporogenesis. l 

As a consequence of the preferential segregation 
described above, genes in different chromosomes, each 
heterozygous for knobs, segregating simultaneously in 
‘the same plant, show a similar, if not identical, 
phenomenon to the ‘affinity’ in segregation shown 
in the mouse. Data are given in Table 8 for coupli 
backcross ios involving the pigmy (py) 
coloured endosperm (O) looi. 

In maize, the affinity depends upon O east 
for heterochromatio parts of the chromosome, the 
preferential, or polarized, segregation. of which is 
aotivated, or accentuated, by the presence of a 

ial chromosome, in this case the abnormal 

osams 10, The centromeres are not the active 
agents In maize, nor is there evidence for their being 
the agents in the mouse. Two possible mechanisms, 
not mutually exclusive, may underlie 
the promotion of affmity in maize by the abnormal 
chromosome 10. One may be an imorease in the 
frequency of the non-homologous pairing which is 
shown by knobe at the pachytene stage of meiosis. 
The other is the formation of umerary centro- 
meres, apperently in the nei ood of knobs, 
which occurs in the presence of the abnormal 
ehromosome 10 at both divisions of meiosis‘, 

D. Q. Caroanmsips 

Department of Genstios, 

Institute, 


1 Winhle, D., and Wallace, M. N., Netes, 171, 26 (1988). 

"Longley, A. H, Gemetios, $0, 100 (1045). 

* Rhoades, ML ML, Genatios, 87, 305 (1042). 

Dr ee eee eee 


I am grateful to Prof. Oatcheside for directing 
attention to the observations in maize, and for 
affording me this opportunity of emphasizing an 
important distinction which I made in my previous 
communication! to which he refers. Of the two 
oonoepts which were differentiated under the names 
‘polar affinity’ and ‘mutual affinity’, the former does 
little more than add an interpretative gloas to the 

enomenon of ‘polarized segregation’ which has 

described under that name by, for example, 
Catcheside’. It is the latter concept which is new, 
and it is the latter 
be shown from our date'—which has application to 
the anomalous ions Observed in mioe. 

Now in the data of Longley’ cited by Prof. Catche- 
side, polarized segregation involving ‘knobbed’ 
. chromosomes, particularly chromosome 10, clearly 
ooours. It also appears that there masy be an 
attraction (which it may seem reasonable to compare 
with ‘mutual affinity’) between the neo-centromeres 
of this chromosome and the neo-centromeres of other 


the attendant quasi-linkages) when abnormal 10 
sogregates to the preferred pole. Whether or not the 
term ‘affinity’ should in such a case be stretched to 
refer to neo-centromeres is discussed by Mrs. Wallace 
- in the following communication. 


had 
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only—as can, I believe, 
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I hope to publish-a full treatment of these matters 
elsewhere. 


t 


= Donan Mics 
Department of Zoology, 
University College, London. 
1 Nature, 171, % (1063). 


1 Ann, Bet., 8, 110 (1044). 
* Genatws, 80, 100 (1045). E 


THa observations of Longley and Rhoades on the 
knobbed chromosomes of maize, to whioh Prof. 
Catcheaide’s letter haa directed attention, were oon- 
sidered during the formation of my own views on the 
observations in mice for which Dr. Michie and I have 
used the term ‘affinity’. There is a superficial resem- 
blance between them in that they are both examples 
of non-random segregation, and both produce similar 
(although not identical) apparent linkages. That the 
sameo principle may, as Prof. Catcheside has implied, 
be found eventually to underlie them is possible, 
but certainly not yet proven. et n POE 
by Rhoades! gives a indication oO i 
probability than is mentioned by Prof. Oatcheside, 
for Rhoades maintains that the centromeres may, m 
fact, be the active agents in maize (as theory proposes 
them to be in the mouse); he has shown that “the 
true centric region is involved in the formation of 
neo-centromeres’’, the latter occurring in the region 
of ‘knobs’. 


theoretical, which make the use of identical terms 
undesirable. ; 

Two observational differences are at once apparent 
from the published work. First, the anomaly in 
maize is confined to the sex in which the two poles 
of the dividing cell have a different biological destiny 
——it has been observed onl 


SBeoondly, the false linkages in maize depand on the 
presence of a particular chromosome (abnormal 10), 
which shows polar preference even m the absence of 
other abnormal chromosomes, whereas in the mouse 
no particular allele marking a point of attraction ia 
known to be essential to the prooeas or to have 4 
polar preference. An important theoretical difference 
bas already been mentioned: the maize phenomenon 


indirectly 
meres, whereas, in the abeence of evidence for 
neo-centromeres in. the mouse, the phenomenon here 
is thought to be controlled directly by the sentro- 
meres. 

It would seam judicious, therefore, in order to 
avoid oonfusion, that separate terms be used for each 
phenomenon as a whole, namely, ‘polarized segrega- 
tion’— or, as Lo terms it, “preferential segrega- 
tion” —and, on the other hand, ‘affinity’, until such 
time as their true relationship is fully understood. 
The term ‘attraction’ appears to be a sufficient descrip- 


tion of the relation between neo-centromeres proposed 
as an explanation of Longley’s data’, as it is also for 
the relation between centromeres proposed in the 
mouse. 
M. E. Waiiace 
Department of Genstios, 
Cambridge. 
* Heterosis, 66 (1062), 


* Genetics, $0, 100 (1045). + 
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LETTERS TO THE EDITORS 


The Hdstors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice ts taken of anonymous communications 


Electron Microscope Photographs of 
Polished Mineral Surfaces 


AtrnouaH the electron microscope has a wide 
range of applications in many branches of acience, 
apparently it has not hitherto been used in ore 
microscopy for the study of opaque polished miner- 
alogical surfaces. The instrument can be applied 
to great advantage, however, m revealmg mineral- 
ogical structures and textures -not visible with an 
optical microscope, and in throwing additional light 
on the complex problema of ore -deposition and the 
nature of ore-forming fluids. 

The photographs reproduced here, taken with an 

tic tranamisasion type of electron micro- 

erin of minerala and afarwaria removed by a 

of minerals and afterwards removed by a 

ing proceas. In most cases it was found 

prefrah se SA a sity io grmannge rpagh bets 

the specimen, and to shadow the 

Scr aah pee ae rc P N The 

maximum resolution obtainable using thin-film 

replicas is only of the order of 400 A., but evan Bo 

this ia about eight times as good as that of the best 
optical microscope. 

Fig. 1. Ho-sokstion particles qaf gold in cobaliite. 
Reploa obtained using a 0-75 per cent solution of 
‘Farmvar’ in chloroform ; sur- 
face of specimen etahed with 
equal amounts of 50 oent 
Gs0 sand oonnanbrated hydro. 
chloric acid ; immersion time, 
one minute ; replica not 


The gold particles are shown 
up in black; the small white 
circular spots represent holes 
in the thin-film replica. Two 
gold specks to the immediate 
right of the patoh are 
0°86 u and 0-29 u, or 0-000386 
mm. and 0-00020 mm., in 
diameter respectively. A thin 
veinlet of gold: extends out- 
wards from each side of the 
large gold particle. This 
- photograph probably provides 
the first confirmation of the 
long-held belief that ex-solu- 


the resolving power of optical 
microsoopes. With the aid of 
the electron mi it 
might well be poasible to 
prove the presence of such in- 
clusions at molecular sizes. 
Fig. 2. Ho-solidion laths of 
cubaniie in chalcopyrite. Re- 
plica obtamed using a 0-75 per 
cent solution of ‘Formvar’ in 
ohloroform ; mineral surface 
electrolytically etahed, with 
wo 
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50 per cent phosphoric acid; current 3 amp., 
voltage 2-5; immersion time, 10 min.; replica 
shadowed using gold-manganin alloy; angle of 
shadowmg approximately 80°; magnifloation, 8,600 
diameters. 


The cubanite laths are represented as dark bands 
in the surrounding lighter background of chalco- 
pee: An intriguing feature of the chalcopyrite is 

structure along ite margins, which can- 
re resolved with an optical microscope. It may 
be a form of strain structure induced in the chalco- 
pyrite during segregation of the cubanite laths. 

Figs. Sand 4 Bax-solution lamella of Umenie in 
magnetite. Replica obtained using a 2 per cent solution 
of collodion; surface of specimen not etched ; 
replica shadowed using gold—pealladium alloy ; angle 
of shadowing approximately 30°; magnification, 
3,800 diameters. 

In this case photographs with good contrast have 
been obtained = an unetched surface, despite the 
fact that ilmenite and magnetite are go similar in 
hardnews. They ilustrate that the ihmenite lamellæ, 
.which under an optical miorogoope a to have 
pane ae straight edges and smooth surfaces, actually 

margins and & fine surface structure. 
ee ee a cannot 
yet be explamed. 


I wish to thank Dr. H. Wilman, of the Applied 
Physical Chemistry Laboratories at this College, for 
generously viding laboratory facilities, and in 
Dartioular Mr, H. . Matthews for his help and 
advice, without which this work would not have 


at ad 
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been possible. Thanks are aleo due to Dr. G. L. J. 
Beiley and Mr. A. R. Heath, of the British Non- 
Ferrous Metals Research Association, London, for 
their co-operation and assistance. 

J. KENYON 


Minmg Geology Department, 
Imperial Collage of Science and Technology, 
London, 8.W.7. May 18. 


p-n Junction revealed by Electrolytic Etching 


Ix the preparation and application of p-n junctions 
in and similar materials, it is often 


germanium 
Important to locate the potential barrier agreed 
in order to attach electrodes or probes near by. 
@ barrier is, in general, not ee ee 
structure of the material on either side of it is ident- 
ical, that is, a single crystal of germanium of hi 
purity and with a high degree of perfection 
out. The fact that one part (the n-type region) 
conducts by electrons in the conduction band and 
the other (the p-type) in the valency band, that is, 
by ‘holes’, cannot be shown up by any of the standard 
metallographic techniques. usual method of 
locating the barrier, namely, by electrical probing 
along the surface, is not very sati 
However, the boundary oan be shown up by using 
e method that depends on the rectifying behaviour 
of such a junction. The specimen is immersed in a 
suitable electrolyte, and electrical current is forced 
through it in such a way that only the »-region is 
anodically attacked, that is, the terminal of 
a battery is connected to the »-part of the specimen 
and the tive to an inert electrode, such as 
ioe kaa sisal et servi aa the 
i Bee nae rato iy A ogee” i 
then biased in the blocking direction. current 
but passes into the electrolyte instead, and from 
there to the cathode. The n-type 


the electrolyte, at a temperature of about 25° O. The 
say ga Da eee EE EEE ia 
in the usual way, without any prior etahing bemg 

applied. A current density of about 1 m.amp./mm.* 
was maintained for 1-2 min. and was found to give 
quite distinct etching, as shown in the photograph. 


te, » 
r ae "oat ` 


ge 





-`a 


P-a Junction (marked by arrow) in gecmantom 
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Various qlternatives of the method oan be used, 
Instead of using an independent (inert) cathode, the 
D.0. supply voltage may be applied directly across 
the two ends of the specimen, the anode to the n-part 
as before and the cathode to the p-part. Current 
passing into the n-part from the anode again cannot 
croas the junction barrier, but instead passes irto 
the electrolyte and thence into the p-part of the 
specimen. There is practically no effect on that part 
of the ium specimen soting as the cathode, 
while the n-part will be etched anodioally as before. 
The leads the to the voltage 
supply should be insulated to avoid corrosion. 

In a similar way, an n-p-n oan, be made 
to show up the p-region; if connected with the two 
n-perts joined in el, these will be etched 
anodically, while the p-part will remain unaffected, 
practically no current ing through ita surface ; 
the cathode in this case should be a neutral material, 
for example, graphite. 


It was noted that the electrolytic of etching, 
while ing the p-n boundary visible, is 
much less effective than certain chemi etches are 


in improving the rectifying characteristios of 4 
junction. This is presumably because only & strong 
chemical etch will the junction campletely of any 
EEEE surface layer whioh might otherwise 
ee ee 
of the barrier. Electrolytic 
ich ing aa deearibed wil oniy clear thea perk oi the 
junction; if the p-part were used aa oathode, 
electrolytic etching might make matters worse by 
cathodic deposition on the p-region close to the 
junction. The folowing reotifloation ratios were 
obtained on a perticular function after various 
treatmenta. 


soe Ae ee: Coe 


pasta EA 


Treaiment of 
oP 


1:28 1:45 1 : 10,000 





We wish to expreas our gratitude to E. W. R. 
Francis, who oarried out moet of the experimental 
work. 

Since starting these exparimenta, it has come to 
our notice that similar techniques are being developed 
elsewhere in Britain and the United States. 


E. Brite 
J. J. Down 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berks 
May 14. 


Travelling Disturbances In the lonosphere 


MmasuREManTs of the hormwontal velocity of 
travelling disturbances in the F2 region of the 
ionosphere have bean made in this ent over 
the past three years, using the method desaribed by 
Munro!. Constant- transmitters were 
set up at the base station in the Physios Department 
of the University of Western Australia, and at two 
other stations situated respectively 15 miles east and 
25 miles south-east. The two remote stations were 
triggered, after a short adjustable delay, by the 





#00 £30 200 80 60 20 120 
Degrees H, of N. 


Fig. 1 


ground wave from the University transmitter. Three 
peta of echoes were obtained at the base station, 
one reflected vertically fram overhead and the other 
two at oblique moidence from the mid-pomts be- 
tween the remote stations and the base. They were 
recorded on the ons film by the conventional tech- 
ni . The frequency used was 5-8 Mo./s. and the 
a were 100 psec. long with a pulse repetition 
of 40 o.p.s. 

It was found that changes in the reflecting layer 
oocurred at different times at the three reflexion 
pointa, and the velocity of motion of these disturb- 
ances could be determined. These time differences 
coourred in nearly all disturbances of the reflecting 
layer, for example, peaks and dips of virtual height, 
splitting of a and extraordinary reys; but 
discontinuities in the recorded trece, called “He” 
by Munro, proved to be the moet reliable. 

The directions determined over the year are shown 
in Fig. 1. It was not possible to keep the system 
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in continuous operation ; but 
Munro’s resulta show that, in 
Sydney, the directions are 
substantially constant during 
the non-recording periods in 
Perth. 

The direction of travel in 
summer lies between 90° and 
180° E. of N. and in winter 
between 0° and 60° E. of 
N. with a rapid change- 
over occurring in the equin- 
oxial months (see Fig. 1). 
Variations between the two 
conditions occur; but the 
change from one set of con- 
ditions to the other is accom- 
plished ma day. Factus- 
tions of up to 50° occur 

ite commonly during the 

y, and even larger oneg 
have been noted. The speed 
has been found to vary from 
5 to 20 km./min. with a maximum of oocurrence at 
10 km./min. (see Fig. 2); but no regular variation haa 
been noticed. 

The speeds (and also the number of Z's per day) 
were compared with surorm and the weather; but 
no correlation was obtaimed. 

Another phenomenon that has been noted on the 
records is a quasi-periodio rise and fall of the virtual 
height. It ia thought that this variation arises from 
the same meteorological aource as the Z’s. The 
velocities determined agree quite well m direction 
with those determined from Z’s, but the speeds are 

much . These apperentiy greater 
speeds may be due to the method of analysis of the 
records 
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The values of velocity obtained agree quite closely 
with those reported by Munro in Sydney, and it 
seems that the velocities are substantially constant 
for 2,000 miles’. 

A. more detailed account of this work is ın course 
of preparation and will be published elsewhere. 
I acknowledge the asssistance given by the Radio 
Research Board, particularly by Dr. QG. H. Munro. 


R. E. Peros 
Department of Physiœ, 
University of Western Australia, 
Nedlands, W.A. Feb. 25. 
1 Munro, G. H., Proc. Roy. Soe. A, 200, 208 (1050). 
*Wounro, G. H. (private ocommtntioation). 


Breakdown of a Gas subject to Crossed 
Electric Fields 


Ix microwave breakdown of a gas, the amplitude 
of drift movement of an electron is small except at 
very low pressures, and the hypotheses haa been made 
that the return of an electron over ita previous track 
may help to initiate the discharge’. The experimenta 
now reported deal with an attempt to convert the 
simple to-and-fro drift movement into a zig-zag 
movement, and to examine the effects of this on the 
stresses required to initiate breakdown. 

The gas under examination was confined in 6 glass 
veasel inside a cylindrical resonator energized by 
repeated l-usec. pulses at a frequency of 10,000 
an eae In the resonator, the electric component W 
of field pattern set up consisted of a closed ring 


no ase July 18, 1953 
E 
etev (b) 
A D R 


43. 235 mm mertu 


Neon: $ 





{a} al conditions of breakdown 
line, ; of 


O) Taating the movenend of an electra, in the combined 
plitude exaggerated in the F direction 


of electric force in & plane icular to the axis 
of the cylinder (H011 ), the intensity fallmg 
off towards the resonator walls and towards the oentre. 
In this mode, the wall currents are circumferential 
and so the ends of the resonator could be msulated 
from the cylindrical walls, making it possible to 
an auxiliary field BY im a direction 
to the axis of the resonator. Steady flelds 
so applied osused an increase in the microwave stress 
i to produce breakdown in air, hydrogen 
neon, but the results are ambiguous in that the 
increase could alternatively be attributed to gross 
movement of the electrons and ions towards the walls 
of the containing vessel. „Accordingly, alternating 
auxiliary fields were applied instead of unidirectional 
fields, at frequencies of 1, 3 and 10 Mo./seo., with 
resulta shown, in Fig. a for a typical case. 
Starting from conditions represented by a 
such as P, on ihcreasing the microwave field no 
breakdown occurred until the conditions at Q were 
obtained. Similarly, on imoreasing instead the 
8-Mo./sec. fleld, no breakdown occurred until the 
conditions at R were obtained. It appears that the 
breakdown, 
aa shown by the rectangular form of the curves. 
A partial explanation is as follows. The fleld of 
lower ig continuously applied and so the 
vertical may simply represent breakdown 
ooourring in the intervals between the microwave 
pulses. If it be aasumed that breakdown by the 
microwave field is facilitated by the return of the 
electron along its track, then breakdown will begin 
at A or B (Fig. b) and the resulta agree with the 
view that at D the breakdown stress is increased by 
the auxiliary field. This is ye aa 
tion that the statistical lag before b 
with moreasing values of W. The feature 
is the complete failure of the auxiliary eld to help 


int 


microwave even when its value is only 
ee et oe eee 
. Grateful : are made to the 
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maintenance t (P. E. L.), to the British Electrical 
and Allied ies Research Association for a grant 
for apparatus and to the Director of that Association 
for permission to publish this communication. 
W. A. PRowsn 
P. E. Lana 
Physics Department, ` 
University Science Laboratories, 
Durham. 


Feb. 22. 
i Prowse, W. i. and Jasinek!, W. LILE. Mono. No. $2 (1052). 


Variation of the Incompressibility of an 
Elastic Material subjected to Large 


Hydrostatic Pressure 

Breox!, using Murnaghan’s finite elasticity theory, 
has shown that, at preasures existing in the earth’s 
interior, the gradient of the incompressibility kb, with 
respect to the pressure p, is a decreasing fonction 
of pressure. This communication reproduces the 
main features of Birch’s results but, by starting from 
a later derivation of M it is found possible 
to obtain two usefal form for the calculation of 
k and db/dp at large pressures. 

In the course of his theory, Murnaghan! derives 
the formula : 


da +4)  #0+ 8) —Btip 
Pr A+ fu + 

et i e e B, & possible funstion 
of pressure, is a oombination of second-order elastic 
parameters. It is imposible to obtain an exact 
solution of (1) without knowledge of the variation 
of B with pressure, but a solution oan be obtained 
by assuming B to be an absolute constant. With 
this restriction, equation (1) can now be solved exactly, 
but the solution is unwieldy. In order to obtain a 
uaeful solution, we take A + $u in the second 
member of (1) equal to its value k, at xero proesure. 


(1) 


Thus we obtain: 
dk ak — B+ 4p/9 (2) 
dp by + 7/8 


which yields the solution : 
b = k, + 4p/8 — (kb, + 8B) log (1 + p/3k,). (8) 


Towards solving equation (1) we have, in effect, taken. 
the elastic parameters à + fu and B in the second 
member equal to their values at zero pressure. This 
ee oe approximate results (2) and (3) will 
not valid for very large pressures, but no great 
discrepancy should be involved in the range of 
preasures occurring in the earth's interior. 

The studies of the earth's interior have shown that 
the following values are at least correct to one 


significant figure : 


ke = 2 x 1018 dynes/sq. om. ; 

b =k, + 4p, where p is not too large; 

Po = 2k,, where ps is the pressure at the coentre of 
the earth. 


Using the result dk/dp = 4 where p = 0, we find 
from. ion (2) that B = — 8b., so that equations 
(2) (3) become : 
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db = fhe + 47/9 (4) 
dp ~ “k, + 2/3 
b = b, + 4p/8 + 8b, log (1 + p/8b,). (5) 
With equations (4) and (5) and the assumed values 
for the earth’s interior, we oan now construct the 
accompanying table, where the mits of p and & are 
101 dynes/am. 





In the construction. of this table, the assumption 
of Bullen’s compressibility pressure hypothesis is 
implicit, ai eae bp T e 
with have been used to estimate the approx- 
imate depth. It will be noticed that there is a very 
good correspondence between the values of k obtained 
from equation (5) and Bullen’s* values. 

I wish to thank Prof. K. E. Bullen, of the University 
of Sydney, and Prof. G. Boæon, of the N.S.W. 
University of Technology, for their mterest and 


A. KAANE 

Wollongong Technical College, 

Gladstone Avenue, 

Wollongong, 50, 
New South Wales. 
Feb. 28. 
1 Biroh, F., J. Geophys. Res., 7, Wo. 12, 246 (1062). 
ee a D., ‘Finite Deformation of an Hiastio Botid”, 
b 1961). 


® Bullen, E H. “An Introduction to the Theory of Selamnology’’, £20 
(Camb. Untv. orem, 1047), 


An Extended Smith—Lagrange Invariant 
Tr is well known in optice that, if p, ia the refractive 
index of the rth medium of a co-axial system, Ay is 
the height of the image of a given object from the 
axis in the same medium, and a, is the angle a selected 
ray makes with the axis at the image plane, then 


ucke { rot (1) 


is invariant (Smith—Lagrange invariant). The choice 

of gin a, or tan arp varies with different authors. The 

relation holds in all systems where ain a and tan a are 
ble. 

The development of various two-stage processes of 
image formation}, in which the wave-length may be 
altered between object and image, makes it profit- 
able to consider whether the wave-length oan be 
introduced. Since. wave-length is inversely propor- 
tional to refractive index, the form : 

uhr sin 
re 2 
7 (2) 
as invariant suggests itself. It is readily varifled in 
the case of diffraction mi that this is correct, 

Hopkins? has recently lished a coherence 

griterion Tor pean OF cir: ar come neve 
pA ain a 


z = = > 0-16, (3) 
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-in, which A and sina are capable of twò alternative 
retations, one of which agrees with that of (1) 
and (2). Comparison with (2) shows at onoe that, if 
seein Senin ogy aa eae a 
co-axial system, it will be coherent in all other image 
planes. Thus coherence is conserved in such 
Moreover, if the invariant (2) exceeds 0-16 in num- 
erica] magnitude, the degree of partial coherence has 
been shown by Hopkins to be 2/,(z)/s, and is still 
invariant down tbe system, though now imperfect. 


Department of Physi 
Box 196, 


amino-4 : 7-dihydroxyptaridine) by & new synthesis, 
namely, the condensation of igen a 
pyrimidine with ethyl gtyoxylate hemiscetal. 

Po er ace aril te abated 
in detail here. The ultra-violet spectrum of 
the product consisted of three peaks at the Amar. 
values previously reported’, but the extinction 
coefficients were so much higher as to suggest that 
the samples previously examined contained no more 
than 80 per oent of tscxanthopterin. Our results are 
as follows (material dried at 150°, i 
anhydrous 


as 
, dissolved in 0-1 N potassium hydroxide).. 
on a 
Amex. a log a N 
yon 14,200 4°15 N 
25i nee. Age N 
pees NNa 


O 


Te cn 
fram stray light. 
We wish to thank Dr. E. R. Holiday, of the Medical 
Oouncil 


Research phic Research Unit, 
London Hospital, and Dr. F. Korte, of the Bio- 
chemische teilung, Ohemisches Staatainstitut of 


the University of Hamburg, for confirming the above 

spectrographic results, using our synthetic material. 

Dr. Korte tells us that previous spectra have been 

obtained only from material of natural origin. . 
ADRIAN ALBERT 

$ H. 0. 8. Woop 


1 Hittel and Sprengling, Ammalen, 864, 60 (1043). 
*‘Techeeche and Korte, Ber., 84, 801 (1961). 
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Effect of Ultra-violet Light on Deoxy-, . 
ribonucleic Acid in Rat Thymocytes `’ 


Tas amount of deoxyribonucleic acid recovered 
from ultra-violet light irradiated intact rat thymo- 
cytes has been found to be significantly leas than the 
amount recovered from non-irradiated controle. The 
thymus glands of twenty normal 150-¢m. Wistar- 
strain male rats were removed immedistely after 
decapitation of the animals, placed in 140 ml. of 
Ringer’s solution and homogenized for 80 sec. in a 
Waring blendor. The resultant suspension of thymo- 
cytes was removed to a dark-room and divided into 
two equal portions, one of whioh served as a control. 
- The other was placed m an 80-ml. quarts-bottom 
van Tieghem oell. While being constantly agitated 
by aslowly rotating stirrer, in order to ensure uniform 
exposure of all the cells, the suspension was irradiated 
from below for 80 mm. with ultre-violet light 
(8-4 x 10° ergs). The ultra-violet source, used with- 
out fitters, was an air-cooled, -spiral mercury 
resonance lamp (Hanovia), which, aocording to a 
Hanovie ultra-violet meter, Model AV 971, emits 
about 25 per cent of the total output in the ultra- 
violet below A = 2800 A. The irradiated and control 
suspensions were left in the dark-roam to avoid poes- 
ible side effects due to photo-reactivation. A period af 
54 hr. was allowed to elapse before extraction of 
deoxyribonucleic acid, in order to ide sufficient 
time for possible depolymerization of the acid induced 
by the radiation. Thymooyte viability for a period 
of 54 hr. after homogenization and irradiation waa 
verified by means of tissue culture. Deoxyribonucleic 
acid was extracted according to the Limperos modi- 
floation! of the Mirsky—Pollister method’, dis- 
solved in distilled water and than lyophilized. The 
weight of deoxyribonucleic acid obtained fram irra- 
diated tissue homogenates (seven replicate experi- 
ments) was only 52-9 per cent (S.E.mean 4:6) of the 
weight of that obtaimed from the non-irradiated 
controls. Nitrogen and phosphorus content were 
determined on aliquot portions made up on the basis 
of percentage ight of deoxyribonuolsic acid. 
Adjustment to equal concentrations of the acid 
was based on phosphorus content. No a iable 
- differences between irradiated and control samples 
were found in relative viscosities, structural visooe- 
ities, or sedimentation rates. 

Thymine was determined according to the method 
of Dey! on the supernatant fluids (Ringer’s solution 
+ and the 0-14 M saline extraction ftuids) collected 
during the initial stages of the extraction process. 
The greater proportion of loss of deoxyribonucleic 
acid caloulated on the besis of thymine content of 
the supernatant fluids from the irradiated tissue 
homogenates occurred during the 54 hr. iod 
following irradiation before the extraction of PS 
ribonuoleio acid. ` i 

Depolymerization of deoxyribonusleio acid +n vitro 
by prolonged exposure to ultra-violet radiation was 
demonstrated by Hollaender ef al.t. A fall in nuclear 
absorption of mouse lymphocytes, thymocytes and 
stem cells of bone marrow durmg such irradiation 
was reported by Bradfleld® and was suggested by 
him to be due to depolymerization of the acid with 
immediate extranuclear leakage of the acid break- 
down produocta. 

The small amount of deoxyribonucleic aoid 
reoovered from irradiated tissue homogenstes and 
the large amount of thymine present in the Ringer’s 
supernatant ftuids Indicate that, as a result of ultra- 
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violet irradiation, 


the physico-chemical characteristios of the deoxy- 
ribonucleic acid recovered from the controls and from 
the irrediated homo tes, apparently not all the 
deoxyribonucleic acid in the irradiated h 

was depolymerized. There was a alight loas of the 
deoxyribonusleio acid from the controls attributable 
to mechanical injury. The major loas of the acid 
from the irradiated homogenates, however, must have 
been due to ultra-violet radiation. 


8. J. pz Counocy, JUN. 
J. O. ELY 
M. H. Ross 


Biochemical Research Foundation, 
Newark, Delaware. 
Feb. 16. 


* Limperos, G~ and Mosher, W. A. Amer. - Roentgenol, Ratiwn 
~ 63, 601 (1960). s 
"Minsky, A. H., and Pollister, A. W., J. Gen. Physiol., 80, 117 (1947). 


* Dey, H. D., and Mosher, W. A., J. Biol. Ohom., 197, %7 (1052). 


“Hollacoder, à., Greenstein, J. P.. and Jenretts, W. V. J. 
Caneer Inst. B, 23 (1941). nee 


t Bradfield, J. BR. G., Farad. Soc. Disouss, No. 0, 481 (1960). 


Deoxyribonucleic Acid Content of the 
Cell Nucleus and Mitosis 


Tae fact that the deoxyribonucleic acid content 
in the nuclei of a given tissue remains constant 
ab least between oertain limits ‘suggesta that 
mitosis must be preceded, scoompanied 
or followed by a thesis of deaxyribonuoleio aoid. 
Tho moment of this synthesis is still under 
discussion. 

The blastula of Artemia salina L. was chosen as 
material for the study of the problem. At the moment 
of the invasion of the blastooœl by the yolk granules! 
the nuolei remain near the surface of the germ and 
present semi-synchronous divisions, so that blastulæ 
practioally devoid of mitosis and others with numerous 
nuclear divisions are easily found. After telophase, 
moet of the newly formed nuolei can be recognized 
by their volume. The two little nuclei swell pro- 
gressively during early interphase to the volume of 
the interphase nuclei. 

It seemed to us that a compari between the 
amount of deoxyribonuoleic acid in nuclei of blastule 
seat of mitoses those with numerous mitoses 

give some information upon the deoxyribo- 
nucleio acid content during nuolear division. The 
histochemical method of L. Lison! was used for this 
purpose. The calculated mean optical density of the 
PEE E lied by ite surface gives the amount 
deaxyribo 


correspond with nuolei found in sections of a femsle 
fixed sn toto (aloohol 9, formalin 1), which were 
brought on to the same glide to ensure a uniform 
FPeulgan reaction. In the histograms the relative 
amounta of deoxyribonucleic acid are plotted 
logarithmically se sabeciase and the relative fre- 
quencies of the olasses oomprised between two 
successive figures of the horizontal scale are plotted 
as ordinates. As reference, the spermatoxoida 
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abundantly present in the general cavity of the 
females were measured. 

In histogram A the mean deoxyribonucleic acid 
content of the (haploid) spermatozoida obtained by 
110 measurements corresponds to 96 arbitrary unite. 
The contents of nuclei contained im six blastule 
devoid of mitoses vary between wide limita, Those 
variations are in no way connected with those of the 
nuclear dimensions forms. The existence of a 
definite oy Maximum enables us to caloulate 
& mean 
value (176 arbrtrary unita) was found, as expected 
for those drploid nuclei, to be nearly twice the 
content of the spermatozoids. 

Histogram B summarizes the resulta obtamed from 
five blastuls which contam numerous mitoses. The 
mean, deoxyribonucleic acid content of the spermato- 
zoids found in the sections on the same slide, as 
calculated from fifty measurements, corresponds to 
99 arbitrary units. Nearly 160 interphase nuolei were 
measured. The histogram shows clearly two frequency 
maxima. The most important (202 units) is situated 
very close to the theoretioal diploid value (198 units) ; 
the other (97 units) corresponds practically to half 
- this value. By measurement of nuolei chosen at 

random, it is clear that the nuclei with a low figure 
contain only about one-fourth of the total number 
of the interphase nuclei. When there is no trace of 
this m the blastuls devoid of mitoses (histo- 
gram A) it seems olear that its appearance is related 
with the presence of mitoses. This ıs confirmed by 
the fact that the small Tele searing nuole and 
most of the swelling nuclei belong to this group. 
Fifteen metaphase plates were also measured. Not- 
withstanding the small number of measurementa 
and the low values cfused by the extreme oon- 
densation of chromatin, the values obtained 
correspond quite well to the diploid . The 
eleven measured daughter plates at anap present 
a frequency maximum which is exactly half the 
‘drploid’ amount, 

‘These results show olearly that, in our material, 
synthesis of deoxyribonucleic avid does not occur 
during either prophase or metaphase, but at the 
beginning of interphase, before, durmg or after the 
ewolling of the nucleus. Thus they are comparable 
with the resulta of J. Pasteels and L. Lison’, using 
different materal, for deoxyribonucleic acid syn- 
thess during telophase. Other investigators+* on 
different materials haye found deoxyribonucleic aad 
synthesis to twice the ‘diploid’ value before or at the 
beginning of mitosis, so that the ‘diploid’-amount is 
re-obtained after the disjunction of the chromosomes. 
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These discrepancies show olearly that more investi- 
gations on the most varied materials are necessary 
arid that it is too soon to draw general conclusions 
on this problem. 

This work was sæisted by a grant from the Belgian 
National Foundation for Scientiflo Research. 


J. FAUTREZ 
N. FAUTBBZ-FEIRLEYYN 


of Anatomy, 
University of Ghent. 
Heb. 26. 


1 Fautres-Firiefyn, N., Arok. Biol., G8, 301 (1051). 

1 Lison, L., Adaa dinat., 10, 333 (1080). 

* Pastoels, J., and Lison, L, Aro., Biot., 61l, 445 (1950). 
‘Ris, H., Cold Spring Harbor Symp., 18, 147 (1947). 
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Intracellular Distribution of Vitamin A 
Esterase Activity in Rat Liver 


In 1949, Ganguly? observed the presence of an 
enzyme in pig pancreas capeble of hydrolysing vita- 
min A ester. Recently, McGugan and Laughland’ 
have demonstrated vitamin A esterase activity ın rat- 
lrver“homogenates. Observations in this laboratory 
fully confirm this report, and show that the activity 18 
located in the microsomal fraction of the homo- 


gonate. 

Male rata of the University of Southern California 
strain, riised on a vitamin A - free diet’, and receivi 
15-20 1.0. ae oe ee ee E 
under light nembutal anwethesia by direct heart 
puncture. The residual blood m the liver was removed 
by perfusion with isotonio saline solution. The excised 
liver was homogenized in 0:25 M sucrose solution 
by means of the Potter~Hlveahjam homogenizer‘; and 
the homogenate was fractionated by differential 
centrifugation’, All fractions and the whole homo- 
genate were suitably diluted with 0:25 M sucrose 
solution so as to yield ivalenta of 200 mgm. of 
origina! liver tissus per a 

Crystalline vitamin A acetate, dissolved in n-hex- 
ano, WaS E EET through alumina to remove 
any free vitæmin A. A di ion of the acetate was 
made in water as descr by McGugan and Laugh- 
land’. Inoubation and extraction were carried out 
according to their method, and the vitamin A ester 
and aloohol were separated and determined as de- 

scribed by Ganguly and assoviates*. 
_ j iments demon- 
strate that the activity is quant- 
itatively present in the microsomal 
fraction, and that the nuclear, mito- 
chondrial and supernatant fractions 
are inactive. Omachi and co- 
workers’ reported the presence of 
an esterase (with methyl butyrate 
as substrate) in the microsomal 
fraction. Further work to determ- 
ine the specificity of this enzymatic 
hydrolysis of vitamin A ester is in 
progress, and full details will be 
published elsewhere. 
We gratefully acknowledge the 
support of the Nutrition Founda- 
tion, Ino., in the form of a research 
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grant, as well as a gift of vitamin A acetate from 
Dr. P. L. Harris, of Distillation Products, Inox , 

l J. GANGULY ia E 

H. J. Daon, JUN. 
Department of Biochemistry and Nutrition, 
University of Southern California, 
Los Angeles, California. 
Feb. 4. 
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Assay of id-stimulating Hormone, 
Thyroid and Thyroid-like Substances on 
Xenopus Tadpoles 


Im 1941, Landgrebe and Purser showed that 
larvæ of Xenopus lævis can be obtamed in the 
laboratory all the year round, and that 
they could be used for assay of thyroid and thyroid 
stimulating hormone. In 19454, Deanealy and Parkes 

lished a method for assay of thyroid-like aotivities 

y oral administration, using these tadpoles at an 
early stage. ‘Such animals, however, vary a great 
and are too small for satiafaotory 


requiraments, 

larvæ have been thoroughly investigated. Methods 
for routine thyroidectomy and injection of extracts 
have been worked out using | les. Methods 
of husbandry have been devised which reduce 
individual variation to & mimimum, and 

large metamorphically retarded larvæ suitable for 
assay work (c. 400 mgm. with length of hind leg 
o. 0-8 om.). 

Onset and progress of metamorphosis depend 
upon the amount of active iodine ingested by the 
larva in ita food. Different foods vary widely im 
their content of active iodme; for example, eight 
batches of commercial liver powder produce emerg- 
enoe of front limb in similar batches of larve in 
times varying between nine days and more than 
105 days. 

Several workers, notably Gaddum', used larvæ of 
Rana temporaria for assaying iodin- 
ated substances by oral administre- 
Much of this work has been 
repeated using Xenopus larve. 
Sodium thyroxme can be measured 
in concentrations in the water as 
low as 8 x 10-*, and Xenopus larva, 
with its efficient filter-feeding meah- 
anism‘, is an ideal test animal for 
assays by oral administration. 

We have concentrated, however, 
on a micro-injection technique for 
the assay of thyroid-like substances 
and phio hormone. Very 
small volumes of the solutions 
under test are required, and the 
method can be used for inveet- 
igating body fluids. D'Angelo æ 
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Length of hind leg (om.) 
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al.§ and Reineke and Turner* used an intraperitoneal 
injection route in the larve of Rana pipiens. In 
Acnopus larve it is better to inject into the sub- 
mental lymph space using the mter-hyoideus muscle 
as & seal. Up to 0:02 ml. of the substance under 
test may be given. 

The effect of differant doses of sodium thyroxine 
on hind leg growth is shown in Fig. 1. Using groups 
of ten larve, amounts of sodium thyroxine as smell 
as 0-004 pgm. in four doses of 0-001 ugm. each m 
0-01 ml. Xenopus saline can be estimated. 

D'Angelo e al. used larve of Rana pipiens for 
away of thyrotrophic hormone. They measured 
the effect on the follicular epithelium of thyroid 

of ‘stasis’ (starved, non-metamorphosing) 

. This method oan be used with Xenopus larves. 

Fig. 26 shows a photomicrograph of a section of 

the thyroid gland of a Xenopus larva which bad 

been starved for two weeks. Fig. 2c shows the 

effect on such a gland produced by human serum 

from a thyrotoxicosic patient. The follicular epi- 

thelium is greatly stimulated, and increase in cell 
height can be used as a criterion. 

We have developed a non-histological method 
which involves thyroidectomy, a relatively easy 
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operation in the transparent Xenopus larva. Injection 
of thyrotrophic hormone increases the rate of hind- 
leg growth in normal animals with little effect 
in thyroidectomised animals. Some batches of 
purifled thyrotrophic hormone seem to be con- 
taminated with iodinated substances. However, 
the method can be used for amsay of the extracts, 
ee ee by using 
both normal and idectomized larves 

Similarly, thyroid hormone and thyrotrophio 
hormone, present in human blood and body fluids 
of other animals, are effective and can be estimated. 
Work continues on the thyroid and thyrotrophic 
hormone content of human blood, which may differ- 
entiate cases of hyperthyroidiam. 

We are greatly indebted to Mesars. Armour, of 
Chicago, and -to Organon, Ltd., for supplies of 
thyrotrophio hormone. 

J. M. Dopp 


; Department of Zoology, 
| University of 8t. Andrews. 
E F. W. LANDGREBE 
Dept. of Materia Medica and Pharmacology, 
Welsh National Sahool of Medicine, 


H. J aikan, A Bu J. Baden 
Dodd, J. M., Nature, 168, 283 (1980). 
D’ S. An Gordon, A. B., and Charfpper, H. A, Madocrinol., 
Si, 21 a ' i u an o 


Isolation of a New Strain of Plasmodium 
knowlesi 


‘Sinton an and Mulligan! isolated s virulent strain of 
knowlest from @ mixed imfection of 
P. D and P. oynomolgi in M. irus monkeys 
imported into Caloutta from Singapore; it was 
le only after rapid serial passages through 
rhegus (M. rhesus) monkeys. Eventually, the strain 
of P. knowles was maintained for chemothere- 
utio and other studies by the Malaria Institute of 
india, Delhi, and by some laboratories in Great 
Britain and the United States. 

By -1952, thease institutions had either completely 
lost the stram or it was found to be attenuated, as 
reported by Jaswant Singh, Ray and Nair’. Attempts 
have been. made in recent years to isolate again a 
virulent strain in rhesus monkeys from M. trus from 
Malays, through the courtesy of the Institute for 
Medical Research, Federated Malay States. From the 
materials received, only P. oynomolgi and P. inun 
could be demonstrated?. 

. Early this year, Dr. Edeson was able to detect a 
plaamodium which he believed to be P. knowlest in a 
ew monkey (M. srus) obtained from the Nuri Valley 
near Tampin (Malaya). When the infection was 
ene to rhesus monkeys sent from the Malaria 

i of India, the intensity and course of m- 
fection were found to be severe. Samples of blood 
from two such rhesus monkeys were flown to Delhi 
in January 1058, and rapid serial passages were 
made. Inoculations were given mtravenously or 
intraperitoneally, the dose of inoculum varying from 
1 x 10 to 50 x 1%. The prepatent iod varied 
from one to three days when infected blood was 
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Injected intraperitoneally, and from four hours to 
‘forty-eight hours after intravenous injection. When 
patericy was fully established, irrespective af the dose 
of moculum and the route of injection, in all cases 
there was repid rise in parasite counts. In moet 
cases it reached 00-96 per oent cell infection 
ile yc agree AP ca pea tig 
seven days after the appearance of parasites in the 
peripheral circulation. Of fifty animals studied, 
hemoglobinuria was observed in about ten. Extreme 
anemia and rapid prostration were dominant features 
m all cases. 

Differential parasite counts‘ from blood smears 
taken every four hours for five to seven days during 
the course of infection. have revealed a clear-cut 24-hr. 
periodicity.. 

The morphology of the parasite resembles closely 
the description given by Sinton and Mulligan’. 
Besides, band forms similar to those reported by 

end a few other charecteristios have been 
observed, and are being studied in detail. 

To eliminate the co-existenoe, if any, of any other 
species, spleens were removed from some monkeys 
before or after inoculation. This procedure was 
found useful by Jaswant Singh et al? and Jaswant 
Singh and Ray’. 

Jaswant SINGH 
A. P. Ray 
C. P. Naim 
Malaria Institute of India, 
Delhi 


Feb. 26. 
1 Sinton, J. A., and Mouligen, H. W., Rea, Malaria Surs. Indis, 8, 


357 (1082). 

t Jarwani and Nair, O. P., Ind. J. Malariol., 3. 
145 (1 - ET aio 

* Jaswant Singh, Bingh, Ray, A. P., Nair, C. P., and Bam, P, O., Ind. J. 
Malarisl, 5, 438 (1981) 


i Moulliigan, H. W., Arekie. Protas., 64, 296 (1085). 
* Brug, 8. L., Renas di Malariologus, 18, 121 (1934). 
t Jaswant Singh and Ray, A. P., Ind. J. Meteriol. (in the prem). 
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Toxicity of Radiostrontium in Monkeys 


As a preliminary to a long-term investigation, eight 
monkeys have bean injected with large doses of 
pure strontium-90 (25 years half-life) m equilibrium 
with its short-lrved decay product yttrium-90. There 
is @ higher toxicity and greater retention than in 
other species of animals’. Resulta are summarized 
below : 





All the animals apparently died from anmmia; the 
hæmoglobin, red-blood cell count and packed-ocell 
volume fall in a remarkably consistent manner; the 
white-cell count always falls before the red-vell 
count. 

The amount of radiogtrontium retained in the body 
at death was estimated from radioactivity 

is and from the total activity excreted before 
death. The retention varied between 90 and 66 per 
cent. The relative rate of excretion is higher for 
animals receiving & lower dose. The logarithm of the 
strontium-90 activity of the daily excreta plotted 
against the logarithm of the number of days after 
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injection grves a straignt line? of small slope, with, 


alightly more activity in fæces than in urine. Fresh- 
specimens were assayed for strontium-90 and for 
yttrium-90 and the relative amount of yttrium 
exoreted was found to be greater for specimens taken 
a lòng time after the injection. Details of diet and 
ful hsamatological, histological and radioactivity 
reports will be published later. 

Our thanks are due to Profs. E. E. Edwards and 
E. E. Huntley and Mr. A. H. Booth, of this College, 
for their , and to Dr. J. F. Loutit, 
Dr. R. M. Mole and the Medical Research Council 
for their advice and financial support. 


G. M. Eniveron*® 
J. M. JUDD 
A. H. Warp 


University Oollege of the Gold Coast, 
Achimotea 


May 20. 


+ Of the Medical Research Institute, Korie Bu, Gold Coast. 
egy eS ee 
’, 148 (106%). 


Discovery of Iron in Tunicin-forming 
Blood Cells of an Ascidian 


was the first to show that vanadium is 
ae ee of certain ascidians. Webb* 
that the metal is accumulated by 


Se ee 
Pas ag teas emir ney Also he ah that the 


vanadium oahromogen is located in a special type, 
of oall which he termed a vanad 


between H0 and 10 per cent -of the olal dumber 
of corpuscles. Both phic examimation of 
the ashed blood and colorimetric analysis using 


Phosphotungstic acid gave negative alte Fae for 
vanadium. 


The blood was then tested for other metals and 
it was discovered that organically bound iron was 
present. This was in the ferrous condition and, as 
araia Aa nda , was confined to 
the morula-shaped Blood from twenty 
individuals was pool sid cantrfagod. The oon- 
centration of iron in aliquots of the pooled blood 
co was estimated oolormetrically using 
0- throline. The iron content of the corpuscles 
averaged approximately 0:5 mgm. per cent of their 
dry weigat. Further, it was established that there 
was muoh individual variation in the iron content 
of the blood, which was correlated with variation 
im the ocorpuscale count from individual to in- 

The blood did not exhibit absorption bands in the 
visible region of the spectrum at room temperature. 
Additional observations suggest that the iron chromo- 
gen did not have a respiratory signifloance. 

When the corpuscles were cytolysed in distilled 
water, an orange-ooloured suspension was obtained 
and this contained the iron compound. This was 
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non-dislysable and resembled the vanadium chramo- 
gen of other tunioates in its strongly reducing 


It would appear that in Pyura stolonfera an iron 
compound is present in high concentration in oertain 
blood corpuscles, and that it may be physiologically 
equivalent to the vanadium chromogen occurring in 
primitive tunicates. 

Additional work upon the species is proceeding, 
especially with reference to tunicin formation. In 
subsequent publications the synthesis of tunicin from 


the cyto contents of the morula-shaped cells 
will be described. 
R. ENDEAN 
of Zoology, 
University of Queensland. 
Feb. 25. 
1 Henze, k., Hoppe-Sapl. 4., TR, 404 (1011); 88, 340 (1918). 


* Webb, D. À., J. Bap. Bial., 16, 490 (1989). 
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Folin-Wu Prepared Blood-Group 
` Specific Substance A 


A smPLS method for the al nae of blood- 
group specific substance A from 00’8 neopeptone 
y means of the Folsn-Wu technique of preparing 
@ protein-free filtrate was recently reported!. Prelim- 
inary chemical, as well as mhibition of iscagglutina- 
tion, studies were made of products prepared from 
both hog pepsin and neopeptons’. 

A detailed study has been made’ of the products 
prepared from the above substances, with particular 
attention to the chamioal, electrophoretio and paper 
chromatographic properties. 

Total nitrogen (micro-Kjeldahl) and carbohydrate 
(orcmol method) for products p from both 
pepsin and adiba A great deal of agree- 
ment in the carbohydrate values—8:2 per oent for 
the former and 8-7 per oent for the latter. The total 

for pepsin (8:7 per oent) was much higher 
than in the ogse of neopeptone (4:8 per cent). 

The el oretio studies showed considerable 
variation in mobilities, and no more oould be 
draad eeni tink a easier Aci Ar oa 
existed. There was no indication of isoelectric points. 


upon the source material. The blood- 
I substance prepared from 
to have histidine instead of the hy 
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Purification of Secretin by Freezing Out 
of Impurines from Methanolic Solution 
at — 80 C. 


W38 recently described a method for the purification 
of georetin, based on the repeated iscelectria pre- 
cipitation of impurities from solutions of orude 
secretin in methanol!. The final, lyophilized product 
had an activity varying, in different preparations, 
from 600 to 900 cat units! per mgm. ash-free 
substance. 

We have found that a further twofold increase in 
activity may be achieved by dissolving the 


purifled 
substance to a 1 per cent solution in absolute methanol, ~ 


adjusting the pH to 7-0 and allowing to stand at 
— 80° O. for a couple of days. An aah-free fraction, 
comprising about nme-tenths of the protein matter 
originally present im solution, and inoluding about 
seven-tenths of the secretin activity, ia precipitated. 
After removal of this precipitate, the purrfled product 
is precipitated from the solution with several volumes 
of water-free ethyl ether. 

The product comprises about one-tenth of the 
protein matter originally in solution, and contains 
from two- to three-tenths of the secretin activity, ag 
well as practically all the ash. Ite activity 1s-about 
1,500 cat units per mgm. ash-free substance. 

In a few cases we have removed the ash by means 
of the ion-exchange resins ‘Dowex 50’ and ‘Dowex 2’ 
before dissolving the secretin in absolute methanol. 
In one case this led to a final product with the 
activity expected for an ash-free preparation, that 
is, 1,500 unite per . In the remaining cases, 
however, & songi darable loss in activity 
during treatment of the secretin with the resins. . 

J. E. JORPES 


V. MOTT 
Ch Department IT 
Karolinska Institutet, 
' Stockholm. 
Maroh 2. 
1 Jorpes, J. H., and Mutt, F., Blookem. J., EB, 328 (1952). 


A Micro Lipid Extractor 


E A g r a ne a a 

of bacteria, an & to mako 

ib the aeiae at aces Ge Eai 

the method of Reichert? on a micro soale, I have 

been pro to give o brief description of this 

apparatus by other research workers im this lab- 
oratory who have found it useful’. 

The method of Reichert consists in heating the 
material to be extracted with methanol, evaporating 
to dryness and extracting the lipid with dry ether 
in @ Soxhlet apparatus. The lower limit to the 
amount of material which can be handled by this 
method is set by the loases which the 
transfer to and from the extraction thimble. The 
amount which oonld be handled was reduced to 

a level determmed by the gravimetrio error by 
e aao “the ese far nae Both the 
preliminary treatment with methanol and the ether 
extraction were carried out m B 14 ‘Quiokfit’ tubes 
into which samples were initially weighed. The 

shows the method of ether extraction, the 
rate of flow of ether being regulated at about 2 ml. 
per minute. 

The determinations of total lipid oontenta of a 
large number of bacteria and bacterial fractione 
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have been found to be reproducible to within the 
limit of the gravimetrio error 


' Cambridge. March 2. 

1 Retobert, R., Helv. Chem. Aste, $7, OGL (10-4). 

t NWorthoote, D. H , and Horns, E. W. Bisshem. J., 58, 282 (1052). 
Peery, B. V., Btowbles. Diephye. Adta, 8, 400 (1082). 

*Mitobell, P., and Moyle, J., J. Gon. Miorobiel., §, 981 (1961); and 


Toxicity Studies on Silicone Rubber and — 
Other Substances 


Trsscae which are grown in a culture medium or 


ai must not be brought into contact, directly | 


r indirectly, with material which is toxic, and it is 
E SA O i coparstan 4h des can bo fie ae by 
dry heat. Vulcanized rubber tubing, lubricant 
greases, and -lined tubes which are at present 
used in this work have disadvantages. 

Vulcanized rubber tubing is toxic because of its 
content of sulphur and talo. It Snte ato trest- 
ment before use, does not wi the usual 
temperature of a dry heat oven, and must therefore 
be sterilised by some other means. Lubricant greases 
which might be used have too low a melting poi 
for sterilization èn siw on a ground-glass joint. 
Paraffin-lmed tubes are satisfactory for storing 
plasme but require constant recoatmg as they can 

be used ance. 

t was thought that by replacing the above with 
silicones compounds there would be a considerable 
reduction in the amount of routine laboratory work. 
These compounds are relatively inert, chemically and 
physically, and if, in addition, they could be proved 
to be non-toxic, this would ensure an advance in 
technique. Silicone rubber, obtamable in the form 
of tubing, is flexible and unaffected by repeated 
beking in a dry heat oven. Silicone greases remain 
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viscid over & wide range of temperature, including 
160° C. Silicone-lined tubes withstand dry heat and 
are relatively durable, not requiring to be recoated 
each time they are m use. 

The toxicity of these substances and of fluids 
stored in silicone-lmed tubes towards cells mam- 
tained én viio was tested. The cels used included 
flbroblasta derived from the heart, nerve oells from 
the spinal cord, epithelial cells from the intestine, 
and cells fram the spleen, all obtained from chick 
embryos. A total of seven hundred explanta, in- 
cluding control cultures, was studied by the hanging 
drop method. Control and experimental cultures 
ee ee eee ee eo 
contractility of muscular elementa, ical appear- 
ee ee E L 
These silioone compounds would appear, therefore, to 
be of value in tissue culture work. 

As these materials are available in different grades, 
the sources of the varieties used in the testa are given 
below. Silicone rubber: DSR 210 (Dunlop Rubber 
Co., Ltd.) or 181 (Midland Silicones, Ltd.) ; milicone 
greases: stopcock and high vacuum (Dow Corn- 
ing); milicone filmd: M 440 (Imperial Chemical 
Industries, Ltd.) for coating glase tubes to render 
them. water-repellant. testa on eleven 
other grades of silicone rubber with differing physical 
properties, such as elasticity, suggest that aome of 
these may also prove to be non-toxic. The reaction 
of the tissues of the mtact animal to some of them is 
now under investigation. 

-~ Jomn D. B. MaaDovearn 
of Anatomy, 
University College, 
Dundee. 
April 17. 


Use of Cyanol in the Stud 
vessels in Sheep 


As one to the problem of the nourishment 
of the growing wool fibre in its follicle, a detailed 
study of the distribution of blood-veasels in the skin 
of sheep and the blood supply to the wool follicle 
has been commenced in these laboratories. 

Because injection techniques are obviously unsuit- 
able for adult animals, a staining method was sought. 
Various stains for hæmoglobin have been used 
to visualize ‘blood-~veessels in histological sections (for 
example, that of Piokworth'), but these have usually 
iar long and laborious procedures. The simple 

id method of Dunn’, which stains hemo- 
nob tue, nuolei red and ocytoplaam pink, has not 
to my knowl been used previously for this - 
pos. A sligh m adited form Gk Donna mohod 

is being used, with good resulta, on thick sections, 
and it is thought that thia might be of interest to 
other histologists. Whole-mount ions have 
also been made by staining small pieces of skm in 
cyanol alone. 

Dunn recommends fixation in 4 per cent formal- 
dehyde solution buffered to pH 7-0. Although 
buffered fixative was not used here, the formalin was 
neutralized with sodium carbonate before the fhrative 
(formol saline) was prepared. It was found, however, 
that some specimens fired in formol-saline which had 
not been neutralized in this way stained satisfactorily. 
According to the usual practice in this laboratory, 
the material was not taken below 70 per oent aloohol, 
after faxtion in 5 per cent formol-saline. 


ate A i 
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set pli ae ay are E of tha 
plat ero tbe let) T 


Although Dunn states that the method is useful 
for wax sections, better staining was obtained with 
frozen sections, which show less shrinkage and are 
also quicker to pale Immediately after cutting 
at 100 microns on the freezsmg microtome, the 
sections are placed im 70 cent alcohol, then 
stained in oyanol for up to minutes and rinsed 
in 70 per cant aloohol (which removes cyanol from 
regions other than the red blood corpuscles). After 
this they are counter-stained with safranin for at 
least five minutes. The latter stain is differentiated 
im 70 per cent aloohol, and the sections are dehydrated 
in absolute alcohol, cleared in methyl benzoate and 
mounted in “Distrene’. 

These thick sections are exoellent for demon- 
strating the distribution of blood-veesela and the 
general structure and arrangement of wool follicles 


and their accessory structures in the akin. Although 
the oyanol only #h shows blood-veasels when they are 
fall of blood, this disadvantage is overcome because 


the safranin stains their walls, thus making them 
visible when 

Cellular detail af the vessel walls in the dermal 
connective tissue {the fibres of which are unstained) 
is very clear considering the thickness of the sections ; 
different kinds of veasela (for example, arteries and 
veins) oan be distinguished by the differences in 
structure of their walls. Cellular detail can also be 
geen in the glands; these finer details are, however, 
leas easily seen in the thicker follicles, which are, of 
oourse, stained more densely. 

Owin to their clarity, these preparations also show 
anin-containing ocelle. These pigment oells 
have been observed in the dermis of sheep akin and 
around blood-vessels as well as in the epidermis, 
around sebaceous glands, and in the outer root 
aheaths of follicles. 

My thanks are due to Mr. H. M. Appleyard and 
Mies M. E. A. Perkin for preparing the photo- 
muorograph. 


M. L. RYDER 
Biology Department, 
Wool Industries Research Association, 
Leeds. 
Feb. 28. 


1 Plokworth, F. An J. Anat, 0B, 62 (1084) 
*Dunn, R. O., Arab, Path, 41, 676 (1048). 
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Preparation of Dry Clay-Gels 
by Freeze-drying 
In a recent discussion on el dain relationships, 
it was reported that Prof. U. Hofmann had prepared 
dry oclay-gels by a freeze-drying technique. I have 
also made & number of samples of montmorillonite in 


20-80 gm. batches by a similar method. A 20 per- 


cent aqueous dispersion of the clay, after purifloation 
and saturation with the required. , wes frozen so 
as to form a layer about § mm. thick over the inner 
surface of a 2-litre bolt-head flask, which was then 
rapidly evacuated to a pressure of leas than 1 mm. 
mercury, the evaporated water being trapped by 
calcium chloride towers. The final product was a 
curved sheet of pith-like material of fibrous structure 
which tended to fracture normally to the surface and 


had properties similar to those of Prof. Hofmann’s 
product. The bulk density was 0-12 gm. per 0.0. as 
oom with a density of 0-82 for the original 


bentonite. Attempts to prepare similar 
gels of kaolin and a soil clay fraction failed amoe the 
products fell to a fme powder. 
itrogen areas of calcium, sodium and hydrogen 
montmorillonite obtained by the standard Brunaner— 
Emmett—Teller method were 70, 49 and 58 m.” per 
gm. respectively. The area of the caloium-seturated 
‘ olay was the same as that of the original powder. 
During the preliminary ing, which was carried 
out at 10-* mm. mercury for 100 hr., the gels becams 
considerably lighter in colour and gradually lost {heir 
structure, tending to fall to a fine powder. A similar 
loss of structure has been observed during long heet- 
ing at 110° 0. and after storage over phosphorus 
pentoxide. These observations that the clay 
crystals are held in a micelle by hydrogen bonding 
with water molecules. i 
Curves representing the swelling at different relative 
humidities were obtained by measuring the elongation 
of pellets of compressed clay exposed in desicoators. 
The curve for calcium montmorillonite has two 
plateaux, and indicates that swelling takes place in 
two clearly defined co ding to ae 
of the lattice from 9A. to 13 A. and from 12 A. 
15 A. ees ioe a ode 
morillonite each exhibit only one plateau, and swelling 
seems continuous at higher humidities. No swelling 
was observed with kaolin or soil alay fractions. 
These results in general are in t with those 
obtained by Hendricks, Nelson and Alexander’ using 
X-ray. analysis. 


Imperial College Field Station, 
Sitwood Park, 
Sunninghill, Berks. May 6. 


1 Weturs, 171, 062 (1963). 
"J. Amer, Chem. Seo., GR, 1457 (1040). 


F. CALL 


The Serpentine Minerals 

SrerreDaH! has shown that the serpentine minerals 
can be divided by the evidence of their X-ray powder 
patterns into two main ohrysotilio and anti- 
goritio. Five distinct varieties from each group which 
show varying degrees of fibrous or splintery texture 
have been examined in this department, using oscilla- 
tion photographs to determine in Sateen case whioh 
ea go ope fag im Aer mi 
The ohrysotilic specimens, including schweixzerite, 
marmolite and chrysotile asbestos itself, all have a 
repeat distance of 5-3 A. parallel to the fibre axis, 
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whereas in the antigoritio varieties, Including pioro- 
lite, picroamine and gntigorite (Hokitika), the repeat 
distance along the fibre axis was found to lie between 
9-2 and 9-3 A. Furtbermore, antigorite from 
Mikonnui, New Zealand, was described by Aruja 
aa having a fibrous texture parallel to the b- axis, 
ERE ge single orystals of this variety have 4 
100} cleavage in addition to tne axpected 

(001) cleavage 
basio structure of these minerals is assumed 
to be that of a magnesium analogue of kaolinite 
(having oell dimensions approximately a = 5:8 å., 
b= 92 A, oml4:6 A, B = 91°-98°), and the 
fibrous nature of chrysotile asbestos is attributed to 
cylindrical curvature of the sheet units about the a 
axis, in some cases forming hollow tubes’. The results 
here would suggeet that in the fibrous 
antigoritic varieties curvature has taken place about 

the 9-2-A. axis. 

It is also of interest that several workers have 
noted in fibre photogra of chrysotile very weak 
subsidiary layer lines w correspond to a repeat 
distanco of 9-2 A4, 

Suggestions have been made that platey antigorite 
differs from ohrysotile in oertain chemical features, 
for example, replacement apnea ocr et Me 
or & low me Al) : (8i, Al) ratio, which allow the 
tetrahedral and octahedral layers of a sheet to fit 
together without bending. In view of the structural 
distinction outlined above, it seems likely that, with a 
given chemical composition, two types of serpentine 
mineral may exist, one io and one anti- 
goritio, with [100] or [010] as fibre axis ; 
Whioh type occurs in a given instance may depend 
pote eaves Son eee 


crystal growth, for Se anisotropic pi pra 
orientation of parent material 


ee ee 
give a platey nan-filbrous varisty such as the one 
from Caracas, Venexsuela’. 

Finally, it is worth mentioning that the possibility 
of curvature about the b axis favours an explanation 
of the multiple a axis of antigorite (Mikdénnnui) along 
lines similar to those suggested by Onsager*. 

Farther investigation, X-ray and ochemioal 
problems is in 
m this . I am to Prof. W. A. 
Deer and to Dr. G. D. Nicholls for helpful advice 
and discussion, 

J. ZUBSMAN 


Manchester 18. Feb. 13. 
1 Belfriige, G. O., Amer. Min., S1, 408 (1096). 
* iroja, B, Ph.D. theme, Oambridge (1943). 
* Baias, T. F., Band, L. B., and Mink, J. FT., Solemes, 111, 512 (1950). 
‘Whittaker, H. J, W., dete Orp., 4, 187 (1051). 
‘Hem, H.H., Smith, B. J., and Dango, G., Amer. Min., 87, 66 (1952). 
t Onsager, L., Brit. J. App. Phys., 8, 277 (1952). 


Recombination without Sexual Reproduc- 
tion in Penicillium chrysogenum 

Tsa technique devised by Pontecorvo and Roper! 

is outside the sexual cycle in 


used for panicillm produstion. 
a tc wires clinic? oE back 4 
Q176 Wis., which has green conidia and no growth- 


vo.asea July 18, 1953 


factor requirements (‘prototroph’), strains with 
yellow or white conidia, with one or two different 
growth-faotor (‘auxotropha’), and with 
normal or dwarf’) growth were obtained by 
Various RE irradiation steps. The strains 
used were : 23y de-l, yellow conidia, requiring 
Tw deo-4, white conidia, 


ionine, normal 
growth; 7w 16, white oonidia, requiring adenine 
and ine, normal growth. 


karyons were synthesized by 
mixed inoculation of 22y dw-1 + Tw dw4, and of 
22y 13 + 7w 16. The heterokaryons were not as 
easily obtained in this species as in the two previously 
used, due mainly to its extremely slow growth and 


not stunted, growth habit. 


turning with age, & situation 
more like that of D Ra in Aspergillus 
nidulans! than that in Aspergulus niget. The 
overwhelming majority of the conidia fram the hetero- 
karyons gave origm to colonies of either one or the 
other component types. 

Plating on minimal medium of conidia from the 
heterokaryons at densities of 10*/dish gave from 0:38 
to 4 grean-spored colonies per 10° conidia. 
Furthermore, about 1 in 100 of the few heterokaryotic 
colonies anew from these platings gave & 
green sector. lation of the aesen aclanioa, wid-6f 
the green sectors from the heterokaryotic colonies, 
followed by purification by single conidrmm micro- 
manipulation, led to the establishment of heterozygous 
diploid strains. 

That these green-spored strains were actually 

was shown by: (1) their 
that is, green conidia, normal 
; (2) the fact that the 


ority 
the single conidia of heterokaryons which gave origin 
at sae a a a eavegia tr. 
) the diameter of their conidia, larger than the 
vid or the heterokaryons; (4) segregation and 
imation as presently described. 
After purification, by single conidium isolation, of 


diploid Zay ee ita. conidia were plated on fully 


dw- 
Ee medium. 1,010 colonies from this 


plating were isolated and classified as to oolour, 


morphology and requirements with the followmg 
results, 


| tee Beato none 


Total 


Ap slag of the 1,010 colanies showed sectors, 
some , Bome , and some non-sporulating 
Se wih prow Babi different from that of the mother 
colony. Isolation from 21 of these sectors, each from 
a different colony, and further tests gave: 14 white 


H 
ao 
wand 
© 
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and 6 yellow prototrophs, with normal morphology ; 
I yellow prototroph, dwarf; and 1 green, cystine- 
requiring, with normal morphology. Isolation of 
yellow and white sectors from the green adenine- 
requiring strain mentioned m the list above gave 
adenine-requiring strains, yellow and white respect- 
ively. Thus eleven new different phenotypes (out of 
& posible- minimum of twenty-one) have already 
been obtamed. 


A similar analysis of diploid a gave analogous 


results, 

This work, as it is, is sufficient to 
show that heterozygous diploid strains oan be syn- 
thesized in P. chrysogenum by means of Roper’s* 
technique, and that these diploids give origin to 
strains associating and recombining the properties of 
the starting strains. 

G. PowrHoorvo 
G. SERMONTI 
of Genetios, 
University of Glasgow ; 
and 


International Centre for Microbiological Chemistry, 
Istituto Superiore di Sanità, 
Roma. June 15. 
1 Pontecorvo, G., and Roper, J. A. J. Gen, Mrarodiol, 6, wil (1082). 


ae” and Roper, J. a, ‘Advances In Genetti’, §, 218 


KARE Nature, 170, 204 (1052). 
* Ponteoorrvo, G Roper, J. A., and Forbes, M, J. Gon. Mtorobiel., 


“Advances in Genetios’’, 5, 141 (1953). 
‘Roper, J. A., Brperientis, 8, 14 (1958). 


Nematacem, a Moss Family New to 
Australia 


Tas Nematacem embraces only two known 
namely, Bphemeropsts ty Goebel em. Fleischer, 
whioh is epiphyllous, ranging from Siam through the 
Indonesian Islands to New Guinea, and W. wentepohl- 
soides (Renner!) Sainsbury*—until now believed 
endemio in New Zealand, where it is scattered through 
both islands, Sree AE A Cer bet 
Leptospermum, Fucohna and Coprosma voce eae 
mosses ate’ small and inconspicuous, 
markable gametophyte consisting almost aatinely "of 
matted, freely branched protonemal filaments which 
creep over the substrate. Normal foliage ia repre- 
sented by a single series of three or four minute 
nerveleas leaves at the base of each female inflores- 
cence (or seta, which may be several millimetres 
long). The differences between these species are fally 
discussed by O. Renner! and G. O. K. Sainsbury*, 
and it seemed likely that one or other would event- 
es 

On December 13, 1952, while examining mosses 
in virgin beech forest along the Florentine Valley 
west of Mt. Field National Park, Tasmania, I col- 


intriguing moss. So, a e E a 
parisons ¢ Sainsbury (of Wairoa, 





» 1961, dre 
Tip heeeTipet: em evenness Cues) DAADE wn 


N.Z.) has kindly examined my Tasmanian oollection 
and proenounoes it identical m vegetative characters 
with the New Zealand M. trentepoAlicides ; he believes 
that an important extension in the known range of 
that ies has now been established. The di 

of itional Australian material on beech, and prob- 
ably otber rain forest trees or shrubs, is much to be 
desired. : 


z J. H. Wore 
National Herbarium, 
South Yarra, Victoria. . 
Feb. 2. 
t Renner, O., Ann. Jord. Bet. Buiteneerg, 44, 70 (1034). 
* Sfatoabory, G. O. K., Trans. Pros, Roy. Soc., N.S., 70, 203 (1061). 


Relation of Witchweed (Striga 
Fertility In Tropical Solis 


Mvua is written upon the subject of goil exhaustion. 
in Africa, and it seams to be generally accepted that 
the soils of the tropios require careful 
moluding t periods of reat, if fertility ia to be 
maintained. the great clay plains of the Sudan! 
in particular, it has been emphatioally stated that 
uncontrolled continuous cultivation of land around 
water points and villages is responsible for the poor 
Ss en ee ee 

the provision of new villages at new water points, 

tivation can. be rigidly controlled, oan solve 
nine problem. It cannot be doubted that soil erosion 
is responsible for reduction of yields in some cases. 
The question then arises, what 1s the reason for the 
very markedly poor yields of the grain and fodder 
crop, Sorghum vulgare, Pers., on the village cultive- 
tions, where soil erosion is not marked ? The answer 
in the northern and oentral Sudan seams to be the 
root parasite Siriga hermontheoa, Benth., which is 
prevalent in. more or leas degree wherever this crop 
ia grown, being indigenous as a parasite of the native 
greases. By suitable treatment with hormone weed- 
killers’ it has been shown that it is possible to kill 
much of the Striga and bring about very consider- 
able increases in yield on irrigated land. During the 
1952 season, an experiment was carried out on & 
iese of village land near Gedaref, in the eastern 
udan, which has been under cultivation for longer 
than can be remembered by the oldest mhabitants. 
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The result waa that sorghum on the untreated plota i 
yielded 427 Ib. of heads to the acre, whereas that on'`.« 
plots treated, against Striga yielded 1,188 lb. of” 
heads to the acre (P better than 5 per oent). Thia.. 
aes would be a fairly good yield for newly opened f 
It is interesting to note that one of the oritioiams - 
which has been levelled against the, practice of this 
treatment for Striga control is that it will make 
posible cultrvation without rotation on village lands. 
If, however, as here, the removal of Striga is capable 
of eg NES the yield on so-called. ‘worn-out’ lands to 
& meets ble with yields obtainable from 
land, the reply might be made by 
a or merely over- 
parasitized ? Only further experimentation will 


is only serious on worn-out soils, or whether, aa I 
suggest, poy oer is due to Striga, on these 
l 


of marginal rainfall, 
K. WusoNn Jonas 
Sudan Dept. of Agrioulture and Forests, 
Research Farm, 
Wad Medan. 
Feb. 15. 


1 Jefferson, J, H. ia eeepc rater gdh ont 


* Andrews and joultire and. Foren” Sudas. Government, 
rg RY om Rg Kap. Agrie. 


*Porteres, R., African Sows, R, 1 (1052). 





An Effect of Parasitism on Balanus 
balanus (L.) da Costa 

THs parasitism of barnacles of many species by 
various isopods, gregarines and Alas er often 
with the resultant castration of the host, is well 
known. Recent observations on Balanus balarnus 
collected in the Firth of Clyde, at a depth of about 
20 metres, have shown that parasitism may not 
result in complete castration, but only in non- 
liberation of the nauplii. 

This barnacle spawns during the spring : 
lection was made when the main spawning period 
was known to have ended, and several hundred 
individuals of all size-groups examined for the state 
of the ovaries. Only a single mdividusl was found 
with embryos, the remainder being either immature 
or spent. Further examination showed this individual 
to be heavily parasitized by a protozoan, and although 
not specifically identifled it seems probable that it 
was & gregarine, these being known to be of common 
occurrence in other Balanus species'. 

On teasing out into sea water, the liberated 
stage I nauplu appeared to be quite normal, swmmming 
vigorously. However, within a few minutes almost 
all the nauplii (stage I) had moulted to give normal 
stage IT nauplii. 

It would seam, therefore, that the presence of the 
parasite, while not effecting castration, had prevented | 
normal release of the nauplii, and that development 
of the latter had continued to some extent withm 
the mantle cavity, so that on release extremely rapid 
moulting to stage I took place. 

H. Banas 

The Marine Station, 


Henry, D. P., Arak. Protlatend., 00, 414 (1988). 
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THE PURPOSE OF A UNIVERSITY 


HE proceedings of the Congreas of Universities 

of the Commonwealth which was held in Cam- 
bridge last week were divided into a number of seasions 
on speaific topics. Nevertheless, permeating the 
whole, there was the thought of the purpose of 
university education: Bome recent pronouncements 
on this topic are thus of mmmediate interest. 

At the recent jubilee thanksgiving service of the 
University of Liverpool, the Archbishop of York, 
Dr. Cyril Garbett, urged that the noblest task of 
& university is to encourage in ita studenta the 
disinterested and relentless search for truth. First 
and foremost, he said, a university exists for know- 
ledge, and while earnestness in the s:aroh for truth is 
characteristic of what is best in the younger gener- 
ation, those responsible for the work of a university 
should manifest a fearleas and disinterested love of 
truth in all its departments. This is the most effective 
safeguard against the attack upon freedom. 

The existence of a sufficient number of men and 
women who have been taught from their student 
days to value truth and to question and to criticize 
unproved assertions is the best defence against this 
danger, aa has been shown in the United States 
when the academic freedom of the universities was 
threatened by security proceedings. That may well 
be the most important social function of the univer- 
srties at the present time, and it may have determined 
Dr. J. B. Oonant’s choice of the title ‘Education and 
Liberty” for his recent book on the role of the schools 
m @ modern democracy. Dr. Conant took as his text 
the words Thomas Jefferson wrote to Washington in 
1788: “Tt is an axiom in my mind that our liberty 
can never be safe bat in the hands of the people 
themselves, and that, too, of the people with a degree 
of mstroction”; and he discusses principally the 
changes in education at the school-level which are 
necessary in the United States to ensure the safety 
of freedom. Nevertheless, his theme is more related to 
that of the purpose of a university than would immedi- 
ately be apparent to those unfamiliar with the overlap 
of the American college system with secondary educa- 
tion and university education in Great Britain. 

Dr. Conant’s book is appropriately recalled here 
because, although he says little directly about the 
search for truth or the defence of freedom, he is 
concerned above all with making men and women 
competent to play their full part in the world to-day. 
This, said Dr. Garbett, is the second function of the 
university ; and here, too, in the development of per- 
sonality in ita studenta, in encouraging the exercise 
of responsibility and initiative, which, if a democracy 
ia to endure,’ must be possessed and used by the 
many and not by the few, the university exercises a 
social fimotion. Sir John Stopford, speaking later on 
the same day, emphasized the civic as well as the 
national and regional functions of the universities ; 
and in referring recently to the work of the University 
Appointments Board at Manchester, suggested that the 
actual placing of graduates might well be leas valuable 
than advisory work, ın which the Board helped them 
to choose the appropriate discipline. 


ee ue 

“That “point was elaborated further by Sir Hector 
Hethetington, vice-chancellor of the University of 
Glatgow, in his Hesex Hall Lecture, “The Social 
Function of the University”, recently published*. It 
was also put, bub somewhat differently, by Lord 
Beveridge in writing on the main purpose of university 
life, as learning to use freedom. The extent to which 
a university succeeds in this largely determines that 
to which its graduates will succeed in taking their 
proper place in industry and in the public services, 
as well as in scholarship and the learned professions, 
and in breaking down inhibitions against their 


; employment. 


. Sir Hector Hetherington lays his mam streæ on 


‘ednoation as the prime social function of a university. 


He too, that there is also the cammunica- 
tion of a culture and the discovery of new knowledge 
or research. Of the last, he observes that because 
real research or real scholarship is hard and punishing 
work, there is danger that the balance of interest of 
the ablest people may tilt too heavily in that direction. 


‘A university cannot be built if too many of its leading 


people come to regard teaching as second best. Also, 
the difference between research m the arts and in 
the sciences has been responsible for a change in the 
climate of opinion, and art disciplines, he thought, 
in changing their direction have moved onesidedly 
and. a little lost their way. Also, while research is a 
superb and fortifymg discipline, there is a tendency, 
he said, for it to be undertaken, both m the arte as 
well as in the sciences, before the student has obtamed 


the indispensable comprehensive grasp of the material 
conception of the 


-university’s function of education is not narrow. It 


embraces the content as well as the communication 
of knowledge, the ways and habit of winning know- 
ledge, and the judgments to_be made in ite asseasment 


‘and use. To this he devotes the major part of his 


lecture, and it will be noted that, by and large, he 
confirms here much of what was said by Sir Richard 
Southwell in his Trueman Wood Lecture before the 
Royal Society of Arta on May 18. i 
Southwell was dealing specifically with trainmg in 
science and technology, and insisted that the structure 
of technological education in any country is, and 
ahould be, conditioned by the structure of its industry, 
and that this in turn is conditioned by its history. 
For this reason he was averse to rapid change, quoting 
Bacon’s warning that ‘it were good . . . that men in 
their innovations would follow the example of Time 
itself’, Sir Richard was opposed both to the lengthen- 
ing of university courses and to the proposal to build 
a technologicel university on the lines- of the Delft 
or Zurich Technical Colleges or the “Maskachusetts 
Institute of Technology. He did nòt deny the need 
for training to a high level in the specialized tech- 
nologies of industry, but he insisted that the study 
of the application of science should take place where 
ita development occurs—the vicinity of works or of 
great research institutions ; See cannot be 
presented in pecan 
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Sir Richard was anxious to safeguard the under- 
graduate against demands which threaten his wider 
education, and he visualized the universities as con- 
cerned primarily with the science which is 
with the view of application, not directly with 
applications. At the undergraduate-level, the teach- 
ing should endeavour to instil a knowledge of the 
basic principles and the power to grasp essentials 
of a problem. At the postgradnuate-level, however, 
the university should not only continue to supervisé. 
research but should also provide.coyrees. in the newer 
and harder parta of applicable science, dnd -hefe he 
streesed the need for close contact and oo~ tion 
between the universities and the monotechnics and 


Sir Hector Hetherington reaches asimilar views from 
rather a different angle. He seeks first to find the 
criteria which should determine the contribution of 
the university to the making of a profeasional man. 
Professional competence, he points out, calls for more 
than can be provided by any university; equally, 
the highest level of professional service calls for more 
than technical skill. Accordingly, the university's 
first contribution is to teach the essional man 


. what he needs to know, and to teadh him systematic- 


ally, organically and thoroughly, so tint He is master 
of it, and can use it to guide his actjjms in ways yet 
unforeseen. 

As the basis of intelligent participation in the 
affairs of his society, however,.the professional mah 


“needs also to see his specialisms in their relationship 


to one another, as mutually sustaining elements in a 
living system, the place and claim of which in the 
larger context of human experience and reflexion 
he must to some extent understand. Thus, like Sjr 
Richard Southwell, Sir Hector clanns that the am 

of university teaching should be to provide for all 
kinds of students, not a professional training but an 
education for professional service, a discipline which 
fits a man not only to meet the technical demands of 
his vocation, but also to share the concerns of 4 
civilized society, to accept the enjoymente, the 
privileges and the responsibilities of the contmuing 
life of his community. 

To meet this demand for wisdom as well as power, 
Bir Hector suggests first that the universities and 
their teaching staffs should take quite seriously the 
precept that their business ia education and not 
traming. Accordingly, the universities should accept 
as falling within their province only those professions 
the basic disciplinary requirements of which are 
capable of being the instruments of a, genuinely 
educational process, of recognizable breadth and 
depth. They should admit all which meet this 
criterion, but no others. Like Sir Richard Southwell, 
he holds that if no more is wanted than techniques, 
ib is not a matter for the university, although if 
genuine and systematic learning is involved, the univer- 
sity ahould, in principle, be ready to be concerned. 

Sir Hector does not thmk that 
British universities have been at fault in this regard, 
nor does he think there is general disagreement with 
his second principle, that universities should accept 
only those students whose attainments give some 
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assurance of their ability to sustain the discipline of 
a university education. has arisen rather 
. over the application of this principle, and he poimted 


out that university requirements must be conceived 
not only in terms of what the universities think to 


be necessary, but also in terms of their effect upon. 


the general working of the schools. Further, the duty 
_.lies upon the university system as a whole of seeking 
to provide places for all who are fit and who desire to 
enter, though not necessarily the places which the 
candidates profess a desire to occupy : the universities 
must’ try to keep their services in some kind of 
balance ‘with effective demand. 

The third point made by Sir Hector relates to the 

formulation of university curricula. The primary 
requirement is that sovereign place at the university 
should be given to the educational rather than to the 
profeasional end. The professional mtention pre- 
soribes the disciplines through which the educational 
end is to be achieved; but achievement is only 
possible if the content of every element in the pro- 
gramme and the mode of ita presentation are weighed 
by an educational rather than by a profeamonal 
measure. Sir Hector recognizes that this calls for a 
liberalixing, anda lightening of specialist courses, at 
the very foment when the growing ccmplexity of 
professional éervices invites the further elaboration 
of specialist courses. None the leas, it is inescapable 
if we accept the proposition that the university’s 
primary objective is an educated man rather than an 
expert trained to the highest point of the moment’s 
need. 
_ Bir Hector painted to some of the implications for 
the social life of the university, particularly the 
design and building of its organio life go as to provide 
for more abundant contact between student and staff? 
in amall groupe and for the vital contact of minds ; 
and m the ordering of courses and the scrutiny of 
the educational value of subjects admitted to a 
university curriculum, so that the university might 
realize its creative power to the full. While he said 
little on the university’s function m the commnuni- 
. cation of culture, he said enough to bring to light the 
central issues as clearly as Sir Walter Moberly has 
done. A wniversity is above all dedicated to the 
pursuit of truth, and there is no other way to truth 
than by untrammelled thinking, by following the 
argument wherever it may lead and by meeting the 
critical encounter of judgments other than one’s own. 
Nor can an institution long endure if it has at its 
heart no more than a bundle of negations; and in his 
review of the social fonctions of the university, Sir 
Hector finds grounds for confidence for the fature of 
the university and the society in which it exista, 
precisely because the conditions attached to ite 
freedom of mquiry and teaching—responsibility and 
competence-—have such a posartive and constructive 
role in the society of to-day. Upon their exercise, as 
Dr. Garbett pointed out, the future of democracy 
largely depends; and Sir Hector concluded his 
lecture on a confident note that by patience and 
humility the wniversities would discharge their 
responsibility and provide society not merely with 
leadership but also with wisdom and vision. 
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THE ESSENTIAL OILS INDUSTRY 


The Essentlal-Olls 

By Dr. Ernest Guenther. Vol. 5; pp. xvu-+ 507 ; 
70s. net. Vol. 6; pp. xvi+ 481; 73s. 6d. net. 
(New York: D. Van Nostrand Co., Ino. ; London: 
Macmillan and Co., Ltd., 1952.) 
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the number of Dr. Ernest Guenther’s volumes to 
six, In this respect, as in ita total of well over 
a million words, the work now matohesa Gibbon’s 
“Decline and Fall”; and in well-ordered presentment 
of the fruita of enormous study, it is not unqualified 
to sustain the comparison. Fittingty, therefore, 
recalling Gibbon’s memorable introspection on the 
completion of his task, one may congratulate Dr. 
Guenther on the recovery of his freedom, sympathize 
with his sober melancholy in taking leave of an old 
and agreeable companion, and aasure him as to the 
establishment of his fame. 

Admittedly, the scientist’s achievement is less 
spectacularly single-handed than the historian’s. As 
noted in the reviews of the earlier volumes’ and 
exemplified in Dr. Leo Goldblatt’s monograph on the 
American turpentine industry in Vol. 6, Dr. Guenther 
has made way for LPEE EE ioular 
sections, constituting perhaps one-tenth of the whole. 
Nor can the scientiflo world be unmindful of a great 
debt to the firm of Fritzsche Brothers, without whose 
unstinted support the publication could evidently 
not have been a practical possibility. Yet Gibbon’s 
monomachy was & triumph exclusively of the library, 
while Dr. Guenther has refought his battles on the 
very ground, in the pleasant fields of Grasae and in 
regions much more remote: a valuable instanoe is 
his first-hand study, in Vol. 5, of the oamplex frao- 
tionation and grading of ylang-ylang ofl ae practised 
fae ie elisa nip ot a of Nossi Before relin 
quishing the ‘oomparison, let it be said that Dr. 
Guenther’s prose, while rightly refraining from the 
Roman majesty, is noticeably free from those 
infelicities to which the merely industrious compiler 
is so commonly prone. 

The two present volumes, continuing from Vols. 3 
and 4 their account of individual essential oils, deal 
chiefly with the produota of those plart families 
which, though low m the scale of quantitative output, 
from their special characters as 
Here, therefore, are most of the examples of the 
preparation of ooncretes and reaioids by non- 
distillation methods: processes as old as Homer, 
such as the extraction of rose oil into fatty pomades, 
or as recent aa the extraction with such newer solvants 
as butane, by which the hitherto unattainable oon- 
crete of lily of the valley is now bemg prepared. 

Though the pure chemistry of the constituenta of 
esential oils was formally dealt with in Vol. 2, Dr. 
Guenther bas profited by his ed eta ty of recording 
subsequent advances in this field. To quote only a few 
examples from the present volumes, the monograph 
op, Thuja plroaig;, discusses the naturally occurring 
oycloheptanone derivatives (tropolones) down to the 
synthesis of the three isomeric thujaplicins in 1951. 
The acoount of oil of hops includes a survey of recent 
investigations on the structure of a-caryophyllene 
and its identity with humulene. Among other oom- 
pounds for which these volumes record structural 
formule proposed, revised or confirmed since the 
publication of Vol. 2 are cedrene, lanceol, f-santalol, 
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singiberens, keasyl siedtiol: luparo! and the poly- 
adetylenic compounds of the ““natricaria-eater’’ type. 
Noteworthy also are the first records of the natural 
ooourrence of a sulphoxide (salphoraphens, in oil of 
racliah), the tricyclio terpene tricyclene in hemlock- 
spruce oil, and piperettine, a homologue of piperine, 
in oleoresin -of 

__Analytioal procedures desoribed in Vol 1 have also 

been amended where necessary in view of later work : 

for example, the thiosulphate factor in ascaridole 
’ determination. One might wish, perbaps, for fuller 
documentation of the statement that the halogen 
teat (for synthetio benzaldehyde as opposed to natural 
oil of bitter abmonds) has lost much of its importance 
owing to the production of the synthetic material in 
& higher state of purity. It ia not clear whether this 
opinion takes acoount of very delicate chlorme 
determinations by the method*, to whieh the 
book does not explicitly 

Consideration of the six vohnones as a whole may 
well prompt the reflexion that the essential oil in- 
dustry has been singularly blessed m ‘the production 
of such a book at such & juncture as the present. 
Even a few years ago, it would have been, impossible 
to molude much of the materiel descriptive of new 
and rationalized production techniques, which may 
be considered as prefiguring the industry’s future ; 
while in even a few years more, oblivion perhaps may 
begin to overtake much of ita historic and romantic 
past—the buccaneers and galleons, and such strange 
contrasts as that between the sandalwood of Mysore, 
owned and accounted for to the last stick by a 
Bolicitous , and the iba of Brazil, 
R out of Amazon a by native 

no man master. To students of 


eitha paat or futur, the book must be equally 


In view of the progreasive additions of new work, 
to which reference has already been made, a com- 
prehensive index is a neceesity for making the fullest 
use of the book. This is provided in the sixth volume, 
and extensive trials of ita adequacy indicate it as an 
ending which may be said to crown even & marimum 
opus. E. G. KmLErT 


ZO ADON, TO OSS 100 104, 906 (1949); 188, 753 (1950); 188, 
$06 (1961). 
* for example, Anat, 60, 20 (1085). 


SCIENTIFIC THOUGHT THROUGH 
THE MIDDLE AGES 


Augystine to Gallleo 

The History of Science A.D. 400-1650. By A. O. 
Crombie. Pp. xv+486-+ 12 plates. (London: Falcon 
Educational Books, 1952.) 42s. net. 


j have now to conmder more especially, a-long 
and barren period, which intervened -between 

the dcientific activity of ancient Greece, and that of 
modern. ; and which we msy therafore call 
the Stationary Period of Science. . ...’"~ The quota- 
tion from the ‘“Dunciad” which precedes the above 
Ka indicates the probable source of William 
hoe Th Judgment on the science of the Middle 
The ahnost universal self-complacency of the 
saves century was expreased with such linguistic 
facility as to create a mist between later scholars and 
medieval ideas, which despite the wind of criticiam 
of Duhem, Haskins and many others has been slow 
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to clear. Indeed, even in the recent literature of 
Great Britain it would not be difficult to find judg- 

menis differing little from that of Whewell. Dr. 
A. O. Orombie’s book is therefore doubly welcome ; 

for, providing as it does the first reasonably complete 
survey of the period within a moderate compass, it 
will be an invaluable work of reference for the 
medieval historian and a richly rewarding study for 
those men. of science for whom last year’s books are 
not out of date. 

The plan of the book is based on the sound assump- 
tion that to do Justice to the history of an epoch we 
must first make sure that we understand the nature ` 
of the questions to which answers were then being 
ee for only by so doing can we make sense of > 

the answers—or what the inquirers of far-off days 
thought were answers. To achieve this task, Dr. ° 
io reviews in turn the science of Western 
Christendom up to the renaissance of the twelfth 
century; the t reception of Grasco—Arabic 
science; and the flowering of scientific thought born 
of this fertilizing inftuence. Stepping back from the 
stream of history, he surveys the relations of science 
and ‘technics’ throughout the whole medieval period, 
and concludes his review of that period by a careful 
study of the gradual undermining of the Aristotelian 
suthoritarianiam (in this sense, as Whitehead re- 
minded us, Aristotle was not an Aristotelian) within 
the medieval period itself. The last_section of the 
book— ing to well over a hundre .pages— is 
devoted to the revolution in scientific thought during 
the sixteenth and seventeenth centuries. 

It is impossible within the compass of this notice 
to do justice to the wealth of evidence provided in 

rt of Dr. Crombie’s implicit claim that what- 
ever faults there may have been in medieval thought 
—and he does not deny that there were some-—it was 
certainly not ‘stationary’. The twenty pages devoted 
to bibliography include references to general works 
in the history of science, more detailed studies of 
special fields, and a representative selection from the 
periodical literature in English, French and German. 
These melade numerous modern texts of original 
medieval sources. The iconographical sources—so 
important in this period— are twelve 
plates and fifty text figures: irably 
selected, and many are from manuscript sources not 
readily accessible. Something, however, has gone 
wrong with the legend to Fig. 1 (p. 53), where the 
Latin would have shocked even the ‘Scholastici 
barbari', and the oosmology represented is ‘Aris- 
totle’s’ only im an Aristotelian sense. Nor, if the 
examples on p. 188 are a fair sample, is it at all 
clear what Dr. Orombie means by oe them. 
“excellent” : the heart is much too small placed 
(conventionally) on the left side of the body, while 
the representations of the gut and skeleton perhaps 
bear a alight resemblance to a frog’s but none at all 
to a man’s. In the admirably generous and discrete 
documentation (for a full a us of detailed 
references would be a burden to that ‘general reader’ 
whose perusal of the book is so much to be desired) 
I have found none but comparatively trivial mistakes ; 
but ‘Principia Mathematica’ (1687, not 1686) has 
an unfamiliar rmg im connexion with Newton. One 
concession to the ‘genera! reader’—the use of the 
term ‘doctor’ as a synonym for ‘medical man’-—ia, I 
suggest, one which, especially during the medieval 
period, might well have been eschewed. 

ae chemist (nor every mathematician) will 

flattered by Dr. Crombie’s assertion that ‘“‘chem- 
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, like physios, anally eet out on its course of 
reduced to a department” of mathematics” ; 
and at least one reader sees no reason to revise his 
opinion that, apart fram a few exceptional men like 
Petrus P us and Theodoric of Freiberg, the 
medieval thinkers entirely misconoerved, as had the 
Greeks before them, the true nature of 
The absence of detailed accounts of the disposal of 
apparsius and of the control of the sources of error 
‘Seems to mo sufficient proof that it was regarded 
. merely aa a means of verification, in striking contrast 
“to, gay, Newton's first’ letter on the “celebrated 
phaenémene of colours’. But if here and there Dr. 
Crombie’§ enthumaam may have outrun his dis- 
cretion, his book is one which will set a standard for 
& long time to come. Its publication has removed 
for ever any excuse there may have been for ignorance 
of medieval scientific thought. 
W. P. D. WIGETMAN 


GRASSLAND CULTIVATION IN 


BRITAIN 
The Grass Crop 
Ita Development, Use and Maintenance. By Dr. 
William Davigs. ( ioultural Series.) Pp. xiii+ 
318+9 plates. on: È. and F. N. Spon, Lid, 
1952.) 26g. rot. E 


development, use and maintenanoe of gress- 
land im Britain is a matter of vital national 
Importance—an importance which is becoming more 
apparent with each pronouncement concerning the 
national economic position. Faced with the imperative 
of increasing agricultural produotion, it is 
to the grassland that one must look in the main for 
greater supplies of meat, milk and dairy produce. 
What is more, grassland represents a vital factor in 
maintaining sou fertility as well as a means of actually 
building up fertility, thereby raising the level of corn 
and root-crop production whioh is so essential to 
survival 


The potential of production from grassland rightly 
cultivated is immense, and the picture is most ably 
portrayed by Dr. William Davies in his new book, 
"The Grases ”, for he himself has bean concerned 
with this crop in the sphere of research as well 
as advisory work among farmers for more than thirty 
years. Allied to his own work on the subject, Dr. 
Davies, as director of the Graasland Research Station, 
is in cloge contact with all the problems of the subject 
and has widened his canvas first-hand study in 
many countries abroad. As a result he has been able 
to present not only a skilful, scholarly treatise of the 
subject but also one which will have lasting value to 
farmers and students alike. 

In the early chapters, the historical and ecological 
aspecta of grasaland are presented, and Dr. Devies 
has been successful in weaving into this section muoh 
of the philosophy of modern grassland farming. As 
he go rightly points out, grassland agronomy must 
have an ecological approach but one not oo to 
plant ecology, for due heed must be given to both 
the animal consuming the herbage and the soils 
producing it. There is, too, the sean recap factor 
of clonate which determines the of the crop 
gi well oo tie aean Galion (babel be aed by the 
farmer, Thus, the approach to the subject has very 
ee ee cae On ees ere 
anime 
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Advocacy of the ly s Aian of farming i is ahai 
and well reasoned, the target, is set at. twelve 
million sores while ee re eee the 
present soreage of fleld-cropg in Britain: The achieve- 
ment of this godl would_enable the aheep population 
to be dotibled and the.ocattle population moreased by 
mate than-s third above the 1951 level. But what is 
more, the attainment of such standards would act as 
a stimulant to the whole of the agricultural industry. 
One has only to travel through those counties where 
the ley is as the pivot of the rotation: to 
realize the utary effect upon orop production as a 
whole of the securing of first-class leys. 

To aoospt the principles of ley farming is one. thing 
—to put them into operation is vastly more difficult. 
So Dr. Davies gives skilled attention to the vital 
problems of choice of seeds mixture, the establish- 


- ment of the ley and the influence of the grazing 


animal on the productivity of the ley as such. A 
chapter is devoted to a detailed description of the 
charasteristics and agricultural value of the diffarent 
species and strains of grasses and olovers, and there 
are chapters on lucerne and the controversial subject 
of herbs. Seed production, whioh offers not only a 
useful additional source of inoome for many British 
farmers but is-alao of vital economic consequence 
traditionally, rightly merits a special chapter. Par- 
ticularly valuable are the chapters dealing with’ 
permanent grassland and the development of the 
and hill lands of the country, for it is here 
that the untapped potential lies and where oriticiam , 
oan go rightly be * directed at the conditions found 
to-day. 
The book is completed with an excellent detailed 
bibliography, covering all of the subject, and 
also a useful index. It is to be hoped it will have the 
wide reading public it so riohly merits, for apart from 
the farmers and studentas for whom it is specifically 
written, all with an interest in British farmlands, be 
they geographers, historians or pps dhe of the 
countryside, will find fascinating really worth- 
while reading in ite pages. H. Jan Moons 


ORGANIC CHEMISTRY FOR 


THE HONOURS STUDENT 


Organic Chemistry 

By Prof. E. E. Turner and Dr. Margaret M. Harris. 

Pp. xi+ 904. (London, New York and Toronto: 
, Green and Oo., Ltd., 1952.) 50s. net. 


writing of a aingle-volume treatise on organic 
ohemistry inevitably calls for compromise among 
the rival claims on space arising from a multitude of 
interests. A purely objective approach is difficult or 
impossible to maintain, and text-books tend to differ 
as muoh,m range and as in arrangement 
and A peer ates pence emaioy they 
do not.-gonoeal‘ their particular interests, but rather 
give them pfommenoe in an broad setting. 
emphasis is? on stereochemistry, and with this 
deservedly: major theme there is interwoven 4 
systematic survey of organic compounds, lavishly 
illustrated by structural formule and enlivened by 
frequent discussion of reaction mechanisms. 
To acoommodate the beginner, the first chapter 
provides & general introduction and seta forth essential 
features of electrochemical theory. Thereafter the 


general 
lines, but without neglect of the origin and evolution. 
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of modern oonoepts. Natural products are given 
representative treatment in separate chapters deali 
with carbohydrates, terpenes, steroids, vitamins an 
alkaloids, while topics such as carotenoids, tropolones, 
penicillins, anthocyanins and pyrrole pigments are 
introduced as sub-sections in the general text. 


Throughout, the aim is to ip the reader for 
specialist reęding and to guide him towards the 
fringes of current 

l The book provides an excellant rafreaher course : 


it will also be widely consulted for its stereochemistry. 
Although the authors disclaim the imtention of 
writing an exammation text-book, the honours 
student can scarcely fail to find it a profitable study. 
Yet it requires critical reading, for on occasion the 
authors reach or imply conclusions which are not 
strictly warranted by the fasta presented. For 
example, the conclusion that certain optically active 
aloohols which have the same rotational sign have 
also the same configuration doeg not follow from the 
context on p. 687; nor is it there explained what 
meaning is to be attached to “Fame oo tion” 

as applied to bensyimethylearbinol and ethyl 
B-hydroxy-f-phenyl-propionate. None the less, the 
book is written well and in a manner which 
captures and sustains interest. Despite its size—it is 
somewhat unwieldy—-and the complexity of the 
formuls, it is remarkably free from errors of printing. 
But one cannot commend the practicoe—here incon- 
mstently applied—of denoting a ring-member by 4 
symbol placed beside the ring-outline as if it were a 
substituent. In the alioyolio series this is an unsightly 
and unnecessary elaboration; in the heterocyclic 
Beries, where a valency count: may not remove the 
ambiguity, it is a real and avoidable source of 
misunderstanding. ` J. D. Lovuron 


STRUCTURE-ACTIVITY 


CORRELATION IN THE MAKING 


First Symposium on Chemical-Blological Cor- 
relation, May 26-27, 1950 

Sponsored by the Chemical-Biological Coordination 

Center of the National Research Counsil. Pp. v+ 4165. 

(W D.O.: National Academy of Sciances/ 

National Research Council, 1951.) 4 dollars. 


INCE Cram-Brown and Fraser m 1869 ventured 
to present the relationship between the chemical 
constitution of @ drug (C) and its logical 
activity (p) in the form of & psendo-mathematical 
equation ọpọ = f(O), numerous attempts have been 
made to verify this relatively ample eaexpreasion. 
That these efforta to find a rational bame for drug 
action have not resulted in overwhelming success is 
due to various reasons: for example, the meaning of 
C, the chemical constitution, has often been 
with superficiality as the two-dimensiafal aaa es 
used in chemists’ notebooks and not, ds ans 
collection of all the finer points off phys pes 
chemical Pepe the oompotinds er oon- 
sideration; di in the mechgniany, ai action 
between drags achieving the same phdté have 
been frequently ignored, and the existenoe of receptor 
molecules, like the drugs, speoiflorty of 
structure and reactivity, has rarely been taken mto 
account; differences in the degree of soouracy 
"the measurements of biological effecte and 
certain physical-chemical characteristics have been 
overlooked in many oases. 
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Iti Reais therefore not surprising that, during the past 
thirty years or so, most of the major advances in the 
fleld of biologically active substances have bean made 
by trial and error and by fortuitous discoveries. 
Yet, here and there, groups of therapeutios were 
found which were more amenable to a rational 
treatment, and the emergence of the theory of 
to the slowly moving searches. But there stil 
remains the necessity for more and more data of 
biochemical, physicoochamical and biological observa- 
tions, the last-named as quantitative m naturo a 
possible. 

To provide such data the United States National 
Research Council founded in 1946 the COhemical- 
Biological Coordination Center. With lively optimiem, 
so characteristic of many American undertakings, 
this body has developed procedures for the collection 
of data sheets, the preparation of card files and the 
use of chemical and biological codes. From time to 
time, aocumulated results are published in the form 
of booklets. True, the chemical data are sometimes 
soanty and physioal-electronio properties more than 
often . The biological resulta suffer from the 
fact that they belong to the plus-minus variety ; but 
matters have progreased sufficiently to warrant, in 


May 1950, the arrangement of the first posrum 
on simply, perhaps over-aimply, expressed ‘ ical- 
Biological Correlation”. The lectures ‘and discussions 


were published during 1951, unpretentiously in 
varitype print, giving to everyone mterested m the 
subject the chance to see for themselves how matters 
stand. There are a number of most stimulating 
contributions, such as that by Schubert on the effect 
of drugs on physiologically active thiol systems, and 
by Friedman on the inftuence of isoaterio replace- 
ments upon biological activity. Others, experts in 
various special fields, like Doak and Eagle on 
arsenosobenzenes, Norman and Weintraub on plant 
growth-regulators, Lands on sympathomimetios, and 
Horsfall & al. on fungicides, have chosen a defined 
group of closely related substances to prove their 
case. Two lectures on antihistamines and anti- 
thyroids were used to demonstrate the procedures 
and the systems introduced by the Oenter and 
separately explained by ite director, Dr. Kirner, and 
Drs. Beard and Geer. Two panels were discussing 
antimalarials and antonetabolites, carci is and 


canoer thera . With regard to the first, one could 
quote F. L. s statement on the oocasion of his 
Tilden Lecture, “A Chemotherapeutic Searoh in 
Retrospect” : . the use of the ‘working h 


ypo- 
thesis’ concept based on observation and the intelli- 
t develo t of leads . . . must constitute the 
oundation for speculative research in this fleld for a 
long time to oome”. As to the wide and complex 
subject of antimetabolites, carcinogens and carcino- 
lytic substances, the antimetabolites seem to 
obey oertain rules; The rationalization of conditions 
of cytotoxic compounds is more than ever waiting 
for the disoovery of their true mechaniam of action. 
But this problem, although a very thorny one, and 
those problems connected with drugs’ where the mode 
of action has been more fully elucidated, may yield 
sooner than expected at present if the attempts at 
producing and then collecting all pertinent data are 
vigorously continued; for, as Hales said at the 
beginning of the eighteenth century, “hardly do we 
guess aright at the things that are upon earth, and 
a aah al : 
. BERGEL 
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Race Crossing In Man 
The Analysis of Metrical Characters. By J.O. Trevor. 
Pp. iv+45. (Kugenics Laboratory Mamoirs, 36. 
Galton LEaboratory, University College, London.) 
(Cambridge University Prees, 1953.) 12s. 6d. net. 
CAL anthropology has bean largely oon- 
cerned with metrical characters such as stature, 
craniometric characters and the like. The published 
material on human race crosses has now bean sifted 
and exhaustively and critically summarixed in this 
monograph, which deals with bybrid American 
Negroes, Jamaican ‘Browns’, half-blood Sioux, 
Ojibwa-Whites, Yucatecans, the Rehoboth Bastaards, 
Kisar Mestizos, the Norfolk Islanders and Anglo- 
Indians. The data turn out to be ed wary | 
incomplete. In many cases the racial groupe 
have contributed to a hybrid population are more or 
leas conjectural. The hybrid groupe have thus to be 
compared with pops ulations which may not represent 
‘the ancestors o crosses at all socurately; thm 
is particularly likely where the component 
may havo been a small number of individuals. In 
any event, the ratio in which and non- 
Europeans have contributed to a mixed population 
ig usually quite unknown. Some of the measurements 
on living people with which this monograph deals are 
notoriously insaocurate, and different investigators 
msy report different values for supposedly the same 
mmosasurement ; in many oases, the parental groups 
and the mi ion have not been 
by the same worker, at least not on an adequate scade. 
Despite all these limitations, two facta seam to 
emerge as a general rule. Where two parent popula- 
tions differ significantly for a given measurement, 
the mired population tends to occupy a position 
more or less imtermediate between the parental 
groups. Secondly, for any given character the 
variability of the hybrid population does not seam 
to differ strikingly from the variability of the ‘pure’ 
reces which have contributed to the cross; if there 
is any differance at all, it ia certainly not large. It 
thus rather looks as if, for the series of metrical 
characters considered, the parental ‘races’ have not 
been appreciably more homogeneous than the mixed 
populations derived from them. H. Gutnhepmare 


Rocks for Chemists 
An Introduction to Petrology for Chemists and 
Students of Chemistry. By Prof. S. James Shand. 
Pp. xii+146+ 82 (London: Thomas Murby 
and Oo., 1952.) 2le. net. 
8 book may be briefty described as an intro- 
duction to the study of rooks, their mineralogical 
and chemical composition, and physico-chemical 


relati The author wishes to convinoe chemista 
that the problems of rock and mineral genesis offer 
a rich fleld for research. 


A short historical introduction is followed by 
chapters dealing with rocks in the fleld, rock-forming 
minerals, the nature of lavas, and the classifloation 
of eruptive rooks. The madequacies of non-chemical 
classifications and the chemical approach by grouping 
rooks as oversaturated, saturated, 
peralumimous, subaluminous and per- 
alkaline are discussed, the limitations of entirely 
chemical methods of classification being duly stressed. 


t ohapters deal with plagioclase rocks, - 
dioritic rocks, granitic rocks, syenitic rooks, feld- | 


spathoidal rocks and heavy orystal acoumulates, the 
treatment being adequately informative with a 
definite physico-chemioal bias. When appropriate, 
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diagrams are used for illustrating the text. 
erate rooks are allotted only one short 
chapter, and the final two obani deal with meta- 
morphic rooks, 

‘Multum in parvo’ ee tory sense, 
the book provides a very readable and interesting 
summary of knowledge and ideas. A section on 
suggestions for reading ia included. The -two 
excellent plates, illustrating rocks in the field in hand 
specimens wid under the microecope. are well chosen . 
to stimulate interest. OC. O. Harvey 


On the Metamathematics of Algebra 

By Prof. Abraham Robinson. (Studies in Logic and 
the Foundations of Mathematios.) Pp. ix+ 198. 
(Amsterdam : North-Holland Publishing Co., 1951.) 
18 f. 


HE claim of Couturat, that mathematical logic 

would help mathematical research, was ridiculed 
by Poincaré in 1908, who said that logio, so far from 
lending mathematics wings, had only Rabies it 
with fetters. Sinoe that time consi 
has been made, Bee loge cal cee 
and Prof. A. Robinson now claims to have made a 

ive contribution to the latter subject by the 
methods of the former. The abstract algebra of 
flelds, rings and similar structure seams more suitable 
for such treatment than any other branch of mathe- 
matios. Two main lines of attack are suggested. 
Instead of proving individual mathematical theorams, 
we may be able to show that any theorem of s certain 
class which is true for one type of mathematical 
structure is also true for another type. Prof. Robinson 
claims to have discovered three outstanding resulta 
by this method. Alternatively we may be able to 
develop a theory common to all structures based upon 
any one of oertain systems of axioms, and some 
progress im this direction is also claimed. 

Prof. Robinson's synthesis of algebra and ‘‘meta- 
mathematios’’ appears to be a new type of deductive 
technique which is capable of considerable extension 
to a variely of applications, 


Introductlon to Modern Prime Number n 
By Dr, T. Estermann. (Cambridge Tracts in Mat 
matics and Mathematical Physics, No. 41.) Pp. 
ix+ 75. (Cambridge: At the University Press, 1952.) 
12s. 6d. net. 

HE object of this tract is to enable mathe- 

maticians who are not specialists in the theory 
of numbers to learn some of its non-elementary 
resulta and methods without too great an effort. It 
assumes no previous knowledge of the subject beyond 
what is given in Hardy and Wright's “An Intro- 
duction to the Theory of Numbers”. The tract 
consists of three The first deals with 
Riemann’s zeta fonction and a refinement of the 
asymptotic formula for the number of primes not 


many 
characters. The third chapter deals with the repre- 
sentation’ pf Anodd number as a sum of three primes, 
using the methods of Hardy and Littlewood, and an 
extension of them by Vinogradoff. The tract oon- 
cludes with a list of nimety-six theorems and formule 
for reference, and with & very short index. The 
suthor seams to have done his best to simplify a 
ee e E E O 
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AIR MOTION IN THE UPPER ATMOSPHERE 


By Dr. R. S. SCORER 
imperi! College of Sclence and Technology, London 


N February 6, 1953, a mpetmg, arranged by the 
Physical Society, was held in the t of 
Meteorology, Imperial College of Scianoe and Teoh- 
nology, London, under the AEA rDAARND of Mr. J. A. 
Ratoliffe, to discuss the physios of the upper atmo- 
sphere. The present article describes, from the 
metecrologist’s point of view, the major problem 
reised at the meeting. 
Before any attempt was made to theorize about 
the motion of the air at great heights, it was 
necessary to sample its phyaical condition. Though 
it was possible to explain the pro tion of the 
Krakatoa air-wave on the assumption that above the 
troposphere lay a stratosphere af uniform temperature 
up to infinity, the reflexion of explosion waves from 
& height of about 80 km. elearly indicated the 
existence of a layer in which the temperature 
Increased . This layer is now known to be 
kept at ita high tamperature—in places warmer than 
the air at the ground—by the absorption of a large 
part of the ultra-violet radiation from the sun by 
oxone, which is itself produced by this radiation. 
The ozone dissociates only slowly and can therefore 
be used as an indicator of the motion of the air at 
those heights. For example, if a-column of air at the 
ozone levels is elongated vertically the absorption of 
the ultra-violet is moreased: this happens over 
axtra-tropical depressions. Again, the accumulation 
of ozone over the winter pole, where it ia certainly 
not produced, shows that there is a istent motion 
towards that region at the ozone . Measure- 
ments of absorption by ozone ure fairly simple to 
make, and by comparing the intensity of absorption 
with the intensity of a nearby wave-length that is 
not absorbed by ozone when light from the zenith is 
observed at a large number of times around sunset, 
a knowledge of the levela from which the scattered 
light originates may enable an estimate of the 
vertical distribution of ozone to be made as 4 
` The temperature in the ozone layers isa maximum 
at about 50 km., and above this level it decreases 
vary much as it does in the troposphere, and 4 
minimum of is reached in the region of 
80 km. It has been poasible* to obtain reflexions of 
radio waves from the #-layer, not far above this 
level, which show that the reflecting layer is not 
uniform. The non-uniformities are found to move 
agreed with velocities of the order of 5-50 
rm./aec. Similar movements, often with much 
Ocities, in one case as large as 1,000 m./sec., have 
‘ices observed in the non-uniformities of the F-layer ; ; 
but at those levels (around 200 km.) the motion is 
dominated by electromagnetic and viscous foroes and 
little guidance can bé obtamed from ordinary 
dynamical meteorology about the causes of such 
movements. At levels below 120 km., however, those 
forces are not predominant in producing the motion 
of the air, which therefore moves under much the 
same influences as the air with whieh meteorologists 
ordinarily deal—below 30 km. It is of interest to 
discuss what meteorologists can say about the motion 


of the air in and below the H-layer. Since this layer . 


lies just above the ozone layer, we must first discuss 
the condition of that layer. 


Dynamical Influence of the Upper Atmosphere 


Some deductions can be made fram observations 
made at the und. ‘The semidiurnal Teasure 


suggested by 

explanation. If the driving force is gravitational, 
the resonance must be so selective that the lunar 
tide is not aimilarly amplified. Two difficulties arise: 
first, resonance seems to be an incredible fluke; and 
second, meteorologists are unable to accept that the 
resonance if 80 Holmberg* has explained 
how the fluke could have came about. He reminds 
readers that the preasure surge in the air actually 
drives the earth round and so overcomes tion 
in the ocean tides and other retarding foroes. 

during its evolution to its present state, the rotation 
was reduced to the speed at which resonance occurred, 
further slowing down was prevented by this moch- 
anism. The resonance is therefore to be expected 
and is no more improbable than the monthly rotation 
of the moon on its own axis, for example. 

The second objection is based on the knowledge 
that the Krakatoa air-wave was greatly distorted by 
the wind systems in one passage around the earth. 
The damping is therefore very large for this cause, 
and the resonance is unlikely to be selective enough 
to exclude amplification of a larger lunar tide. But 
we may follow Kelvin and that most of the 
energy 18 derived, not from tidal forces but from the 
temperature oscillations, in which the semi-drurnal 
component is large. The diurnal variation in amount 
of cloud and rainfall accentuates the Peg eae 
variations, and in many parts of the world id & 
nocturnal ae well as an afternoon maximum. 

The 12-hr. resonant period is not the only possible 
one, and the 104-hr. period, if it occurred, would be 
of much larger amplitude in the relative 
to ita amplitude in the ozonosphere than the 12-hr. 
one. Rince the energy ia mostly put in in the tropo- 
sphere, why did not the earth cease to slow down 
when its rotation period was reduced to 21 hr.? 
Perhaps it was never as amall; or if it was, it was 
st a time when the temperature of the troposphere 
ste much n But among other explanations is 

ty that most of the energy is put in in 
re fossa fie where the diurnal tem 
variations must therefore be large. ‘he pomt here 
is that the upper half of the oxonosphere probably 
behaves in many ways like the troposphere, and this 
argument reinforces belief that it does. 

Further support is gained from the study of 
mother-of-pearl clouds. These are thought to form 
in the lower part of the ozonosphere in the crests of 
waves produced by the flow of a strong wind-current 
over a mountain range. In order that such wave 
motion should occur, the condition of the air at 
higher levels must be suitable, and one possibility is 
that the half of the oxonosphere is in neutral 
static ei e that is to say, it is ee! 
stirred by convection currentsa—as is the 

Ordimary meteorological observations in 
influence of the ozonosaphere seal E 
except in & rather indirect way. For example, Palmer* 

that during a solar flare considerable ultra- 
violet radiation penetrates the oxonosphere and 
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warms the lower stratosphere, with important pon- 
sequences to the weather. No direct dynamical 
influence on weather ane other than the two just 
mentioned has been inferred 


Dynamical Properties of the Upper Ozonosphere 


If the motion in the tro ere were the same as 
the mean motion, it would be unstable. The nature 
of the instability, which can be studied theoretically, 
and which we will refer to here as the ‘cyclone type’, 
ives & clue to the mechanisms operating in the 
isturbances which are the departures of the actual 
motion from the mean motion, and there ia reason 
for believing that these operate in a similar manner in 
the upper ozonosphere. But the resulta would. be 
somewhat different. In the first place, there is no 
rigid boundary, and this would make it less likely 
that surfaces of discontinuity of temperature 
and velocity, known as ‘fronte’ in the troposphere, 
would be generated. Another effect due to the 
earth’s surface is that the diurnal variations of tem- 
perature occur mainly over the land, which forms 
only a small part of it. Heat is communicated to 
the air by oonvection currents from the surface. 
This convection goes on day and night over the 
oceans, while in the ogonosphere the heat is absorbed 


over a great depth of air—effectively perhaps 20 km. 
—and is all in during the hours of sunshine. 
It is to be therefore, that the convection 
currents, which shall for convenience be oalled the 


‘cumulus type’, would be on a much larger scale, 
emai A ‘the largest being indistinguishable 

the cyclones and ent eyolones generated by the 
other mechanisms, while diurnal variations (in which 
are Included the semi-diurnal) would be much more 
in evidence. 

A static picture of the state of the atmosphere at 
these levels has been usually presented. In the tropo- 
sphere and lower stratosphere, we know that the 
oe are vary great and that at any one moment 

ture is very different from ita average 
ae: ere is & continual exchange of air between 
the ere and the stratosphere by means of 
the disturbances of the cyclone and anticyalone type, 
although ordinary convection is restricted to the 
troposphere. Any vertical temperature gradients in 
the oxonosphere that may be measured cannot be 


vigorous exchange ‘of air, of a type that is hybrid 
between the oumulus and the cyclone, 
between. the ozonosphere and the levels of the K-layer 
by means of convection currents, and theese would 
presumably produce variations in the ioniration 
concentration in the H-layer. 

Motecrologists cannot at present be expected to 
develop the mathematics of these convection currents, 
for the theory of the disturbances we can readily 
observe in the troposphere is very rudimentary and 
observations are completely ing in the ozono- 
sphere, It is here that the observations on the size, 
diurnal variation and movements of the irregularities 
of ionization oan help, for if they are due to these 
motions & scale can be set for them and we can begin 
to theorize. 


Interpretation of Observations 


Now that a fairly long series of observations on 
the movement of the irregularities is being accumu- 
lated, it is worth while to do more than 
about the meaning of these movements. At first 
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they were interpreted as winds, that is, bulk movo- 
ments of the air as ẹ whole. The daily variations 
first found at Cambridge have not been exactly 
repeated either at Washington or at Cambridge in 
another season, and obviously more observations are 
required before we can decide whether the sup- 

position that the movements are winds is reasonable. 
We know that the diurnal influences are very strong ; 
but a regular daily cycle of wind reversal is not what 
meteorologists would expect on the bams of observa- 
tion of the air lower down, exoept that the semi- 
diurnal oscillation would be large at these levels ; 

but that would not interfere with the convection and 
other circulations. This does not mean that the 
movements are not winds, but that we cannot easily 
be satisfied that they are; no meteorologist would 
be dogmatio at present. 

The possibility that they represent some kind of 
inertial gravity wave motion transmitted through 
the arr must be ruled out until an energy source for 
the wave motion has at least been suggested. Because 
of the enormous variety in wave-lengths and velocities 
that could be tranamitted by the aur, it is poasible to 
‘explain’ abmost motion in terms of waves 80 
long as the wind velocity is not known, because the 
wave velocities depend so much on the wind structure. 

If the movements are not of air but of ionization 
density, @ cause for the non-uniformity may never- 
theleas be sought in the inhomogeneity of the air. 
The atmosphere is certainly well stirred up to 100 km. 
and probably higher by ordinary meteorological 
mechaniams ; but since convection is the mechaniam 
for the stirring, the inhomogeneities are on the soale 
of the convection. The mhomogeneities are mainly 
of ozone, water vapour and tem (that is, 
density); whether these can produce variations of 
ionization of the observed kind is not for the meteor- 
ologist to say. When the irregularities have beon 
created by air movements, they may yet follow a 
path dictated primarily by electromagnetic forces. 

At much greater heights, in the F-layer, irregu- 
larities also appear and are similar in many ways ; 
but the medium, being eo rere and so highly ionized, 
does not behave like the fluid with which meteor- 
ologista ordinarily deal. 

Conclusion 

Observations, direct and indirect, indicate a mean 
profile of temperature with a maximum around 
50 km. and a minimum around 80 km. In many 
respects the ical properties of the layer 
between are likely to be similar to those of tho 
troposphere ; but there are significant differences, the 
chief of which are the dominance of diurnal variations 
and the greater size of the convection elements. The 
actual temperature at any place and time probably 
differs greatly from the average, and it is the varia- 
tions which are aspociated with the important 
dynamical processes. 

At present, the only frequent observations being 
collected are the movementa of the irregularities in 
the H-layer; and meteorologists hope that there is 
& connexion between them and air movements, 
however indirect, so that they will throw some light 
on. the scale of the motion. 
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A NEW AGRICULTURAL RESEARCH 
INSTITUTE 


GLASSHOUSE CROPS, MUSHROOMS AND 
OUTDOOR FLOWERS AND SHRUBS 


By Dr E. E. CHEESMAN 
Agricultural Research Council 


N the advice of the Agricultural Research 

Council, the Minister of Agriculture is foundmg 
an independent tural Research Institute to 
promote research on the cultivation of glasshouse 
crops and mushrooms and of bulbe, flowers and shrubs 
grown commernaially in the open. The announcement 
marks another in the evolution of the Agri- 
cultural Researah ice, and there is m j 
history behind it (see also Nature of July 18, p. 89). 

Forty years ago & group of nursery growers in the 
Lea Valley north of London were alarmed by the 
loasea caused by pests and diseases on glasshouse 
crops and realized the need for research to be directed 
upon means of control. They formed the Nursery 
and Market Garden Industries’ Development Society, 
Ltd., and, sssisted by grants from the Ministry of 
Agriculture and from three local county councils, 
started a amall experimental oantre at Cheshunt. 

The venture quickly proved ita value, and 
a reputation more than local. In 1028 the Ministry 
of Agriculture increased its grant to allow for increase 
of staff and more laboratory accommodation, on 
condition that the centre should extend its services 
beyond the Léa Valley to the glasshouse industry of 
the whole of Britain. The Experimental and Research 
Station, Cheshunt, then began to take the form it 
has to-day. The field of m tion widened to 
include studies of ouse soils with particular 
reference to` the of partial sterilization by 
steaming or other methods, the physiology of glase- 
house crops, and new techniques in glasshouse 
practice generally. The contributions of the Station, 
under the direstion of Dr. W. F. Bewley, to increased 
production under glass have been set out in & series 
of annual reporta, of whith thirty-seven have been 
` published. 

When, after the Second World War, the National 
Agricultural Advisory Service was established, the 
Station, like other research institutes of similar 
origins, found itself relieved of direct advisory 
responsibilities to growers and freer to concentrate 
on the fundamental scientific questions that underlie 
the day-to-day practical problems of the industry. 
It was, however, not equipped to take full advantage 
of the change in emphasis. 

By this time the facilities at Cheshunt had become 
inadequate for a national glasshouse research station. 
The Lea Valley had changed in character ; the aite 
was hemmed in by urban development and aritioal 
work was handicapped by the atmospheric pollution 
associated with the growth of Greater London. A 

move that would have been inevitable in any event 
was made more urgent by damage sustained by the 
Station during the War, which left the experimental 
glasshouses in bad condition. 

A. appointed jointly by the Agricultural 
Research Gounsil and the Agricultural Improvement 
Council to survey the post-war needs of research in 
the various branches of horticulture recommended 
that a new site should be found for glasshouse 
research, and that the opportunity should be taken 
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to couple with it research into other commerocial 
nursery crops for which no central facilities have 
hitherto existed, especially flowers grown. out of doors. 
A long search began for a site combining all the 
necessary features, one of which is proximity to an 
important local glasshouse industry. It ended 
recently with the acquisition of a hundred acres of 
land at Toddington, near Littlehampton, Sussex. 
Here the new Institute will begin its work with staff 
and apparatus transferred from Cheshunt and will 
have room to extend the Cheshunt programme in 
The better light conditions for which the Worthing 
district is famous will make possible many studies of 
plant growth under glass on a scale hitherto iny 
ticable. There is, for example, a promising feld in 
the exact definition of the light and temperature 
requirements of glasshouse crops, which are known 
to vary between different varieties and at different 
of development for each variety. With 
ities for critical experimenta, the new Institute 
will be able to collaborate more effectively with the 
National Institute of Agricultural Engineermg, which 
is working on glasshouse design and the control of 
glasshouse climate and so seeking to find the means 
of meeting the requirements of plants eaonomioally. 
In developing new lines of inquiry, the Institute 
will not abandon the old, for the war against pesta 
and diseases under glass still remains of major 
importance, and the study of new weapons and tactior 
deserves the better facilities that will be provided. 


we 


OBITUARY 


- Mr. C. D. le Malstre, C.B.E. 


Soms men achieve fame for the number of important 
jobs they have held; others, like Charles Delacour le 
Maistre, achieve their ambition by sticking to the 
game job throughout their working life, building up 
an organization or a movement from practically 
nothing to a mature and steadfast entity. The cause 
built up by le Maistre is that generally referred to 
as ‘industrial standardization’; it has world-wide 
ramifications, and the national ‘standards bodies set 
up in more than thirty different countries are directly 
or indirectly modelled on the British Standards 
Institution, which, in its earlier years, was built up 
under le Maistre’s supervision. Born in Jersey in 
1872, trained as an electrical engineer in South 
Kensington, he joined the small staff of the Engineer- 
ing Standards Committee in 1902 and became ite 

in 1916, a post be retained until 1929. In 
that year the British Engineering Standards Associa- 
tion {the successor to the Engineering Standards 
Committee) received its Royal Charter, and le Maistre 
was appointed director. He was thus at the helm 
when Assoaiation again changed ita name, this 
time to the British Standards Institution, in 1981, 
and he finally retired from the Institution in 1043, 
having served as chairman of the Executive Com- 
mittee during the year 1042-48. 

Le Maistre’a work in the international sphere, and 
still in the fleld of standardization, covered an even 
longer period, for he was appointed 
of the International Electrotechnical Commission on 
ita formation in 1904 and still held that post at the 
time of his death, on July 5. He became seriously 
ill, for the first and last time in hia energetia life, a 
few months ago, thus having to canoel his plans 
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for motoring to Yugoslavia for the meetings of the 
Taternational Electrioal Commission which were held 
in that country at the end of June. It was a great 
disappointment to him that for the first time ın all 
these years he had to miss a meeting of the Com- 
mission. It will also be a cause of great regret to his 
many friends throughout the world that le Maistre 
has died before the jubilee celebrations of the Com- 
misjon which are being planned for Philadelphia in 
1954. He died just before he could be informed of 
the deaision of the Commission to institute an annual 
lecture to be known as the Charles le Maistre Lecture, 
to be given by promment personalities in the fleld of 
international standardization. 

Charles le Maistre was a@ member of Council of 
Aslib for many her and its chairman during 
1949-50. Durmg his association with Aslib, he 
became interested in the work of the International 
Federation for Documentation, and it rised no 
one but himself that he very soon found hmnself 
elected president of.the Federation, a post which 
he held with great distinction from 1946 until 
1961. 

He joined the Institution of Electrical Engmeers 
as an associate in 1897 and became a full member in 
1908. He was an associate member of the Institution 
of Civil Engmeers, a member of the American 
Institute of Electrical Engineers, and a fellow of the 
City and Guilds Institute. He had served on the 
Counail of the Institution of Electrical 
and for his servioes in connexion with standardization 
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The Drummond Memorlal Fund 


Wrrs the object of cammemoratmg the name and 
work of Rir Jack Drummond, who, together with 
Lady Drummond and their daughter Elizabeth Anne, 
were murdered on August 4 (see Nature, 170, 229, 
401; 1952), & Committee has been formed under 
the of Lord Woolton, and over Lord 
Woolton’s name an appeal has bean issued. The 
members of the Committee are Lord Horder and 
Prof. E. C. Dodds, representing mediaine ; Sir Harold 
Himsworth, secretary of the Medical Rosearoh 
Council; Sir William Slater, secretary of the Agri- 
cultural "Research Counail ; Dr. Norman Wright, of 
the of Food ; Profs. A. ©. Chibnall, G. F. 
Marrian and F., G. Young, representing biochemustry ; 
Mr. Leonard Anderson, Dr. H. J. Channon, Sir Harry 
Jephcott and Mr. Wilfred Vernon, representing 
industry ; and Dr. Ifor Evans, provost of University 
College, London. The Committee considers that the 
most suitable memorial would be an endowed 
Drummond Research Fellowship dealmg with Sir 
Jack's main interest, namely, nutrition. A fund of 
PUN £25,000 is which will be adminis- 

tered by a body of university trustees, and the 
Fellowship will be tenable at any university or 
appropriate research institute. Subscriptions, whether 
by gft or oovenant, should be addressed to the 
Drummond Memorial Fund, ojo Westminster Bank, 
Ltd., 154 Harley Street, London, W.1. 


Applied Mathematics at Nottingham : 
"DF. Rodney Hill 
Tus Department of Mathematica at the University 
of Nottingham is expanding, and from the beginning 
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during the First World War le Maistre was awarded 
the O.B.E. Among the foreign honours bestowed 
upon him were the knight commander (second degree) 
of the Royal Swedish Order of Vasa, honorary 
membership of the Royal Dutch Institution of 
Engineers and, quite recently, he was made 4 
chevalier of the Legion of Honour (France). - 

Long after most men. of his age would have claimed 
& well-earned rest after so sative a life, le Maistre 
continued to thrive on work and he was constantly 
making journeys all over the Oontinent on behalf of 


_ the International Electrotechnical Commission or the 


International Federation for Documentation. When 
not abroad he regularly played aquash, an energetic 
game even for a far younger man, and he devoted 
many of his leisure hours to his beloved bees. He 
took his hobby seriously and was chairman of the 
Surrey Beekeepers’ Association during 1046-47. 

Le Maistre had the happy knack of drawing the 
best out of all his colleagues, and his steadfastness of 
purpose earned him the respect of all with whom he 
came into contact. He firmly believed in his mission, 
not for the sake of standardization itself, but because 
he was convinced that the only salvation for man- 
kind was the creation of a spirit of real understanding 
between individuals and between peoples, and the 
work on which he was engaged was a step in that 
direction. The foundations on which this work is 
now forging ahead in all parts of the world were 
indeed soundly laid by that pioneer Charles Delacour 
le Maistre. J. F. PTANLEY 


d VIEWS 


of the 1958-54 session will inalude a professor of 
applied mathematios in addition to the professor of 
cee meéthematios. Dr. Rodney Hill, now Research 

ow in theoretical mechanics in the University of 
Bristol, has bean appointed to the new chair. Has 
appointment at the early age of thirty-two is a fitting 
testimony to the outstanding work he has done in 


the relati new and difficult fleld of mathematical 
plasticity. . Hill graduated at Cambridge in 1941, 
and after a period in research there he joined 


spent 
the theoretical branch of the Armament Research 
Depariment. He returned to Oambridge after the 
War and worked there until 1948, when he became 
head of the Solid Mechanics Section of the British 
Iron and Steel Research Association laboratory at 
Sheffield. During his stay there he scoompliahed 
some notable work _on the ro and forming of 
metals. In 1950 he was appoi Research Fellow 
in theoretical mechanios in the University of Bristol, 
and there he collaborated with others on 
theoretical and ap in tions. oon- 
tmbutions to the theory of plasticity are contained 
in some thirty papers which he has written since 
1945, either alone or in collaboration with others, and 
in & book, “The Mathematioal Theory of Plasticity’, 
published in 1950. This outstanding book is likely 
to remain for some time to came the standard work 
on the foundations of the subject. Last year 
he was appointed joint editor of the new- 
international Journal of the Mechanics and Physics 
of Solids. The University of Nottingham oan 
look forward to a period of development in applied 
mathematias and to the formation of aloge and 
ee links with ade research in Dr. Hill's 


142 


Notes and Records of the Royal Society 


Tae recent appearance of the April number (vol. 10, 
No. 2) of Notes and Records of the Royal Sootety of 
London provides an ity of directing general 
attention to this valuable periodical. 
addreased mamly io Fellows, it has gradually estab- 
lished itaelf as a medium for the publication of full 
articles on leas well-known past Fellows, and also of 
more detailed notices of discoveries, which have cast 
a new hght upon already well-documented live. 
With the current issue the editor is circulating an 
appeal to Fellows to widen the search for MS. material 
and to enlist the mterest af others who may be 
engaged on research into the history of the Society or 
of ite past Fellows. The current issue, besides con- 
taining reporis on the anniversary dinner and the 
Ramsay centenary, naturally emphasizes Sir Hans 
Sloane, the bicentenary of whose death falls this 
year. An article on Samuel Hartlib’s infiuence oon- 
tinues the valuable series of studies, by various 
authors, of the circumstances of the foundation of 
the Royal Society. Those whose interests are rather 
literary than scientific will also do well to keep an 
eye on Notes and Records: im the current number 
Dr. Johnson’s scientrfic affinities are shown to have 
been greater than is commonly realized, and M. de 
Voltaire appears in an engaging light in the “Journal” 
of John Morgan, an American Fellow. Following an 
account of the outstanding Keynes Collection of 
Newtoniana in the previous issue, we are in the 
current one provided with a concise but fully 
catalogued summary of the archives of the Cavendish 
Laboratory. Notes and Records, indeed, secms 
admirably adapted to beoome one of the much- 
to-be-desired meeimg grounds for devotees both of 
the natural sciences and humanrties. In its finaly 
prmted peges historians will scarcely fail to find 
valuable material; and others, leas pragmatically, 
perhaps even more valuable eniertamment. 


Irish Natlonal Committee for Geodesy and Geo- 
physics 
An Iriah National Committee for Geodesy and 
. Geophysics was established in 1952 with headquarters 
- at 44 Upper O’Connell Street, Dublin. The Committee 
- was established in accordance with the recammenda- 
tion of the International Union of Geodesy and 
Geophyaice, of which Ireland, through the Department 
of Industry and Ccmmerce, has been & member since 
1939. The Mmister for Industry and Commerce, Mr. 
ppointed Mr. J. O. B. MaoOarthy, 


8. O. Mesallain); itr > 
Studies (Prof. L. W. Pollak) ; Trinity College, Dublin 
(Prof. J. H. J. Poole). The Committee meets about 
four times a year, and the matters which have so far 
engaged the attention of the Committee include 
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hydrography, the Irish bibliography for hydrology, 
geodetic levelling and methods of saccurate cam- 
putation of mean sea-level for Ireland. The means 
by which the Committee can most effectively dis- 
charge its functions have been under consideration, 
and the Committee or individual members thereof 
will welcome communications from scientrfle bodies 
or persons Interested in any of the branches of science 
covered by the International Union. 


Botanica! Soclety of Bengal 


THe seventeenth annual general meeting of the 
Botanioal Society of Bengal was held on May 16 in 
the Department of Botany, Unrversity of Calchtta. 
Dr. R. Ahmed, Minister for Agmculture and Co- 
ele pe Government of West Bengal, who was 

ief guest, spoke on the diffloulty of mducing the 
Indian farmer to adopt the seeds, manure and equip- 
ment developed as a result of modern research. 
Consequently in Indis there is a great gap between 
the scientist in his laboratory and the worker in the 
flelds. Dr. J. C. Sen Gupta, president of the Society, 
spoke of “Some Aspects of Recent Studies on Plant 
Growth Subetances”. In his review be recalled the 
oonsidereble mprovements in the field of agriculture, 
made possible by the application of particular 
hormones at particular stages in the life-history of 
the plant. Scme recent discoveries of certain grow‘ h- 
substances of root, stem, leaf and flower bave been 
utilized in such varied aspects as the increase of fruit 

iald, the induction of seedlees fruits, the causing of 

jenni fruiting trees to bear ann: , the defolia- 
tion of planta, the ention of leaf-fall, the control 
of w and the tke. 

Sjta. Mridula Datta, hon. secretary, presented the 
annual report of the Society. During the year greater 
interest has been aroused by holding the meetings 


membership has increased. Two issues of the Bulletin 
beve been published. The folowing officers were 
elected for 1953-54: President, Dr. J. O. Ben Gupta ; 
Hon. Seoretary, 8jta. Mridula Datta ; Hon. Treasurer, 
Sri P. K. Bose; Editor of Publications, Prof. 8. R. 
Boge; Secretary Foreign Correspondence, Sri A. K. 
Ghosh: Hon. Librarian, Sri J. K. Sen. 


Specifications for Insecticides 


Tas World Health Organization Expert Committee 
on Insecticides devoted its fourth seasion to a genefal 
revision of specifications for substances used in con- 
trollmg insect vectors of disease. The report on this 
session appears as No. 54 in the World Health 
Organization Technical Report Series 94. 
London : H.M.8.0., 1958. 58.). New stan have 
been adopted for the following insecticides : technical 
DDT, technical benzene hexachloride (BHC) and ita 
concentrates, technical methoxychlor, technical 
chlordane, water-dispersible powder conoentrates of 
DDI and of BHC, and DDT emulsion concentrates. 
Technical dieldrin, pyrethrum extract, and oertain 
emulsion concentrates were among other substances 
considered for which standards were formulated. 
Tbroughout this work the committee was at pains to 
specify only one test method—the simplest ible 
-—for the determination of a given property. Aihough 
it is ag yet unable to recommend a aingle control-teat 
for the determination of sedimentation-rates for most 
water-dispersible powders, it has perfected such a 
teat for the di le-powder forms of DDT. 
Specifloations for aerosols, diluents, solvents and 
emulsifiers, aa well aa certain data on the preservation 
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of insecticides under various climatic conditions, are 
also given in the report. In addition to the description 
of teat procedures, the annexes contam sampling 
instructions, and an soconunt of a provisional method 
for testing aerosols which has been 
employed in the United States of America. For 
those—whether manufacturers or buyers—who are 
obliged to keep abreast of the latest developments in 
this fleld, this report is a valuable source of informa- 
tion. 
Register of Specialist Indexers 

To aist authors and publishers in achieving &@ 
high standard of indexing in their published works, 
Aslib (formerly the Association of Special Libraries 


and Information Bureaux) is establishing & register 
of specialist indexers. The will consist of 


persons who are available for part-time mdexing 
only; a staff employment register is already main- 
tained for indexers and other library staff seeking 
full-time employment of either a temporary or 
permanent nature. Indexers will be enrolled in two 
categories: those who can produce evidence of 
indexing ability, and those who appear to possess 
the necessary qualifications but who have no pub- 
lished indexes to their credit. In both cases, evidance 
of special knowledge of one or more subjects will be 
required, so as to ensure competence in handling 
technioal and other specialized material. All indexing 
work negotiated through the Aglib register will be 
subject to scrutiny and report as a means of 

that the becomes and remains & 

source of reliable subject indexers. Inquiries should 
be addressed to the Director, Aslib, 4 Palace Gate, 
London, W.8. Under the terms of the register, which 
is lioenged annually by the London County Counoil, 
no charge will be made to employers but a small 
enrolment fee and oommisaion will be charged to 
those indexers who are acoepted for enrolment, unless 
they are personal members of Aslib, when no charge 
will be made. 


High-Altitude Research Laboratory In Alaska 


A PERMANENT high-altitude observatory for research 
in cosmico radiation, high-altitude biology, and 
meteorology is in the course of being establiahed on 
the summit of Mt. Wrangell (14,006 ft.), a dormant 
volcano in Alaska, by an expedition led by Dr. Serge 
A. Korff, profeasor of physics in New York University, 
and Dr. Terris Moore, president of the University of 
Alaska (see Nature, June 27, p. 1140). It has now 
been announced that a party of five has climbed the 
mountaim on foot, arriving at the summit on July 1. 
It included Arthur Beiser and Hugo Neuburg, 

te students of New York University ; Charles 
Wilson, of the University of Alaska ; Philip Bettler, 
of the Geophysical Institute; and Robert Goodwin, 
of Anchorage. They were the second group ever to 
resah the summit, diet la lamin etrengaces ae ee 
been made in 1908. Two Jameaway huts and rela 
supplies and equipment have been dropped to the 
party by s private plane piloted by Dr. Moore. One 
of the buts 18 used as by the research 
workers ; the other is a laboratory housing scientiflo 


supplies ‘and equipment. 

Solar Varlatlon and Precipitation at Peorta, IIlInols 
A papPue entitled “Solar Variation and Precipitation 

at Peoria, Ilhnois” has been published by.Dr. O. G. 

Abbot (Smithson. Misc. Ooll., 117, No. 16; Sept. 3, 

1952), in which he. returns to the subject of twenty- 
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three periodic changes in the intensity of the solar 
rediation, & problem to which attention has already 

been, Aarto. Rri Phea: Miso. Coll., 117, No. 10> 

1952). Dr. Abbot has been engaged for more than 
three years in investigations of precipitation records 
reads 1856 and 1989, and in thb present paper 
shows that periodicities of the same length aa nineteen 
of those discovered in solar variation are accompanied 
by changes of 5-20 per oent amplitude in the pre- 
cipitation at Peoria. Four gra show how these 
periodic variations of precipitation oocur in nearly 
equal amplitudes and with moderate differances of 
phase in twelve separate independent intervals, each 
several years long. Using these resulte as a basis, 
predictions of the precipitation for Peoria during 
1940—50 are made and the reeulta are very satis- 
factory. The actual precipitation ranges from 50 to 
150 par oent of normal, and prediction matches the 
event for eight out of eleven years to within an 
average deviation of 14-7 per cent. Large fluctuations 
in precipitation during the other three years were 
matched by similar large fluctuations m the curve of 
prediction, but with phase differences ing from 
three to six months. It is admitted that it is difficult 
to understand how solar changes generally leas than 
0-2 per cent can produoe variations in precipitation 
of 5-20 per cent; but, in spite of this, these periodio 
changes of precipitation have been synthesized to 
forecast seasons. B A O ta isl 
shows the predicted precipitation at Peoria during 
1940-50, and for the first three years there is fair 
agreament between prediction and event; but after 
1942 there was change of phase, though not of form, 
and of phase mar long-range predictions. 
Dr. Abbot adds at the end of the paper that, unless 


aa ea can be anticipated, the method of 
prediction faile to oome up fully to expectation. 
Library of the University of Leeds: Annual Report 


THs annual report of the librarian of the University 
of Leeds for the session 1951-52 (pp. 16; 1952) 
records holdings on June 30, 1952, of 351,847 books 
and 155,278 ets; acoessions during the year 
numbered 14,180 and 3,564, respectively, and, com- 

with the first year of the quinquennimm just 
ended (1947-48), the total stock increased by 20 per 
cent and annual socessions by 28 per cent, due partly 
to ssa book funds, especially in the form of 
a arias from the University Grants 
from the Council, The rate of 
eee to the catalogue increased by 144 per oent, 
and the growth of the main author catalogue presents 
® serious problem of socommodation. Binding 
increased in bulk by 62 per cent and is now limited 
chiefly by finance. The annual number of loans 
increased by 56 per cent, and inter-hbrary loans were 
developed aa a matter of policy ; the Library borrows 
extensively from other libraries m the region and 
throughout Britain and abroad, and lends extensively 
in return, especially to other universities and to 
lio libraries in the Yorkshire Regional Library 
Hopes that during the new mm 
a systematic effort could be made to fill some of the 
more serious gape in the collections are unlikely to 
be realized, and it is probable that a mam conoern 
will be to avoid an undue decrease in the intake of 
current lications ia view of the constantly rising 
cost of ks. The successful display of French 
scientific publications was followed in January 1952 
by an equally succesafal exhibition of Dutch learned 
publications. ~ 
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Physics of “Fibrous „Materials : Symposium In 
Arnhem 


A symposium on the physica of fibrous materials 
was held under the auspices of the Dutch Physical 
Society during October 5-6, 1950, at Arnham. The 
original intention io publish the proceedings of the 
symposium in the Nederlands T ft von Natter- 
kunde proved umprecticable ; but, with the assistance 
of the editors of Rayon Revus, a report in English 
has at length been published (‘Physics of Fibrous 
Materials”. Pp. 107. Arnhem: N.V. International 
Rayon-Verkoopkantor). The ulustrated booklet con- 
{aing the introduction to the sympomum delivered 
by P. H. Hermans, the chairman of the symposium 
committee, and nine papers as follows: fibrous 
materials ‘from the physical point of view (J. M. 
Goppel); X-ray diffraction is of fibrous 
materials (A. Weidinger) ; deformation mechanisms 
(P. Dekking); longitudinal abrasion of elementary 
filamente (V. E. ae sec eti of the fGen 

osmium, this ing ag version of an 
Augie in the Tensile Research Journal, 20, 28; 1950) ; 
behaviour of fibres as they glide (H. L. Reder) ; 
physical problems in textile research (J. R. H. van 
Nouhys) ; do comme of the sidered of slivers, 
rovings and yarns (F. H. Germans) ; -frequency 
in the rayon industry (R. van Næ); and 
drying of textile materials with the aid of infra-red 
radiation (H. J. Seling). Brief discussions are 
appended to each paper. 


Classification of Rubber Literature 


A nuvisep system of classification of mformation 
on rubber has been upon jointly by the 
Research Association of British Rubber Manufac- 
turers, the Rubber-Stichting, Delft, and the Institut 
Francais du Caoutchouc, Paris, for use by all associ- 
ated institutions in Europe and in the Far Hast. The 
system, which is primarily & claasifloation by material 
and not by article of manufacture, 1s based on the 
classifloation used in the monthly periodical, Rubber 
Abstracts, of the Research Association of British 
Rubber Manufacturers ; and this body has issued, as 
Information Bureau Circular No. 410, a copy of the 
system, printed as duplicated sheets, which is 
obtainable on application to the secretary (105-7 
Lansdowne R Croydon, Surrey). It is proposed 
eventually to issue the system in a printed form, and 
also in French and German versions, together with 
an index, now in preparation; but librarians and 
rubber technologists are invited to submit comments 
and suggestions before it is committed to print. 
An Orchid Flora of Guatemala 
Tus ‘Flora of Guatemala”, by P. O. Standley and 
J. A. Steyermark, is being published by the Chicago 
Natural History Museum over a period of years. The 
first volume of the “Orchids of Guatemala’, by 
Oakes Ames and Donovan Stewart Correll, has now 
(Fisldiona: Botany, 26, No. 1). The 
second volume is i for the near future. 
Guatemala, with some eight thousand ies of 
vascular plants, is a very rich and ied floristic 
region and has long been recognized as a happy 
bunting ground for orchid collectors. A large number 
of species has now been recorded. During the period 
. 1988-42, Standley and Steyermark, as part of a 
general collection, collected some 328 species and 19 
varieties of orchids, distributed among 68 genera, of 
which 8 genera, 38 species and 4 varieties were new 
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to Guatemala and 8 species were new to science. In 
all, some 527 species in 89 genera have been recorded 
in Guatemala. This new orchid flora contains an 
introductory essay in which the authors point out 
that the wet ram forests of Alta Verapaz, with 
abundant rainfall all the year round, have yielded 
some 242 species m 60 genera of orchids, as well as 
many Bromeliaces. The rain forests of the Atlantic 
coast are also rich in orchid species. The distribution 
of orchids in the several floristic regions is briefly 
indicated. The largest genera in “Guatemala are 

| (87 species), Plourothallus (55 species), 
ptranthes (35 species), Onoidium (38 species). Some 
57 species in 23 genera occur only in Guatemala; but 
only one monotypic genus is known to be endemio 
there. Same species are found at high altitudes, up 
to 18,000 ft. Keys to the tribes, genera and species 
are given, and many species are illustrated by line 
drawings. 


Ascospore Dimorphism 


Ax account has been given by M. J. Mathieson 
(Annals of Bota, N.S., 18, 64; 1952) of ascospore 
dimorphism and mating type in Chromoorea spinulosa. 
The amoi contain four large and four small ascospores, 
each two-celled, arranged in the six patterns expected 
if spore size were controlled by a pair of allelic genes, 
oe a ee ee ee en 
gation. The ascospores sterile colonies, 
the large ones moderately fertile oolonies, the aso: of 
which again show segregation for spore size. Fertilit 
jy numnninted vine olen aa Bea lands aad AAi 
spores meet. In crosses of various mutants with the 
wild type, all asci in perithecia devel along the 
line of Junction show segregation for mutant as 
well as for spore size. Evidently Chromocrea is 
heterothallic, the spore-size difference being a pleio- 
tropic expression of mating type. One allele, that 
governing large oocamonally mutates to the 
other allele, remoting’ in fertility of colonies from 
large spores. 


Storles In Halr and Fur 

A TEMPORARY exhibition arranged by the Cran- 
brook Institute of Science, U.S.A., to illustrate the 
sources and biology of hair and fur and man’s uses 
of them for protection and other purposes has been 
transferred to Britam for circulation by the Museums 
Asecoiation (Meteorological Buildings, Exhibition 
Road, London, 8.W.7). The cost of bringing the 
exhibition acroas the Atlantio and printing booklets 
and posters was met by the Fur Trade Information 
Centre. The exhibition consists of thirty-one panels 
designed to be hung on open screens (exoept in the 
cage of thirteen which require the protection of glase 
or & handrail) and supplementary skins. 


Technical Certificate of the Museums Association 


Taa Museums Association has now approved 
finally the details for the establishment of & certificate 
for proficiency in technical matters. The drawing up 
of a scheme has proved a difficult task, not least in 
avoiding misunderstanding as to its caused 
by the widely different ways in which the term 
‘technical’ is employed in describing museum posts. 
The certifloate will be given for competence in the 
preparation, restoration and practical display of 
museum exhibits, including natural history, arohæ- 
ological and geological material, water-colours, 
drawings, prints, frames, ceramics, glass, furniture, 
metal-work, costumes, needlework, and textiles. It 
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18 hoped that in the future it may be ible to 
arrange special training courses for candidates ; but 
at present it is assumed that they will obtain the 
necessary knowledge and rience in the course of 
their normal duties. Other the tion and 
examination fees, the candidate will not be liable for 
any other expenses. 

Grants for Research In Exper!mental Psychiatry 


Tas Rockefeller Foundation of New York has 
made a grant of £28,800 to the Department of 
Experimental Psychiatry, University of Birmingham, 
for research in psychiatry, and the biochemistry and 
pharmacology of the nervous The depart- 
ment was founded in October 1951. Its aim is the 
application of experimental method io problems of 
clinical psyohiatry. The problems under investigation 
at present are essentially neurochemical and neuro- 
pharmacological. It is, however, hoped to develo 
systematic studies into the preventive and sacl 
aspects of psychiatry as well. An Early Treatment 
Centre (comprising in-patient, day-patient and out- 
patient facilities) is being planned, and should, when 
complete, provide a suitable setting for studies of 
this kind. 


Government Grants for Nuclear Research In Sweden 


Tus Government of Sweden has announced that 
it 189 making grants totalling Kr. 1,500,000 (that is, 
about £100,000 or 800,000 dollars) to be spent during 
the budget year of 1953-54 on nuclear research in 
Bweden. Among the various kinds of research for 
whioh the money is intended are included the fol- 
lowing: additional grant for the building of a Van 
de Graaff generator at the University of Lumd ; costs 
for the operation of the high-tension laboratory of 
the Karolinska Institutet, Stockholm, and for 
emanation experiments st the same inatitute; 
regearoah into the beta- and gamma-radiating elements 
stored in the human body; synchrotron laboratory 
experiments and electronics experments at the 
Tekniska Högskolan in Stockholm; and other 
aspects of nuoclear*chemistry and nuclear physios at 
various institutions. 

Chemica] Engineering Conference 

Tes Institution of Chemical Engineera and the 
Chemical Engmeering Group of the Society of 
Chemical Ind are organizing a Obemioal Engin- 
eering Conference to be held durmg September 7-11, 
at Olympia, London, at the time of the Engineering, 
Marine and Welding Exhibition and the Chemical 
Plant Exhibition. The Conference will be open to all 
visitors to the Exhibition. The includes 
papers on carbon and graphite as materials of con- 
struction for chemical plant, production and properties 
of tantalum and zirconium, developments in the 
production of ohlorme with special reference to 
mercury cells, recent advances in milk processing 
plant, evaporation with particular reference to heat- 
sensitive liquids, recent edvances m distillation, 
production of formaldehyde from methanol by the 
silver catalyst process, and application of plastica to 
chemical plant. There will also be a discussion on 
British chemical engineering in the light of recently 
published reports, to be opened by Sir Harold 
Hartley and Mr. J. Grange Moore. 


Seventh Congress of the Internationa! Sclentlific 
Film Assoctation 


Tsu seventh congreas of the International Scientific 
Film Association will be held during September 18-27 
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in the National Film Theatre and Royal Festival 
Hall, London, 8.E.1. During this period there will 
be meetings of the general assembly of the Inter- 
national Scientiflo Film Association, of the permanent 
committees dealing with medical, research, technical 
and industrial films, as well ag the usual Festival of 
Scientific Films. A special committee of the British 
Scientific Film Association will consider and recom- 
mend fihnms for submiasion to the Festival; full 
details of films should be sant, including title, running- 
time, gauge, date of produotion, brief synopsis, eto. 
In addition, the Association would be glad to have 
details of research and record films of specialized 
types, which need not necessarily be in the form of 
complete titled ‘films’, for showing at meetings of the 
permanent committees dealing with medical, research, 
technical and industrial films. Special meetings and 
film shows will be devoted to the technique and 
application of films in medicine ; further particulars 
msy be obtained from the vice-chairman of the 
Medical Committee, Dr. R. C. MacKeith, Guy’s 
Hospital, London, 8.E.1. Information about the 
Congress as a whole can be obtained from the 
General Secretary, Scientific Fibm Association, 164 
Shaftesbury Avenue, London, W.C.2. 


Sclence and Applications of Photography 
AN international conference on the ‘Science and 
Applications of Photography” is being organized by 
the Royal Photographic Society of Great Britain and 
will be held at the Institute of Education (London 
University), Malet Street, London, W.0.1, during 
19-25. The provisional programme 
includes public lectures by Dr. C. E. Kenneth Mees 
and by Dr. R. M. Evans, Color Control Division, 
Eastman Kodak Company, both to be delivered at 
the Institution, Albemarle Street, London, 
W.1, and five seasions of sections for the presentation 
of pepers and for discussion. Membership of the 
Conference is open to all; the fees are, for members 
of the Society and lecturers £1 Is., and for non- 
aaa £2 2s. This includes one set of preprints of 
PRATE presented in any one of the five sections 
Conference ; preprints of papers in other 
ee can be obtained on peyment of an additional 
5s. for each section. The full text of the papers will 
also be available in microfilm or similar form. 
Further particulars can be obtained from the Secre- 
tary of the Royal Photographic Society, 16 Princes 
Gate, London, 8.W.7. The annual congress of the 
International Scientific Film Association is being 
held m London during approximately the same 
period, and reciprooal arrangements are being 
made to enable members of each to participate m 
the activities of the other, without additional fees. 


Third Internatlonal srg Mie of Electrozncephalo- 


graphy and Clinical Neurophysiology 

Tue Third International Congress of Electro- 
encephalography and Clinioal Neurophysiology will 
be held m Boston st Agassiz House, Radaliffe College, 
Cambridge, Mess., during August 16-21. Besides the 
scientific seasions there will be six symposia on, 
respectively : recent developments in electroenoepha- 
lographic techniques ; the physiological basis of the 
enosphalogram ; the interpretation of the enoephalo- 
gram; evaluation of activation of the electro- 
enoephalogram ; interrelationshrpe between cortex 
and sub-cortical structures; and oharacteristics 
and significance of seizure disoharges. Further 
information regarding the Congress can be obtained 
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from the secretary-general, Dr. Robert §8. 
Sahwab, Massachusetts General Hospital, Boston 14, 
Maea. 


Fourth Anglo-American Aeronautical Conference 


Tas Fourth Anglo-American Aeronautical Con- 
ference will be held in London during September 
15-17. The subjects of papers to be discussed include 
the control of flight, structure of high-speed aircraft, 
fatigue of aeroplane structures, helicopter design, pod 
mounting of turbo-jet engines, boundary layer oon- 
trol; structural adhesives for metal aircraft, thermal 
ER aerodynamics of compressor blade vibration, 

wer plants for helicopters and delta aircraft. The 

erence is open to members of the Institute of 

the Aeronautical Saiences, and members of the 

Royal Aeronautioal Society, 4 Hamilton Place, 

London, W.1, from whioh further particulars can 
be obtained. 


Summer School of Physics 


Ten Italian Physical Soaiety, under the auspices 
of the Ministry of Eduoation and the National 
Research Counoil, is o i an international 
school of physiœ, to be beld at the Villa Monastero, 
Varenna, Lake Como, during August 19-September 
12 under the direction of Boot Gia Giampietro Puppi, 
professor of theoretical physios in the University of 
Bologna, The subject to be considered will be 
problems relating to the detestion of elementary 
particles, with special reference to coamio radiation, 
and the three individual topics and the respective 
lecturer will be as follows: the cloud-chamber 
method, Prof. P. M. 8. Blackett (Imperial Coll 
Saienoe ‘and Technol London); nuclear emulsion 
method, Prof. 0. F. Powell (University of Bristol) ; 
and primary ocosmio radiation, Prof. H. Alfvén 
(Institute of Technology, Stocknolm). All lectures 
and the Scoompanying seminars and discussions will 
be ocondnated in English or Frenoh. The school will 
be limited to 20-25 persons. The fee, including full 
board, will be 30,000-85,000 lire. plication forms 
should be sent before July 30 to Boot G. Puppi, 
Società Italiana di Fisioa, Via Saldini 50, Milan, 
Italy, from whom all further information oan be 
obtained. 


Lectures by Members of the Everest Expedition 


Ta» Royal Geographical Society and the Alpine 
Club, by arrangement with Wilfred Van Wyok, are 
organizing twelve illustrated lectares on ‘The Ascent 
of Everest”, to be given at the Royal Featrval Hall, 
London, 8.K.1, on the evenings of September 15, 16, 
18, 19, 21, 22, 28 and 28, October 13 and November 
2, at 8 p.m., and on the afternoons of September 19 
and October 10 at 3 pm. The iectures will be by 
Colonel Sir John Hunt, leader of the Everest 
Expedition, Sir Edmund Hillary, A. Gregory, Major 
0. G. Wylie, W. G. Lowe, T. D. Bourdillon and 
C. W. F. Noyce. The proceeds from the lectures, and 
from those to be given in the provinces and abroad, 
will go to a trust fund for exploration in mountain 
regions. The first evening, September 15, will be a 
gala event, for which further details will be announced 
in due course. Tickets for the lectures (prices 15s.— 
3s. 6d.) will be on sale at the Royal Festival Hall and 
the usual agents as from July 27. Further information 
can be obtained from the Secretary of the Royal 
Geographical Society, 1 Kensington Gore, London, 
S.W.7. 
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The Night Sky In August 


New moon oocurs on August 8d. 16h. 10m., U.T., 
and full moon on August 24d. 20h. 21m. The following 
conjunctions with the moon take place: August 6d. 
03h., Jupiter 4° 8.; August 6d. 02h., Venus 5° 8. ; 
August 8d. 02h., Meroury 3° §8.; August 15d. 11h., 
Saturn 8° N. In addition to these conjunctions with 
the moon, Mercury is in oonjumction with Mars on 
August 23d. 14h. Mercury is too close to the sun to 
be seen during the early portion of the month, but 
towards the middie of the month it risea about 
8b. 10m. and may be seen for a short time before 
sunrise, stellar magnitude 0-1; after this it approaches 
the sun and on August 31 rises only forty minutes 
before sunrise. Venus, & morning star, rees at lh. 
10m., Lh. 20m. and lh. 50m. on August 1, 15 and 81, 
respectively ; ; the visible portion of its ihmminated 
disk varies between 0-67 and 0:78, and ita stellar 
magnitude averages — 3:5. Mars rises at about 3h. 
40m, throughout August and is not well placed for 
observation, as it is rather olose to the sun, until 
the end of the month when it rises more than an hour 
and & half before the sun; about August 9 it lies 
nearly midway between 3 and y Canoris, but will not 
be easily seen at that time. Jupiter rises at Oh. 80m., 
23h. 40m. and 22h. 50m. at the beginning, middle 
and end of the month, respectively, stellar magnitude 
about — 1-8; after the middle of the month it will 
be seen a little north of { Tauri, which it approaches 
during its slow easterly movement. Saturn sets at 
22h. l&m., 21h. 20m. and 20h. 20m. on August 1l, 
15 and 8], respectively, and lies about midway 
between a and § Virginis and e little east of 6 Virginis. 
A partial eclipse of the sun, greatest magnitude 
0-372, ooours on August 9, but is mvisible at Green- 
wich, The Perseid meteor shower attains a maximum 
during August 10-12. Only one star brighter than 
magnitude 6 is oooulted during the month, 49 Sgtr. 
disappearing on August 21d, 28h. 02-8m. 


Announcements 

Tam Oollege of Physicians of Philadelphia has 
awarded the Alvarengs Prise for 1953 to Dr. F. D. 
Moore, surgeon-in-chief in the Peter Bent Brigham 
Hospital and Mosely professor of surgery in Harvard 
Medioal School, for his outstanding contributions to 
knowledge of the changes in body metabolism follow- 
ing surgery. The Al Prize is an annual award 
established in 1883 by the late DaOosta Alvarenga, 
of Lisbon, Portugal, an associate fellow of the College. 


Tas folowing remgnations have been announced 
from the Unrversity of Sheffleld: Prof. E. J. Wayne, 
from the chair of pharmacology and therapeutics, on 
his appointment as regius professor. in the practice 
of medicine in the University of Glasgow ; and Dr. 
H. J. Cowan, lecturer in civil engineering, on his 
appointment to the chair of architectural science in 
the University of Sydney. Mr. J. F. Fleming has 
been appointed lecturer in oivil engineering in the 
University. 

Tue University of Padus is offering a Gabriella 
Zuccari scholarship of 300,000 lire for research of at 
least seven months duration at the Zoological Station, 
Naples, during 1954. The scholarship 1s open to any 
person who wishes to undertake research in zoology, 
comperative anatomy, physiology or embryology, 
and rt may be renewed up to & maximum of three 
years. Application forms (to be returned by October 
31) and further information oan be obtained from 
the Searetariat of the University of Padua. 
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UTILIZATION OF RADIATION FROM FISSION PRODUCTS 


SYMPOSIUM on the use of fission-product 
radiation was held by the Chemistry Division 
et the Atomic Energy Research Establishment, 
Harwell, durmg February 28-24. Invited repre- 
sentatives of the ohemicel and pharmaceutical 
industries and of those interested In using radiation 
for food preservation and medical attended 
the meetings in addition to members of Harwell 
and of the Radiochemical Centre, Amersham, and the 
Production Branch of the Directorate of Atomic 
. The object of the symposium was to 
decide what should be taken now by the 
Directorate and by potential users if flasion~produot 
radiation is to be used fully in the national mterest. 
In his introduction, Dr. R. Spence (chief ahemist 
at Harwell) said that we should expect by 1970 that 
the output of fission products could be of the order 
of one ton per year, representing 2 x 10 MeV.- 
curies (equivalent to 120 MW.) from the fission- 
product radiation alone. Even if this energy were 
used with only 1 per oent efficiency, this represents 
a considerable power output for such a unique form 
of energy. Storage of this active material would 
represent & serious embarrassment to the atomio 
energy project, and use of the radiation energy 
from these by-products oould reduce the oost of 
nuclear power. 

The first part of the symposium was conoerned 
with the nature of the fission-product sources and 
with ways of using the radiation energy. In & pa 
onthe ae of gaama redini Gort taloler fae 
rods, Dr. W. Wild and J. Wright (Harwell) discussed 
ways of storing fuel rods during their ‘oooling’ 
period (between irradiation and chemical p ing) 
so that the emitted gamma radiation could be : 
Without any interference with present operations, 
the 70 per cent of the total radiation which 
is emitted during this period oan be used to give 
. dose-rates up to 10‘ r./min. A nuclear power station 
producing 240 MW. of electrical power would provide 
enough flasion products to treat 2,000 tons of material 
per day with a dose of 10* r. 

A. paper by Dr. C. B. Amphlett (Harwell) dealt 
with the use of the radiation from flssion- 
wastes and showed that use of the beta energy from 
the solutions left after chemical processing depends 
upon fabrication of suitable irradiation vessels with 
thm partition walls. Caloulationa of the yield of 
chemical products obtainable with selected geo- 
metrical arrangements show that the most suitable 
‘radiation chemical for industrial use of 
fiasion-product energy would be .chain reactions of 
high yield such as polymerizations, or reactions 
oon, ing to the synthesis of some expensive 
po required, only i tively small quantities. 

tions with yields of leas than 10 molecules per 
100 eV. of energy absorbed are unlikely to compete 
m output with orthodox chemical industry. 

By separating active flasion products from inactive 
material very high speciflo activity oan be obtamed 
go that self-absorption in the source is reduced to a 
minimum. The total production of many of the longer- 
lived flesion produsta can be utilized efficiently 
throughout much of their hfe, leaving relatively 
inactive end-products. This was- discussed by 
G. N. Walton (Harwell) in a pa 


on the specific 
activity of separated fission pro 


ots from reactor 


maw of material mvolved in the transfer of power, 
oaloulations were made of the power which would 
be carried by short-lived rare-gas fission products 
which might be removed direct from the reactor 
core and piped past the target material. 

The separation of long-lived flagion producta was 
discussed by P. E. Carter (Amersham) by reference 
to the ohemical processes and plant used for separa- 
tion of several curies per year of strontium-90 and 
omainm-187. The description of this plant, which 
may serve aa & prototype for large-scale separation 
of these fission producte, illustrated some of the 
problems which will be met in preparmg large 
sources of high specific activity. 

In discussing the value of these different types 
of filssion-product source, it was emphasized that 
efficient utilization of the radiation requires these 
materials to be used continuously as they are pro- 
duced and at all stages of their decay. The removal 
of short-lived flexion products during operation of 
the reactor would involve modifications to the 
design of the latter but might lead to improved 
performance, since some of the fission produote are 
nuclear ‘poisons’. The time during which fuel rods 
could be used as gamma sources might be reduced 
in future irradiation and ‘cooling’ schedules ; but the 
use of fuel enriched in the flesilé component would 
lead to higher speciflo activities after irradiation 
and would reduce self-absorption of radiation in the 
source. Use of the fuel rods or of the waste solutions 
at the concentration at which they would normally 
be stored would involve only the construction of 
suitable irradiation veesels. 

There seemed no doubt of the technical feasibility 
of producing souroes of megaourie activity which 
would be required for most large-scale uses of fission- 
product radiation; but it was emphasized that the 
initial ospital coat would be very great. The present 
chemical-separation plant is designed to treat fission 
Poa as an objectionable by-product; modi- 

oda to enable their radin iia oou yio be used 
would be more costly than incorporation of these 
requirements in new plant. The oost of plant for 
handling active materials is, in any event, greater 
than that of ordinary chemical plant, not only 
because of the protection problems involved but 
also because of the difficulty of maintenance. This 
im severe restrictions on the methods and 
materials used for what are normally quite simple 
operations. The oost of concentrating waste solutions 
beyond the level at which they would normally be 
stored and the oost of separating individual fission 
roduota will be considerable and must be shared 
tween the atomic energy project and the user of 
the source in accordance with the advantages derived 
by each. 

The second seasion of the symposium, with Dr. 
W. Wild (Harwell) as chairman, was devoted to 
consideration of the uses of fission-product radiation 
in the chemical, pharmaceutical and food industries. 
M. W. Perrin (Wellcome Foundation, Ltd.), mm a 
paper on the technioal feasibility of the use of flasion 

uote, said that many of the radiation sources 
will be available only at the reactor sites or at the 
site of the chemical separation plant. This may 
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cone tees to the general re-looation of mdustry 
both within Great Britain and between .countries, 
v this being, in any event, a likely consequence cf the 
development of nuclear power. It is not yet known 
what radiation chemical reactions are. likely to be of 
value-im the industrial fleld, and the mam need at 
présent.is for an extended survey of the chemical 
effe¢ta of radiation. It would greatly assist industrial 
research laboratories in studying systems of special 
commeroal interest to them if they oould draw 
upon men who had been taught the besio facta of 
radiation chemistry in the course of their university 
career. As an example of work of ial commercial 
interest, L. Seed (Alkali Division, imperial Chemical 
Industries, Ltd.) described scme experiments in 
which an inorease in rete o? polymerization of 
ethylene was observed in the presence of gamma 
. radiation from oobalt. Even with a source of only 
4 curie, the of a mduoed reaction 
could be detected by eubtractirg the value for the 
‘thermal’ reaction. - 

Dr. J. W. Barrett, B. L. Budd, Dr. R. Roberts 
.and Dr. D. 8. P. Roebuck (Monsanto Chemicals, Ltd.) 
presented a paper on the economic feasibility of the 
use of flasion products, which showed how the 
economics of a medium-sized sbemical plant are 
worked out and the infiuence upon these figures of 
the oost of radiation sources. Until more technical 
data are available on radiation chemical reactions, 
yields and rates, it will not be le to assess the 
economic advantages of radiation. A profitable 
‘radiation-induced reaction d be bt am 
those processes for which capitel iture an 
process costa are more important than the cost of 
raw materials. 

In a paper on the preservation of food, Dr. R. 8. 

Hamad doe Temperature Research Station, Cam- 
bridgen. summarized the present position of research 
mto the use of ionizing radiations for 
food. It has been established that doses of the order 
of 2 Xx 10° r. are necessary, and efforts are now 
being directed to eliminate the deleterious taste 
and odour which often result from this method of 
sterilization. The full techniques finally developed 
may prove too complex for economie application, 
exoept for very special products; but if the process 
does prove practioable on a wider rangy of common 
foodstuffs, many megacurie sourees will eventually 
be required. 

W. Jones (Imperial Chemical (Pharmaceuticals), 
Ltd.) read a paper on the sterilization of pharma- 
ceutical producta, which compared present methods 
of attaining sterility with what ig known about the 
use of radiation for this purpose. While there is a 
place in the industry for an improved sterilization 
process, most manufacturers are already 
equipped to operate older methods, and a suitable 
procees for small manufacturers must be of low 
initial oost and economic in use. The advantages of 
using fission-product radiation—low maintenance 
cost and ability to sterilize the product in its final 
container—may ultimately prevail, but much more 
work is still re 

The last two papers in this seasion dealt with the 
effect of ionizing radiation on the prysioal properties 
and molecular structure of ee plastics and 
= synthstio and natural high P 

radiation and -ohain polymers, 

Dr. A. pagent (Harwell) dealta with the physical 
changes in such substances as polythene, rubber, 
polystyrene and ‘Perspex’ subjected to pile radiation. 
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The observed effects were interpreted in terms of 
ymer chains and othér 

Dr. K. Little (Harwell), in a 
ects of ionizing radiation on organic 
igh polymers, atiributed the observed changes to 
many chemical effectes, of which cross-linking is only 
one. Experimental evidence for these conclusions 
was derived from examination of many fibres 
(‘Orlon’, nylon, silk, viscose, etc.) which had been 
irradiated in the pile. Ba 

In the course of the discusion it became olear 
that there is not sufficient information in either the- 
technical or economic sphere to assess the potential- 
ities of using flasion-p radiation in the chemical 
industry. University research departmenta could 
help @ great deal by building up & systematic 
chemistry of radiation effects. The economic saseas- 
ment awaits more realistic estimates of the cost of 
producing sources of high specific activity. The 
type of source required, the mte at which it is to be 
used, the design of irradiation vessel and many other 
factors are all dependent on the processes to be 
worked. Guidance on these points is needed at an 
early stage if full advantage is to be taken of the 
radiation as soon as it becomes available. 

Technical feasibility m the preservation of food 
and sterilization of pharmaceutioal products is leas 
in doubt, and some idea of the required doses is 
already available. With materials for human con- 
sumption, however, many very important safety 
aspects arise. Most of the posse ak pian fission 
products are of too low an energy to reoiable 
activity through the neutrons hee (yom). 
processes ; but this aspect must be checked, especially 
for the short-lived flesion products. It must also be- 
established beyond se a oe doubt that toxic 
compounds, moluding carcmogens, are not produced 
in irradiated material and that consumption of that 
material on & large soale and over long periods will 
have no harmful effects. These are formidable 
obstacles ; but the potential value of the method is 
great. 

In regard to the medical aspects of the subject, 
it was emphasized that the handling and utilization 
of megacurie sources would be intrmsically very 
dangerous, and an important part of the energy and 
cost of-development of the new methods must be 
applied to these protection problems. 

The third seesion dealt with separated fission 

for many of which important uses have 
already been found, and this session was therefore 
leas speculative in nature than the earlier ones. 
Prof. W. V. Mayneord (Royal Cancer Hospital, 
London), who presided at this session, outlined some 
of the medical uses of radiation, pomting out that the 
overall amounts of material ired for these pur- 
poses are likely to be very aaah tod than tho dotal 
ion; kilocuries of some isotopes, such as 
om@aium-187, would, however, be 

Dr. W. P. Grove (Amersham) described methods 
of mounting separated fission producte safely for 
industrial and medical use. By forging active oxides 
or altas into silver or other metals, thin foils or 

plaques can be obtamed in which the beta aotivity 

suffers little self-absorption and from which no active 
contamination is removed by rubbing, boilmg m 
water, or similar treatment. 

In @ paper on cmaium-187 and its use, W. 8. 
Eastwood (Harwell) pomted out that this isotope 
has a very long-lived be emission which is 
likely to be valuable in medicine for rediotherapy. 


on the 
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Sources of about 5,000 curies mounted m a 5am. 
cube could be used in place of an X-ray teletherapy 
unit and, unlike the latter, could not 
moment. Such cwaium-187 sources would also be 
ideal for use by industry ın research and develop- 
ment on radiation chemistry. Dr. J. W. Arrol 
(Harwell) described the and uses of gome 
‘other fission products. Iodine-181 is used extensively 
in medicine, and the plant for ita large-scale pro- 
duction from fission products was described. The 
rare gas, krypton-85, 1s particularly valuable because 
of its chemical mertneas and ita radioactive long 
life. The fact that it is almost beta-emitter 
makes it possible to handle very activity souroes 
with little shielding. Its use as a static eliminator, 
in ventilation control, and for sterilization of blood 
plasma was suggested. 

As a result of this symposium it became olear 
that the following stepe should be taken. if the full 
and efficient use of the radiation from fission products 
is to be ensured in Great Britain. The assistance of 


available to carry out short-term studies 
of radiation effeota which may be of special interest 
to them. The technical problerns of preventing 
unpleasant taste and odour and of ensuring safety 
of the clearly require further attention m 
the fleld of food preservation and pharmaceutical 
sterilization. Realistic estimates of the cost of making 
available large flesion- sources from existing 
and from future plant should be . Plans 
already made for the production of sources of high 
speciflo activity from fission-product wastes should 
be implemented, since this will not only provide 
sources for medical and industrial use but will also 
furnish the basio information needed for technical 
and economic estimates of future large-scale pro- 
duction of sources. 

As information becomes available from this work, 
the overall advantages of using fission-produot 
radiation must be assessed on a national basis and, 
by close collaboration between the atomic energy 
project and potential users, a scheme should be worked 
out for apportioning the additional cost of providing 
the facilities. 

The papers presented at this symposium, together 
ee a of the od wl bo on alo at He 
pared as a Harwell report, and will be on sale at 
B o Office. The p a 

by permission of the tor of tho 
A Eoo Energy Research Establishment. 
G. N. WALTON 
J. WEIGST 


SOLUTIONS OF ELECTROLYTES 
IN- ORGANIC SOLVENTS 


SYMPOSIUM on “Solutions of Electrol 

Organic Solvents” was held at Buckland 
Buckland, Berks, on April 15 invitation of the 
Physical Chemistry Group of Atomic Energy 
Research Establishment, Harwell, About fifty people 
attended, including visitors from various universities 
and institutions in the United Kingdom and overseas. 
The meeting was under the chairmanship of Dr. E. 
Gluecksuf (Harwell), who, in his opening remarks, 
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ssid that the nine papers to be discussed were grouped 
into three sections : solvent extraction and the nature 
of addition complexes ; acid-base phenomena in non- 
aqueous solutions; and the constitution of solutions 
contaming iodine. 

The first paper, by T. V. Healy and Dr. G. M. 
Waind (Harwell), was on “The Extraction of Metal 
Nitrates into Phosphate Esters”. Mr. Healy discussed 
the differences in the extraction of cobalt, sodimn, 
and uranyl nitrates from aqueous solutions by 
tributyl phosphate, and also partition data for 
uranyl nitrate between water’ and the solvents 
y paT phosphate, y PI 

A R hosphate. He showed thai 
constants and pes 
energies of ae of uranyl nitrste between the 
various solvents are in the order expeòted from the 
alectron-donor ies of the solventes. Deviations 
from ideality above 0-1 Af were used for estimating 
approximate solvation numbers for the complexes (for 
example, n = 2 for UO,(NO,),..(Bu0) ). More 
accurate values were obtained from partition data 
(with organic concentrations < 0-1 M) in the 
of inert diluents, in conjunction with solvent activities 
obtained from vapour-pressure measurements. 
see H. M. Feder (Acana National Laboratory, 
cago), in & paper entitled “The Stability of 
Moleteles Addition Oompounds: a Solubility Tech- 
nique”, dealt with the formation of oom 
between mercuric chloride and various olg 
and carbonyl in oarbon tetrachloride, 
Although equilibrium was reached more slowly in 
organic media than in aqueous solutions, the resaltes 
were reproducible, and enthalpy, free energy and 
entropy changes for the reactions were evaluated with 
good precision. After discussing the applicability and 
limitationg of the solubility technique, Dr. Feder 
resulta on uranyl nitrate dihydrate with a 
wide variety of organic bases (donors). Formation 
constants thus obtained were compared in terms of 
the general Lewis acid — base theory, as modified by 
sterio requirements. 

The discussion on these two pa was opened 
Prof. W. F. K. Wynne-Jones pseu ae 
who criticized the use of the term ‘base strength’ 
when applied to Lewis donor species. He pointed oub 
that the term can be precisely and usefully defined 
in the conventional way in aqueous systems, and 
showed that an attempt to lize this to obtain a 
sequence of base strengths valid for all systems merely 
results in & confused state where & unique order is 
not even defined within the one solvent, This was 

by Prof. J. A. A. Ketelaar (Amsterdam), 
In anewer to R. P. Bell (Oxford), Mr. Healy said that 
the water oontent and electrical oondustivity of 
sodium nitrate solutions in phosphate esters have not 
yet been determined. 

In the seasion before Pace n, two 
read from the Atomio Ene blish- 
ment, Harwell. H. A. C. MoKay, who spoke on ‘The 
Partition of Nitric Acid between Water and Ethers’’, 
considered first the binary water- ether systems. 
The differential heata of mixing indicate compound 
formation, and the water-vapour pressure curve in 
the water — pentasther system indicates interaction 
between the dissolved water molecules in the penta- 
ether. In polyethers, the oxygen atoms appear to act 
independently of each other when forming complexes 
with water or uranyl nitrate. Mr. McKay said that 
conductivity and viscosity measurements show that, 
in most cases, the nitric acid may be considered as 


were 
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un-ionized in the ether phase, B0 far as partition 
resulta are concerned. The amount of water accom- 
the nitric agid into the organic phase varies 


panying 
considerably from ether to ether. The paper con- 


soley loa ot E e ele an 
activity against the mole ratio of nitric acid to ether, 
which are strictly linear only at the lowest con- 
centrations. ; 
Dr. Glueckauf’s paper on “The Ternary System 
Nitric Acid - Water — n-Butyl Ether” was a thermo- 
dynamic analysis based on partition experiments 
(activities), phase composition data, and molal heat 
contents obtained by Miss B. L. Ford (Harwell). 
The four characteristic features of the system are 
complex formation, with bonding, of 
butyl ether and nitric acid in 1:1 ratio (— AH = 
7 peel) association of this ex with 
water; partial formation of a bimolecular species 
(Bu,O.HNO,),.2H,0 (w < 1), 
as indicated by the trend of activities ; absorption 
of nitric acid as a species in which the 1: l ratio is 
exceeded, in those solutions where the mole ratio of 
nitric acid to ether approaches unity. This species 
has a much higher heat content (AH ~ 8 koal./mole 
nitric acid) than the normal 1:1 complex, and the 
trends of activities and heat contenta are consistent 
with bimolecular association. Dr. Glueckauf said 
that these four types of interaction are typical of the 
ternary systems of all ethers im equilibrimm with 
eous nitric acid solutions. 
the discussion, Prof. Wynne—Jones directed 
attention to the difficulty of obtaining precise 
formulæ for the addition complexes from purely 
thermodynamic arguments, and Dr. Feder suggested 
that, with so many simultaneous equilibria, progress 
in the detailed understanding of such .a ternary 


system this method might be rather slow. Mr. 
Bell and Tie a yng tunel ey 
identifying the complexes ted by ultra-violet 

ion spectroscopy. . Ghueckanf replied that 
two-p. equilibration, using solutions of known 
activity, ita observations over & greeter range 
than can attained by almost any otber method, 


and he recommended its wider application, preferably 
in combination with other techniques. 

The first speaker in the afternoon was Prof. Wynne- 
Jones, who contributed a paper on ‘The Interaction 
of Acids and Bases m Non- Solventa’’. After 
a brief historical survey which streesed the inftuence of 
hydrogen bonding in reducing the res: i of ionizaticn 
in non-aqueous systems, he pom ut that such 
ee ee 


between a number of amines and nitrophenols in 
bengene solutions. By measuring the absorption for 
different acid/base ratios at a series of temperatures, 
fall thermodynamic data were obtained for the 
The strikingly large entropy effects 
(~ 80 cal. deg.~? mole!) were explained by assuming 
that the benzene sucess s oriented 
the stro lar compounds. Prof. Wynne-Jones 
sine ee a to the mechaniam of the 
Menschutkin reaction and concluded by observing 
that, iņ such solvents, the concepta of acid and base 
tend to lose their of definition. : 
Dr? D. D. Eley (Bristol) then. a paper on 
““Solutions of Aluminium Halides” which eu 
recent results obtained in collaboration with Dr. P. J. 
King (Bristol). Whereas aluminium bromide gives an 


banad 
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ideal solution of Al,Br, molecules in benzene, addition: `. 
of hydrdgen bromide resulta in the formation of tw 


liquid phases. E a ches haa c Ie A 


conductivity; but the lower phase, of composition 
Al, Br,.HBr.60,H,, is highly ionized. Before addition 
of h bromide, the solution has an absorption 
band at 2785 A. due to Al,Br,.n0O,H,; this may be 
attributed to a charge-tranafer spectrum. ‘The intro- 
duction of hydrogen bromide suppresses this band, 
and a new absorption appears at 3800 A. which 
eventually spreads to 6500 A. at high concentrations. 
Dr. Eley said that an increase in the preasure of 

bromide, while effecting relatively little 


+ 
Lad 


poe fg mir mip E me 


(Manchester ‘Harwell 
spoke of the possible structure of the molecular 
addition compotinds and of the relation of Dr. Eley’s 
resulta to those m containing aluminium 
chloride and boron trifluoride. Dr. A. R. Mathieson 
(Nottingham) reported some observations on the 
effect of aluminium chloride on the spectrum’ of 
benzene in n-hexane solution: whereas the benzene 
bands between 2400 and 2650A. are unaffected, 
aluminium chloride enhances the absorption below 
2400 A. This absorption does not obey Beer’s law 
and suggests formation of a complex. Dr. Mathieson 
aiso pointed out that the single peak at 2820-A., 

obtained for a solution of aluminium chloride in pure 
benzene, ia similar to that observed for a solution of 
aluminium bramide in the same solvent. 

The last group of papers dealt with solutions con- 
oe iodme. Dr. L. L Katxin (Argonne National 

pained Chicago) spoke on “Solvation Effects in 
the Tri-iodide Equilibrium". He first considered the 
general effecta of dielectric constant, donor strength, 
and stoichiometry on solvation, and then discussed 
some resulte obtained with aqueous t-butyl aloohol 
solutions „of tbutylammonium iodide or sodium 
jodide, in the presence of iodine. The tri-iodide 
dissociation. constants were obtained by a spectro- 
photometric dilution , using the absorption 
at 3550 A. This gave, independently, both the 
tion constant and the extinction coefficient. 
Dr. Katzin showed that the shape of the curves of 
optical density against water content for sodium 
tri-lodide oan be ascribed to a cation hydration effect 
which is largely complete at low water concentrations. 
The of these results for theories on the 
constitution of iodine solutions was outlined. 

Prof. Ketelaar followed with a paper on ‘The Colour 
and Constitution of Iodine Solutions”. He pointed out 
that 0o solvation, of iodine in solvents such as 
the chlorinated olefins, though well establiahdéd, is yet 
so weak as to leave unaffected the visible absorpti on 
spectrum. In the ultra-violet, however, absorption 
dus to the complexes formed is observed. Prof. 
Ketelaar said that, in a group of related compounds, 
there is a linear correlation between both the free 
energy and heat of formation, on one hand, and the 
frequency of abeorption and ionization potential of 
the donor, on the other. Using benzene as an example, 
he calculated the difference in bonding energy between 
the two configurations of the resonance-complex, and 
showed that this decreases with icronemg methyl 


substitution, 

Dr. Greenwood the final paper of the 
symposium, dealing with ‘“The Electrical Cor ductivity 
and Oolour of Iodine Solutions”. Hxperimenta-were 
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and chemical reactivity of solutions containing iodine, 
bromine, iodine monochloride or iodine monobromide. 
He showed that, whereas all violet solutions of iodine 
are non-conducting, brown solutions conduct sega 
by virtue of the equilibrium : 
solvent + 2I, = solvent It + I,-. 
When a donor solvent is added to a violet solution, 
it turns brown with simultaneous onset of con- 
ductivity. Again, the effect of heat, in tending to 
alter brown sohrtions reversibly to violet, i is paralleled 
by a decrease in conductivity which mcreases again 
on cooling. Dr. Greenwood pointed out that ionic 
reactions typical of either the iodine cation or the 
tri-iodide anion occur rapidly in brown solutions but 
not in violet solutions, and that there are i rtant 
similarities between the ultra-violet spectra of brown 
solutions and the spectrum of the tri-iodide ion. 
Prof, Mulliken opened the discussion of these papers 
by considermg in detail the nature of the iodine 
complexes and their relation to charge-transfer 
The structure of the tri-iodide ion was also 
. Mr. Bell described designed 
to measure the concentration of positive iodine in 
strongly acid solutions, and contributions were also 
made by Dr. Fairbrother and Prof. Wynne-Jones on 
the mgnificance of dipole measurements in solutions 
containing iodine the use of spectrophotometric 
techniques to obtain equilibrium constanta in solution. 
Bagh symposium aarti B & ghort summary 
o Ə proceedings Prof. Wynne-Jones. 
Informal p Glape were naad: after dinner and 
provided a fitting sequel to a pleasant day at Buckland 
House. N. N. GREENWOOD 


SOUTH-WESTERN NATURALISTS’ 
UNION 
CONFERENCE AT ILFRACOMBE 


HE South-Western Naturalists’ Union held its 

twenty-sixth annual Whitsuntide Conference at 
Ufracombe during May 22-25, at the invitation of 
the Ilfracombe Field Olub. The meeting opened with 
& reception on May 22, when the chairman of the 
Lfracombe Urban District Oounsil, Mr. H. P. Smith, 
welcomed the members; afterwards, Mr. E. Gil 
showed a series of films illustrating marine and 
terrestrial life, 

On May 28, the annual meeting of the 
Union was held, the chair being taken by the president 
of the Union, Mr. Mervyn G. Palmer. In his report the 
honorary secretary, Dr. Stanley Smith, stated at the 
present time the Union embraces twenty natural 
history societies, one institution and one private 
member; sinoe the last general meeting, held at 
Plymouth on June 2, 1952, the Salisbury and District 
Naturalists’ Field Olub has become affiliated. He 
announced that three of the affiliated societies, 
together with a fourth body, have acquired the 
ee ee 

natural amenities and to make these available to 
naturalists. Particulars concerning the conditions 
under which permiasion to visit the island are granted 
can be obtained from Mr. J. H. Savory, 61 Lower 
Redland Road, Bristol 6. Dr. Smith also directed 
the attention of the Union to the lamentable destruc- 
tion of the Long Barrow near Marlborough, Wiltshire. 
A resolution was passed expressing the Unian’s con- 
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cern at the loss of these ancient monuments. A letter 
from the secretary of the Bristol Naturelista’ Society, 
Mr. 0O. 8. Carlile, inviting the Union to hold ite next 
conference at Bristol was read, and this invitation 
was unanimously accepted. 
The election of officers for 1954 conoluded the 
proceedings. Mr. E. R. Harris (Plymouth) was 
elected president ; and the honorary secretary, Dr. 
Smith, the honorary treasurer, Mr. H. W. 
Turner, and the honorary suditor, Dr. F. 8. Wallis, 
were asked to remain in offloe. Mr. O. 8. Carlile and 
Mr. R. W. Hall were added to the Gounail. 

In the afternoon, members visited Arlington Court, 
which for many generations had been the home of 
the Chichester family and is now the property of the 
National Trust. In the ing, & lecture on “High 
Lights and Shadows of Bird Photography” was given 

A comprehensive tour of north-west Devonshire 
occupied the whole of May 24. On the outward 
journey St. Nectan’s Ohurch, Stoke, was visited and 
the contorted strata at Hartland Quay were examined. 
At Hartland Abbey the party was met by Major 
Stuckley, the owner, and was conducted by him over 
the house, which is of considerable architectural 
interest and contains many treasures. On the 


pa ah acai Sea ade ing breedin g grownes 
of large blue butterfly (Maculinea arton (Linn.) ). 


Major Stuckley explained that the area has been 
fenced around, m an endeavour to preserve the 
insect, the remarkable life-history of which he briefty 
outlined. Members were shown over Clovelly Dykes 
(earth-works attributed by Lady Fox to Iron Age B) 
by Mr. J. C. and Mrs. Hilton. Mr. Hilton also 
showed flint arrow-heads and other stone imple- 
menta found im the neighbourhood, He explaimed 
that the flmt-working site was within a quarter of a 
mile of the Dykes. 

There was & short excursion on the morning of 
May 25 to Chapel Wood Bird Sanctuary, Spreacombe, 
owned by the abla Society for the Protection of 
Birds and under the administration of the Ilfracombe 
Field Otub. 


NATIONALIZED INDUSTRIES IN 
GREAT BRITAIN 


RELATIONS WITH THE PUBLIC 


HE Acton Society Trust has published a number 

of studies surveying certain aspecta of the 
nationalized industries that appear to be specially 
important, and the last of these studies, No. 12, deals 
with the relations which are being developed between 
the nationalized industries*. It is a subject of crucial 
importance, and, although some parts of it have been 
discussed in earlier studies, this brief account of the 
arrangements s80 far made to foster relations with the 
public bears closely on the three main topics to which 
the previous studies have been devoted. A satis-- 
factory solution of this problem would far to 
resolve that of the accountability of the industries 
to Parliament or of their internal mdustrial relations, 
and might even contribute substantially to remove 
some of the difficulties noted in the distribution of 
authority and the supply of those qualified to wield 


authority. 
* Acton Trost. Wationalteed Ind Series 1%: Relations 
T tee oe . 39. (From the Trust, 39 lubeok Sizpat London, 
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Tho first impreasion derived from this study is that 
of the confusion which arises from lack of clear 
thinking and the failure to reconcile in practice the 


different interesta which nationalization was intended- 


to serve. Next it is alear that some aspecta of the 
conduct of these vast mdustries unstudied and 
unnoticed, and it is posible that much of what-ths 
public really thinks and wante is overlooked. A 

public relations service is clearly essential, and the 
question is what form it should take. 

The study points out that success in this field 
depends above all on the attitude of the Boards: if 
eee ee ee eae 
relations officers can. do little, nor t 
bean feaclinl qian the iniesiries on ena ions 
of a public relations department. Few public relations 
officers appear to have a alear conception of the 
limita of their obligations, and the Trust suggests 
that the ition of such departments in the nation- 
alized i j 
functions assigned to them and of the qualifications 
of their staffs. Moreover, the role of Parliament in 
a ge Oe a aE 


has a strong decentralizing 

the system of consumer councils has failed to counter- 
act. While there is scope for detailed inquiries by 
universities, research mstitutions and other interested 
bodies, which could keep the publio in close touch 
with the performance of the industries, such inde- 
pendent inquiries would have to be conducted on & 
systematic and intensive basis. 

The Trust concludes from this study that the 
nationalized industries need to give far more attention 
to this problem, and, in particular, to take a much 
wider view of their responsibilities than the duties 
imposed by the nationalizing Acts. They need to 
find out far more thah they already know about the 
consumer and his views, and the Trust cites the 
listener research of the British Broadcasting Oor- 
poration as an example of what might be done, 
possibly in co-operation with the consumer councils. 
No gentler hint that some industries—the study dis- 
claims any inclusive validity for ita conclusions—need 
to become more mindful of the idea of public service 
could well be given, but the main emphasis is on the 
flow of information in both directions—from, as well 
aa to, the Boards. The final conclusion, however, is 
the most urgent: the coentre of interest in the 
relations of the industries with the public needs 
- shifting away from the top. The spur of publio 
scrutiny must be applied at all points, for without 
ultimate control by lament domination by the 
sectional interesta, already so much in evidence, may 
well follow ; but for the individual consumer the basis 
of public relations is local. The industries should 
turn their attention to this in an attempt to overcome 
eee O Oaa De e o aa of the public 
undoubtedly feel and which, as Mr. L. Hardern 
pointed out last year in his contribution on this thame 
to ‘Problems of Nationalised Industry”, ra 
“all the elements of 6 ition or hostility 
sa thw Aoo of tho nationalised txdastries, ET 
of the success or efficiency they may Bea ie aca in their 
taake”. Apart from quoting that passage from Mr. 
Hardern’s paper, the Acton Society Trust makes 
littlé-reference to this factor of public confidence and 
goodwill or to the handicap which the growth of 
suspicion and misunderstanding could prove to the 
nationalized industries. Mr. Hardern’s paper makes 
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the more useful complement to that of the Acton 
Bociety Trust because it includes constructive sug- 
gestions for improving the publio relations service Bo 
asto promote mutual respect and co-operation in the 
continuous improvement of efficiency and standards 
of service and morale. 


ECONOMIC POSITION OF 
CAMEROON WOMEN 


RESEARCH grant from the Colonial Social 
Beience Research Council enabled Dr.. Phyllis 

M. oe a ee a a 
in the Bamenda division of the British Cameroons 
during the years 1944 and 1948, and she is to be 
on having published some of the 

ta of her researches go expeditiously and in such 
detail*. This 220-page paper-backed report (which 
is Tether high in price) gives a very clear account of 
the role of wounen in this very pleasant and atypical 
region of West Africa—a high 


or over-population ; it is a region which, through no 
fault of its own, was split between the British 
and French mandated areas after the First World 


War. 

of this report is, no doubt, oon- 
tained in the chapters on standards of living and on 
Kumbew budgets, eighteen of which are given in full 
in an & 
prefer 


more general chapters on the way these 


people live, and on the things in life which they value.’ 
In Bamenda they consider that it is the man’s job: 


to rule and to provide the very modest cash incomes 
of the household, and it is the woman’s to grow the 
food and to feed the ; 

The Nigerian Government, to judge from Prof. 
0. D: Forde’s preface to the report, considers the 
status of women in Bamenda to be unduly low 
and to constitute one of the oontributory causes 
of the under-population of the region as well as 
a social obstacle to ita economic development. Dr. 

s report leaves one with the impression 
i t be considered 


eer een Ibibio groups in the eastern region 
aa 
pulation. If a comparison could have 
koan oade with other parts of the Cameroons or 
aai E O a cage ‘provinces of 
the northern region, quite different 
have been formed. It is, after all, only by a political 


accident that the British Gameroons has became a . 


province of the eastern region, & region which 
differs completely from Bamenda ecologically, econ- 
omically and culturally. As for being an obstacle to 
development, this surely depends primarily on how 
the women are & Any plans for economio 
development, as Dr. Kaberry says, must take into 
acoount the fact that women will continues to assume 
the major responsibility for dpe eet the im- 
mediate problem, therefore, is 

techniques and their organization eof le la 
present policy of demonstration plots and ae 


in needlework and hygiene” is unlikely to make much ` 


impreæion upon them. _G@. I. Jones 


S Wo en Oe ee ee ee ee of 
eatin 2 ee oe Piyle Le EAD Pp SEO TII platen 
Mo. L Pie ate rr Kaberry. Pp. 220+11 plates. 


. > 
ai 


grassy plateau, well- 
watered and fertile with as yet no problems of erosion: 


~ 


; but the average reader will probably . 


oruba and with - 
ia, is certainly not a contributory cause , 


opinions might - 


ene: 
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EFFECTS OF SALTS ON 
INTERACTIONS IN : 
POLYELECTROLYTE SOLUTIONS: 


By Pror. J. A. V. BUTLER and Dr. B. E. CONWAY 


Chester Beatty Research Institute, Institute of Cancer 
Research, Royal Cancer Hospital, London, S.W.3 


recent years a number of investigations has 
been made in capillary tube viscometers of the 
viscosity of aqueous solutions of polyelectrolytes and 
the effect of added salts thereon. The effects have 
been interpreted im terms of the theory of poly- 
electrolyte molecules by Arnold and Overbeek, and 
by Fuoco’. According to this the effect of 


Pd igra 


Ea a te le A a S 


owing to a decrease of the repulsive foroes of ite 


In the oase of deoxyribonuoleate solutions, similar 
effects be expected a priors. A large decrease 
of the viscosity is brought about by salts at moderate 
concentrations (10-10 gm./ml.), but at extremely 
mall conoentrations an entirely different of 
behaviour has been observed. Pouyet? found in & 
study of the of such solutions in the Couette 
viscometer that the reduced viscosity (y/o) decreases 
rapidly with dimimishing concentrations m the region 
between o = 10“ and 10> gm./ml., and in the limit 
o — 0 approaches the same limiting value as the 
(constant) value which it has in galt solutions. This 


.type of behaviour has been oonfirmed by us‘ with 


several samples of deoxyribonucleic acid, which differ 
somewhat in the concentration at which the decrease 
of visoosity ins. Also, very small concentrations 
of saite (10-*-10-+ M) have a marked effect on the 
viscosity at concentrations above those which possess 
the value. 

A falling off of the reduced viscosity of polymers 
at very amall concentrations was observed by Boyer 
and Streeter’ and by Moore and Russell, who 


~ attributed ıt in part to adsorption from the very 


dilute solutions on the surfaces of the viscometer. 
This does not seam to be a signifloant factor in our 
experiments, as the solution was poured out of the 
viscometer and replaced until a constant value of the 
viscosity was obtained. A maximum of the specific 
viscosity of polymethaocrylate solutions at o = 0-05 
per cant was observed by Alexander 
and Hitoh". 

It therefore seemed to be interesting 
to determine the effeot of salts on 
specific viscosities of solutions of a 
typical polyelectrolyte, at smaller oon- 
centrations than any yet recorded and 
at very low shear rates, to see if a 
similar type of behaviour occurs. We 
ibd ee such measurements in the 

tus with a highly poly- 

polymethacrylic acid of mole- 
Sapam et 2:2 x 10* (used as 60 per 
cent sodium selt) kindly given us by 
Dr. P. Alexander, and the results are 2 
given in the accompanying graph. As 
can be seen, the behaviour 18 very 1 
gunilar to that of deoxyribonucleic P 
acid. However, it has been diffloult to o fees 
reach sufficiently low concentrations 0 
to establish with certainty whether the 
intrinsic viscosity of this material 
reaches the same value ın water as 


i 


A 


{(p.)O med} /o x 10 
ce 
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; 
in salt solutions; but there is no doubt that the 
effect of salta (in the limit of zero shear), which is 
very great at moderate concentrations, is greatly 


_ diminished at conoentrations of- the order of lo 


Dts below those where the rapid fall 
of y/o occurs, namely, 0-008-0-001 per cent, it is 
noticeable that the plot of 7,/c is again nearly hori- 
zontal. This may indicate that a region is now being 
approached where the particles are moving in- 
dependently and intermolecular interaction is no 
longer significant. This behaviour between 0-001 and 
0-00025 per cant also confirms that adsorption effects 
are not vitiating the results. 

The interpretation of these fasts would be difficult 
except on the game basis as already suggested in the 
case of solutions of deoxyribonucleic acid, namely : 
(1) that morease of reduced viscosity with conoen- 
tration is due to i Ing interaction of the particles, 
and (2) the extent of the interaction at a given 
concentration is greatly reduoed by even a small 
concentration of salts. Henoe, the interaction of the 
polyelectrolyte particles must be regarded as 4 
general feature in all but the most dilute solutions ; 
and the effect of salts on the viscosity should not be 
ascribed solely to changes of extension of the particle. 
Incidentally, it might be noted that the reduction of 
viscosity by 0-1 N sodium chloride on 10~ gm./ml. 
polymethacrylate ia of the order of 989-5 per cent. 
On the basis of the present measurements, It is 
impossible to exclude a relatively small effect of the 
salt on the intringio viscosity (o. 50 per cent), so that 
some change of shape of the isolated particle may 
ocour in the presence of salts. But it would be 
difficult to explain the imcrease of the reduced 
viscosity with oonoentration, except on the basis of 
interaction. 

If this view is correct, we may in 
origm of imteractions of polyelectrolyte pe nae 
which occur at low concentrations and are greatly 
reduced by even small concentrations of salts. It has 
been suggested’ that hydrogen bonding oocurs and is 
ee for the abnormal dependence on shear in 

solutions ; but it is difficult to see how hydrogen 
bonds could be sensitive to small amounta of salt. 
We find it difficult to avoid the conclusion that the 
Interaction must be electrical in nature and due to 
interionic forces between the polyions, and their 





4 6 8 
Polymer concentratuon (gm.fs.o. x 10°) 


deoxyribonucieio acid (DNA) 
) poalymethaerylato (PALA) In water and wlt solutions 
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counter ions. The counter ions may, in fact, attempt 
to complete their ionic atmospheres by attracting 
more than one polyion, and this will give rise to 


attractive forces between the polyions—an effect - 


which would be greatly diminished by added salts. 
An. effect of this nature was p by Staudinger* 
in his ‘swarm’ theory, but it has been held that the 
facts support a ‘shape’ theory better’. Also Overbeek 
and Verwey!’ have found theoretically that the 
double layers of two (large) charged particles tend to 
repel each other. The interaction of charged rod-like 
particles has also been studied by Dube!!, whose 
calculations suggest that an attractrve force between 
m may oocur under certain conditions. It could 
that the decrease of interaction produced 
by salts is a consequence of a change of shape or 
configuration, but this does not agree with the com- 
paratively amall effect of salt at small concentrations 
of polyelectrolyte and does not explain the nature of 
the interaction. A more extensive study of a variety 
of systems will be required before this can be con- 
fidently decided. The facts given above provide a 
new outlook on the problem and suggest that «6 
considerable degree of electrical interaction arising 
from the mterionio forces between polyions and their 
counter ions may be a common feature of such 
solutions, and that the abnormal dependence on shear 
of the viscosity of these solutions may be a con- 
sequence of such electrical interactions. The degree 
of interaction between two partioles will ey aa 
tinuously and will depend on their distan 
common ion. On this view, al of interaction 
may be expected to oocur and shearing forces 
will themselves affect the amount of interaction since 
they will apart particles im which the electrical 
attraction holding them together is leas than the force 
produced by the shear. A more detailed atudy of 
- such effects is bemg made and will be published 
elsewhere. 

We wish to thank Dr. P. Alexander for specimens 
of polymethacrylate. This investigation has been 
supported by grantas to the Royal Cancer Hospital 
and Chester Beatty Research Institute from the 
British Empire Cancer Campaign, the Jane Coffin 
Childs Memorial Fund for Medical Research, the 
Anne Fuller Fund, and the National Cancer Institute 
of the National Institutes of Health, U.S. Public 
Health Service. [April 7. 

Note added wn proof (July 1). It is necessary to men- 
tion two poamble alternative explanations of the effect 
observed. (1) At high dilutions hydrolysis of the 
polyelectrolyte salt might occur, ing in & dis- 
placement of the equilibrium NaP + H,O @ HP + 
NaOH to the right, so that at high dilutions a greater 
fraction of the polymer is in the leas viscous 
acid form. The ratio NaP should depend on the 
pH of the solution, but measurements of this made 
in dilute solution show no significant change. (2) Since 
60lutions exposed io air contam dissolved carbon 
dioxide, the reaction HCO, + NaP = NaHOO, + HP 
will occur to a significant extent at high dilutions 
of the polymer, since the pK’'s of the two acids are 
of a similar magnitude. It is diffoult to make the 
Viscosity measurements in the Ocuette a tus in 
the complete absence of carbon dioxide, experi- 
ments with solutions which were free from carbon 
dioxide when prepared and measured as quickly as 
possible showed a marked decrease of the reduced 
viscosity on dilution. Although there was a slow 
decrease of these values with time on to 
air, the initial values obtamed should refer to carbon 
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dioxide-free solutions. The observed decrease of 
visooaity on dilution therefore appears not to be due 
to the reactions mentioned. 
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STATISTICAL SIGNIFICANCE IN 
PSYÇHICAL RESEARCH 


By G. SPENCER BROWN 
Department of Zoology and Comparative Anatomy, Oxford 
| fe pro to show that the logioal form of the 
data from experiments im psychical 
research which depend n statistioal testa is such 
as to provide little evi for telepathy, olair- 
voyance, precognition, paychokinesise, eto., but to 
give some grounds for questioning the practical 

validity of the test of used. 

The recent aim of research workers setting out to 
demonstrate the occurrence of telepathy, eto., has 
been to devise experiments to give statistically 
significant results whioh might reasonably be imter- 
preted as evidence for the phenomena claimed. They 
have succeeded in doing this, but with important 
lmnitationg. In the first place, although some of the 


experimental results appear by statistical reasoning 


‘highly significant’, :.dentical experimental conditions 
do not as a rule bring about their repetition. Thus, 
In an important sense, the phenomena remain 
undemonstrated. 

The other serious limitation m the so-called demon- 
strations of telepathy, eto., is the lack of satinfactory 
control series. This is because control series in this 
work cannot be relied upon to give resulta which are 
any the leas curious and ‘significant’ than those of 
the main series. The classic example is Coover’s! 
experiment in card ing, where half the cards to 
be guessed by the subjects were known to the 
menter at the time of guessing, and the other half— 
the control series—-were not known to anyone until 
afterwards. Coover found no appreciable difference 
between the resulta of the mam series and those of 
the control, and rightly concluded that he had found 
no evidenoe for telepathy. It has since been pointed 
out! that both Coover’s main series and his control 
show @ deviation of successful gus above the 
mean expectation. If all the trials are pooled, the 
calculated probebility of obtaining so large a deviation 
in either direction by chance alone is leas che 0:005, 
which by convention is quite signifloant. The 
mental result has been therefore reimterp in. 
terms of a new phenomenon, clairvoyance, which the 
experiment was not designed to show. 

In later experimenta, more unexpected ‘significant’ 
deviations appeared in what should have been chance 
resulta, and new labels were used for explaining them. 
For example, correspondences between lista of 
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guesses and packs of oards ahuffied and soored after 
tke guesses had been made were referred to as 
‘precognition’. (This expression was also used, with 
leas justifloation, for deb a simple displacement 
of hits.) Later still, correspondences between the 
faces falling uppermost on a die and certain arbitrarily 
(or randomly) chosen ‘target faces’ were taken as 
evidence that an i ter oould influence the 
fall of the die merely thinking about it; this was 
called ‘peychokinesia’. 

For reasons I shall make olear below, the olaim to 
have demonstrated okinesis is theoretically of 
more interest than the claims to have demonstrated 
telepathy and the other phenomena. However, it 
should be pointed out that the results of the ‘paycho- 
kinesis’ experiments are generally indistinguishable 
from those of experiments in telepathy, eto. The 
decline in sooring within the temporal unit? (‘begm- 
ners’ luck’ curve) 1s equally prominent ; the findings, 
however ‘significant’, are not susceptible to demon- 
strable repetition’ ; and control series tend to be as 
curious aa the main series’. But here, unlike the case 
of Coover's experiment, experimenters have not been 
able to explaun the curious results of their ‘psyoho- 
kinesis’ controls in terms of any new phenomenon, 
and have had to fall back n explanations in terms 
of more payohokinesis : sash ‘axplanations’ therefore 
beg the question at issue. 

A test of statistical signifloance depends upon the 
randomization of the set of observations. As Fisher* 
pointa out, this is ‘the physical basis of the validity 
of the test”. It must therefore be assumed for experi- 
mental that the means of , such 
as ing cards, throwing dice or refinements of 
these methods, will not appear to be influenced at all 
by what the experimenter is thinking about. If we 
may not assume this, then we have no empirical 
reason for considering the test to be valid. But 
peychical research workers now olaim to show that 
in many oases the experimenter does appear to 
influences the means of randomizing merely by 
thinking about them: yet in appraising their results 
these workers depend solely on a test of significance 
which is valid only if the results they claim do not 
in. fact occur. 

This is a curious state of affairs. It is olear that, 
by the very logic of the situation, no mere statistical 
test of can suffice to demonstrate the 
existence of & causal relationship between the falls of 
dice and the thoughts of their observers, simply 
because to apply the test in such a case is to assume 
& contradiction. Equally, if ‘significant’ results are 
obtained in @ well-designed and properry observed 
‘psychokinesis’ experiment, then all the b&tatistioal 
‘demonstrations’ of telepathy, eto., must now be 
called into question, sinoe they, like the dice experi- 
mente, rely on statistical signifioanoe only, and not 
upon demonstrable repetition or comparison with 
controls. The olaim for kimeeis has thus made 
nonsense of these claims for telepathy, ete., besides 
being itself, on the evidence, a nonsensical ‘olaim. 

Since it is clearly meaningleas to speak of ‘influ- 
enoing’ random-producing agents on evidence which 
is nothing more than statistically significant, and 
since there nevertheless exist @ number of highly 

’ results in the best and moet 
rigorously obeerved experiments, the simplet ex- 
paanan left open to us is that the calculus which 
eads us to interpret these results as signifioant is 


itself . The only purpose of devising 
criteria of statistical significance is to provide a guide 
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to indicate what observations we make will be 
repeatable; that is, the concept of statistical sig- 
niflcanoe is useful only aa 4 ide to inductive 
significance. But statistioal in psychical 
research is olearly not a guide to inductive signi- 
floance; it ia therefore incumbent upon as to try 
the hypothesis that the results of the beat-designed 
and most rigorously observed ts in psychioal 
research are chance resulta after all, and that the 
concept of chance can cover a wider natural field 
ae we previously suspec ted. 
ae aei ig s equivalent to the assumption 
series do not in fact ‘behave’ quite as 
we have hitherto assumed they do. If this is true, 
then it should be noticeable in flelds where random- 
izing processes have been used for other purposes 
than, peychical reasearch. In later papers I hope to 
show that the present criterion of statistical signi- 


. foance appears to have been systematically mis- 


leading in certain zoological experiments in much the 
seme way as it appears to have been in psychical 
research. In addition I have evidence, salso to be 
published shortly, that statistioally significant results 
similar to those of psychical research are obtainable 
simply by making selections in published tables of 
om numbers as if the tables were themselves 
the data of a psychical research experiment. This 
procedure, which consists in matching randomly 
selected columns of random digita and scoring 
successes as they are scored in columns of recorded 
cards and guesses, produoed, in the frst experiment, 
results which differed from the mean expectation by 
more than three standard deviations; and these 
resulta, together with later ones, are indistinguishable 
from those produced by orthodox psychical research. 
The deviations are not as large as have been found 
in some experiments in telepathy, eto. ; but what is 
chiefly interesting is that such peels ahould be 
' at all, and that the degree of ‘significance’ 

should in fact be aa high aa it is. 

There are some who might suggest, following 
Keynes’, that all these results cannot show anything 
other than that the randomizing processes used were 
not of the best quality, thereby implying that if we 
had used better randomizing agents, results of this 
kind would not appear. However, by now such & 
wide variety of randomizing processes have been 
claimed as objects of suocceesful ‘psychokinesis’ 
experiments, all gi resulta of a characteristic 
form, that it would be surprising suddenly to find 
one which was in this t different from all the 
others ; and if we are y reduced to saying that 
all the random series we can produce are imperfect 
in this way, it us equivalent to saying that there is 
something wrong with our concept of randomness as & 
model for describing what we actually observe. This 
possibility, which Keynes ignored (though Venn‘, 
writing much earlier, did not), is one which accumu- 
lated evidence is now forcing us to consider. There 
is, however, another reason why this possibility 18 
worthy of consideration. 

The concept of physical randomness upon which 
applied probability theory depends is necessarily 
vague in much the same way as the concept of 
physical simultaneity is vague. Attempts to remove 
the vagueness in the case of the randomness concept 
by using it only for series of infinite length do not 
a the empirical problem smoe they leave us with 

S dead ace means of ever completing a test for 
mness. Ás & result, the oriterion for a random 
series is extremely arbitrary, being merely that there 
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is no obvious formula for its construction ; and what 
is obvious, of course, varies between observers. 
Perhaps it should therefore be a matter of some 
surprise that present probability theory applied to 
science in fact works as well as it does; and if we 


could disoover how it is that it does work so well, _ 


we might be able to see how it is that it does not 
appear to work quite well enough. 

I wish to expreas my gratitude to the Perrott 
_ Electors of Trinity College, Cambridge, under whom 
the new description of this ical research problem 
was originally made, and to Prof. A. C. Hardy, of 
Oxford, who generously provided a grant for the 
research to continue in his Department. I ahould also 
like to thank Sir Ronald Fisher, by whose writings and 
conversation I have been greatly helped. 

Cora. Jn RE te in Psyohioal Research’? (Stanford 
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EVIDENCE FOR 2-CHAIN HELIX IN 
CRYSTALLINE STRUCTURE OF 
SODIUM DEOXYRIBONUCLEATE 


By ROSALIND E. FRANKLIN* and 
R. G. GOSLING 
Wheatstone Physics Laboratory, King’s College, 
London, W.C.2 


ATSON AND CRICK? have proposed a 

structure for sodium deoxynbonucleate con- 
sisting of two co-axial helical chains related by a 
diad axis. We have shown" that the mam features of 
their structure are consistent with oertain important 
features of our X-ray di of structure B (the 
high-humidity leas-ord form of the galt). A 
subsequent closer investigation of density and water 
content in relation to the prominent equatorial 
spacing, and also of equatorial intensities calculated 
from a projection of the structure (kindly 
provided by Watson and Crick), makes it clear that 
in detail the structure is not consistent with the 
obeerved equatorial reflexions. Both density and 
intensity considerations lead us to favour a more 
compact helical structure in which the phosphorus 
atoms lie on a helix of radius about 8-5 A. rather 
than 10 A. This value also lies within the range of 
spread of the more diffuse layer-line peaks. 

We are more concerned here, however, with 
evidence which confirms im principle the type of 
structure suggested by Watson and Crick, than with 
criticism on pointe of detail. 

If a 2-chain helical molecule exists in structure B, 
then such a molecule, in modified form, must also 
exist in structure A (the crystalline form obtained 
at 75 per cent relative humidity), since the change 
AB is readily reversible. The purpose of this 
communication is to point to evidence for a 2-chain 
helical molecule in structure A. 

For structure 4 we have measured the itions 
and intensities of reflexions and have cal the 
cylindrically averaged Patterson function’. The work 


* Now af Birkbeck Orystallographic Laboratory, 21 Tor- 
rington Square, London, W.0.1. 
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is described in detail eleewhere‘. The Patterson 
function is ucdd in Fig. 1. The theoretical 
curve for the Patterson function of a smooth helix 
of radius 9-0 A. is also shown (curve (i)). The very 
strong peak at height o = 4 on the fibre axis 
suggests that the phosphate groups of the two chains 
are separated by approximately jo. We therefore 
added to Fig. 1 curve (ii), which completes the 
theoretical Patterson function for two smooth 
oo-axial helices separated by jo (c is the pitch of the 
helix). Ourves (i) amd (ii) together clearly pess 
through a large proportion of the important Patterson 
peaks. Moreover, if we take into account the fact 
that the real structure contains, not amooth helices, 
but phosphate groupe equally spaced along such 
helices, the agreement is even better. 

-The only near-meridional reflexion in the X-ray 
diagram of structure A is a rather weak one on the 
eleventh layer-line. This that there are 
eleven. nucleotides per turn of the helix. (This is 
sufficiently near to the number ten, found for structure 
B44, for the reversible transformation A e B to be 
plausible.) Further, we may suppose that the well- 
resolved peak at 5:7 A. from the pseudo-origin peak 
at c = } represents a P- P vector, and this distance 
is exactly that between neighbourmg phosphorus 
atoms if eleven are equally spaced al one turn of 
& helix of radius 9 A. In Fig. 1 we have marked 
with s cross the theoretical positions of intra-molecular 
Patterson peaks to be for this arrengement, 
assuming that the phosphorus atoms on one helix lie 
vertically above those on the other. The agreement 
with the observed Patterson peaks is seen to be 
remarkably good. 

In Fig. 2 we have marked on the Patterson fumction 
the positions of all inter-molecular P-P vectors 
obtamed when, in the unit cell described below, there 
is one molecule (that is, two chains) associated with 
each lattice point. The circles in Fig. 2 have each only 
1/11 of the weight of the crosses in Fig. 1, and 1/22 
and 1/44 of the weight of the pseudo-lattice pomts 
(relating phosphate residues only) shown by crosses 
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near the half-cell height in Fig. 2. The lattice points 
relating the whole structure are denoted by larger 
crosses near to the origin level in o. In addition to 


this weighting, for correlation with the cylindrically ` 


averaged Patterson function, the weight of each 
calculated should be considered as mversely 
proportio to 2, since in averaging it must be 
spread over @ circle of radius z. When these factors 
are taken mto account, it will -be seen that agreement 
between calculated and observed Patterson peaks is 
still good. 

Space group, density and the uni cell. Using the 

lindrical Patterson. function, we have been able to 
identify the lattice vectors (indicated in Fig. 2) and 
hence to index all 66 observed reflexions. The unit 
coel is face-centred monoclinic havmg a = 22:04.; 
bm 39-8 A.; om 28:1 A.; B = 064°. If the unit 
cell is truly monoclinic, the space-group can only be 
O2, since the molecule contains asymmetric carbon 
atoms. Again, since the structure of the phosphate 
sugar backbone chain is non-centric, the symmetry 
axis cannot pass through such a cham, but must 
relate the chains one to another m pairs. There must, 
therefore, be an even number of chains associated 
with each lattice point. 

In order to calculate the number of nucleotides in 
the unit cell, it is necessary to know both the density 
and the water content. Unfortunately, these quan- 
tities can only be measured on e polycrystalline mass, 
and there must remain some uncertainty as to the 
true density and water content of the ites. 
Our measurements’ gave a density of 1-47 gm./o.c. 
at 75 per cent relative humidity and a water content 
of about 40 cent of the dry weight (or about 
8H,O per nucleotade). We have confirmed that the 
specimens used for these measurements were m the 
form of structure A and not structure B. These 
results correspond to twenty-three nucleotides per 
lattice point, which is in reasonable agreemept with 
the suggestion that the primitive unit cell contains 
eleven nucleotides on each of two chains. 

The three-dimensonal Patterson function. After 
establishing the unit cell and indexing the reflexions, 
the complete three-dimensiona] Patterson function 
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Three-dimenstoneal Patterson function of ripen sodium 
deaxyribonucleate. Bections in æ -— b plane at (I) o = 0, (1D) 6 = 4 


was calculated. This will be published and discussed 
in detail elsewhere. The a—b sections at heights 
om 0 and o = 4 are shown in Fig. 3. The very 
strong peak at a = b = 0, c = } suggests a pseudo- 
halving of the unit cell. On the other hand, all 
features of the zero section other than the origin 
a ep ne reversed in the sectionc = 4. 
bis at once suggests that only & part of the structure 
repeats at c = 4. This is exactly what would occur 
for two co-axial chains related by & diad axis, as 
suggested by Watson and Crick. The phosphate 
groups repeat at o = 4, as indicated in Fig. 1; but, 
since the two chains run in opposite directions, this 
will not be true of the rest of the molecule. 

Relationship between structure A and structure B. 
In conclusion, we suggest that the unit in structure 
A is, as in structure B, two oo-axial helical chains 
running in ite directions. In the change from 
B to A the number of residues per turn increases 
from ten to eleven and the pitch of the helix decreases 
fram 84 A. to 28 A. In structure A the phosphate 
groups lie on & helix of radius 9 A., with a separation 
of a ximately $c between the phosphate groups 
of two co-axial chains. 

The vertical component of the inter-base distance 
is thus decreased from 3-4A. in structure B to 
2-55 A. in structure A. This indicates that in structure 
A the planes of the bases cannot be perpendicular to 
the fibre axis. The positions of the strong reflexions 
on the sixth, seventh and eighth layer-lines suggest 
that the angle of tilt is about 25°. 

We are tefal to Prof. J. T. Randall for his 
interest encouragement. One of w (R. E. F.) 
acknowledges the award of a Turner and Newall 
Fellowship. [June 25. 
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The Editors do not hold themselves responsible 
for opinions expressed by thew ‘correspondonis. 
No notice ts taken of anonymous communications 

D-Enzyme: a Disproportionating -- 

Enzyme in Potato Juice 


Tas synthesis of amylose is catalysed by the 
enzyme phosphorylase, which effecta a reversible 
tranaglucosylation reaction between giucose-1-phos- 
phate and chains of a-l: 4-linked glucose units. 
Hitherto this has been the only known plant epryme 
odpeble of effecting the synthesis of a-l : 4-glucosidic 
linkages. We now have to report the discovery of an 
enzyme in the potato which can effect the synthesis 
and degradation of (short) amylose-type chains by 
transglucosylic action. The enzyme was detected 
in greatest amount in the aloohal-precipitated fraction 
of potato juice which also contains the greatest 
amounts of Q-enzyme. The latter enzyme catalyses 
the conversion of amylose into amyl m, which 
involves the simultaneous splittimg of a-l : 4-links 
and synthesis of a-1: 6-links (an irreversible trans- 


glycosylation)!. The new enzyme manifested itself 
when a Q preparation was allowed to act on 


acid hydrolysis of amylose’. Two effects were noticed. 
First, iodme-staining material was synthesized from 
the achroic saccharides and, secondly, paper chroamato- 
aay of the digests revealed that the substrates had 

disproporticnated into products of higher and 
lower molecular weight, the latter including ghuoose. 
For this reason, we bave provisionally named the 
new factor D-anzyme. 

D-enzyme brings about rapid disproportionation 
of malto-triose, -tetracee, -penteaose, -hexaoge and 
-heptaose ; but action in the case of maltose is doubt- 
ful. Glucose itself is not a substrate. The greater 
the molecular weight of the maltogaccharide sub- 
strate, the greater is the final intensity of iodine 
stain. With maltohexacee the odine colour changes 
through brown and red to purple-red, the intensity 
then remaining very nearly constant for prolonged 
periods of: digestion. On addition of glucose to such 
a digest, however, the iodme-staming power dis- 
appears rapidly. The simplest explanation of these 
resulta would be that the action of D-enzyme is to 
effect the transfer of glucose units, either singly or 
severally, from one molecule of substrate (donor) to 
an acceptor molecule, which may be either a malto- 
saccharide or . Furthermore, in view of the 
fact that the products stain with iodine, it would 
seem probeble that the linkage synthesized is of the 
a-l : 4chain-formmg à 

Proof of the unbranched character of the products 
was obtamed by treatment of maltotetracee with 
D-enzyme and afterwards with salivary a-amylase. 
Charcoal fractionation of the hydrolysate yielded only 
glucose, maltose and maltotriose, and in amounts 
corresponding to 97 per cent of the maltotetraose 
taken. This result demonstrates that D-treated 
maltotetraces does not contain any substantial pro- 
portion of branched structures. Thus waxy maize 
starch, in which g-i : 8- and g-i : 4-links are present 
in & ratio of 1:28, is hydrolysed by «-amylase to 
yield maltose (41-8 per cent), maltotriose (28-4 per 
cent) and 20-8 per cent of limit dextrins containing 
both types of linkage’. 

While it 18 clear that D-enzyme catalyses redistribu- 
tion reactions among linear maltosacocharides, the 
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pattern’ of its action is still obecure. The most sig- 
nificant observation concerns the place of maltose 
in this scheme. As already mentioned, D-enzyme 
appears not to utilize maltose as a subetrate and, 
moreover, maltoge is not formed (except in traces 


. and only after prolonged action) when D-enzyme acts 


on other maltogaccharides. Thus the lower molecular 
weight products from each maltosacoharide always 
contain in addrtion to glucose every lower linear 
maltosaccharide exoept maltose. Possible explana- 
tions of these effects are being considered, but further 
work is obviously necessary and is proceeding. 

It seems evident that the role of glucose in causing 
removal of iodine-staiming material (see above) is due 
to its functioning as an acceptor for the transferring 
action; it cannot act as a donor. In a parallel ex- 
periment, D-enszyme was allowed to act on malto- 
hexose, and glucose labelled with carbon-14 was 
then “added. When the digest became achroio the 
products were fractionated on paper. Radioactivity 
was found to be distributed throughout the zones 
corresponding to the maltosaccharides. ` 

Two bacterial enzymes are known which catalyse’ 
somewhat similar reactions, Amylomaltase from 
Ẹ. cols, which synthesizes amylose-like molecules 
from maltose‘, is clearly different from D-enzyme. 
The dextrinase action reported by 
Norberg aod French! does, however, bear a certain 
resemblance to that of D-engyme. The im vivo 
function of D-anszsyme oan, at the moment, be a 
matter for conjecture only ; but it may either provide 
‘primers’ for phosphorylase synthetic action, or itself 
catalyse the synthesis of amylose. The latter 
poasibility carries with-it the implication that phos- 
phorylsse function may be confined to the degrada- 
tion of starch. 

We are grateful to the Agricultural Research 
Council for financial assistance, and wish also to 
thank Dr. Helen Porter for the gift of carbon-14 
starch and Dr. L., H. May for measurament of the 
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Cortisone and the Metabolic Response to 
Injury 

Tem pattern of the metabolic response of man to 
injury (for example, fracture of a long bone), in 
particular ite effect on protein catabolism, has been 
under mvestigation for some time by one of us! as 
this phenomenon is of basio importance to our 
understanding of protein metaboliam in . The 
reaction is characterized in man by a marked increase 
in the urinary excretion of nitrogen and sulphur, 
which reaches a peak from the fourth to the eighth 
day after the injury and then slowly declines. There 
is also a loas of phosphorus and potassium. This 
phenomenon has 00 by many workers 
and in other forms of injury*. ` Cuthbertson, McGirr 
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and Robertson? have also found the same thing-to 
ooour in the rat, though rather earlier. The loasea 
appear to be more general than local in ongin. 

In 1942, Albnght‘ first suggested the view that 
the catabolic impulse of the alarm reaction of Selye 


may be due to an excessive production by the adrenal - 


cortex of ‘S-hormone’ (now identified ag the gluco- 
corticoids), aimultaneously with a decreased pro- 
duction of ‘N-hormone’ (now identified as adrenal 
teatoids). In 1947, Ingle, Ward and Kuizenga’ found 
that the negative nitrogen balance, which character- 
istioally develops following fractures, seems to require 
the presence of adrenal cortical hormones, but is not 
caused specifically by an increase in the secretion 
of the cortical hormones during stress. Selye* has 
suggested that here we are dealmg with & peripheral 
synergism between the corticoids and other factors 
produced by stress. Kochakian and Robertson’ have 
shown that in the mouse thjs metabolic effect of 
cortisone can be drvided into at least two sharply 
defined phases: a rapid mobilization of readily 
available protein stores, followed by 4 period of 
metabolic readjusiment or adaptation, the striking 
feature of the first phase being the rapid decrease 
in body-weight and extra nitrogen excretion, and 
this seems to be concomutant with a maximum mvolu- 
tion of the lymphatic tissues. While the mobilization 
of protem from Sige aa tissue is considered by 
these authors to be & roperty of the gluco- 
corticoida, it seems doubtful slit the lymphatic tissue 
is adequate unless it is larger than we surmise. Ingle’ 
has also reported a protein catabolic phase in rats 
receiving cortisone which disa after about 
ten days. Eliel eż al.’ have pointed out that patients 
m whem h ccorticwzm occurred spontan- 
ecusly or was induced by administration of adreno- 
carticotrophic hormone or cortisone exhibited losses 
of nitrogen, potassium and phosphorus strikingly 
resembling those of operative trauma, a similarity 
alreacty pointed out by one of us. 

As the period of increased protein catabolism 
which follows an injury such as a fracture in the rat? 
seems to have much in common with the results 
of implanting cortisone, it seemed appropriate to 
determine if the protein catabolic effects of injury 
and cortisone administration in the rat were similar 
in their general character and what would happen 
if they were . For this purpose the males 
of several litters of Rowett Institute stock rata at 
approximately three months old and around 800 gm. 
body-weight were divided into four treatment groups, 
a decision based on earlier trials. These groupe were : 
(1) subcuianeous implantation of 25 mgm. cortisone 
acetate; (2) fracture of femur by open operation 
through incision comparable to cige ae required for 
fracture ; (8) subcutaneous implantation of 50 r 
cortisone acetate; (4) fracture + implantation of 
25 mgm. cortisone acetate subcutanecusly. The 
mnoplantations and fracture were all done under ether 
anmethesia. Sham controla showed little 
disturbance of nitrogen metabolism, a finding in 
keeping with earlier observations. 

The animals were maintained for some time before 
treatment and continuously thereafter on a constant 
stock food intake. 

It will be seen from the graph and the table that 
in the rat the effects of mplanting subcutaneously 
one 25-mgm. tablet of cortisone acetate and of fracture 
of a femur are similar in character and magnitude 
as measured by change in urinary nitrogen. On 
supermmposing upon the implantation of one 23-mgm. 


NATURE 


159 





Pre- Post-operative period 
ee 
— Kee, rata); 
(6 rata); Tar hone aii aan top (on A— ae 
cortisone, 25 mgm (5 rata). A, arrow (25 ar 50 


be factors + cortinane (26 mal} 


pellet either a simultaneous fracture or & second 
25-mgm, pellet through the same incision, the net 
effects are again very similar, and greater than that 
of fracture or of one pellet separately, although not 
so great as if they were additive. B.E. of difference 
between the mean of the first two treatments on 
one hand and that of the other two is + 30 (18 d.f.), 

The evidence thus suggests strongly that the effect 
of fracture of a femur in the rat is roughly equivalent 
to the effect of slowly liberating 25 mgm. of cortisone 
(calculated as acetate) from the adrenal cortex, and 
that increasing the stimulus (ag measured by cortisone) 
increases the response, possibly on a progressively 
reducing scale. Whether we can go further and say 
that the effect of such an injury ıs to cause the 
liberation of such a quantity of gluco-corticoid from 
the adrenal cortex is not so certain. 

The magnitude of these responses is apparently 
conditioned by the amount of hormone mplanted 
and by the presence or absence of injury. It seams 
unlikely that the results with cortisone are exagger- 
ated responses to the injury caused by & plethora of 
hormone at the act of implantetion, as might possibly 
be deduced from the observations of Engel’, The sm- 
larity in response of two pellets of cortisone to one 
pellet plus fracture and the almost identical separate 
effecte of one pellet and fracture render this very 
doubtful. 

It is difficult to account for these findings in the 
light of the observations of Ingle e al.* to which 
reference has already been made, unless it 13 presumed 
that the effect of injury is not to evoke a liberation 
of hormone from the adrenal cortex but to cause 
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some change in the circulating hormone whioh then 


_induces the catabolic phenomenon, and that this ` 


effect can be replicated- by the changea induced by 
the implantation of 25 mgm. of cortisone acetate. 


We are indebted to the Medical Research Council | 


for a supply of ‘Cortone’ (Merck). 
Rosa M. Cawppmrn-- A. W. Boyne ~ 
GILLIAN SHARP = P. CUTHBERTSON 
Rowett Research Tmstitüte; 
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Reversal of the Antibacterial Activity of 
Polymyxin by Divalent Cations 


Tux antibjotio polymyxin has been used with 
some success -n the treatment of Pseudomonas 
a@ruginosa infections of burns’. Previous studies have 
shown that the addition of polymyxin to washed 
suspensions of thié organism caused a release of 
pentose, phosphate and materials which had an 
absorption maxima at 260 mu’. The leakage was 
a maximum m the presence of concentrations of 


a killed 99 per cent of the cells, 


igher concentrations inhibitmg the leakage. 

‘When washed cells were treated with polymyxin 
in the presence of magnesium, it was found that the 
leakage of soluble constituents from the cells did not 
occur (see graph). This ‘protective’ action of mag- 
nesium could be reversed by the addition of 2 mole- 
cules of citrate per atom of magnesium present. 

Growth experiments using & complete growth 
medium (tryptic digest of casei which contained the 
equivalent of 8 cent (w/v) casein) showed that 
the limiting 1 itory concentration of polymyxin 
could be imareased by as much as thirty times by 
the addition of magnesium (Table 1). However, m 

Pr aine In THE Y CONCENTRATION 


Table 1. Lisrrrmea INWHIRLTOR 
Y POLYMYI IN THE PLANON OF MAGNESIUM 


An tooutum of o. 10 enl/10 ml was aed, + Indicates vielble 
growth after incubation for 24 hr. at 80° 


Concentration of potymyxin (a7m.jmL) 


Magnesiam cono] O 0-25 05 1 2 4 8 16 BR H 
0 s a cs A 

0-0125 M Pop op E 

0-025 Af Fo oao ss SA cs a 

0-06 W fn: a o a e e o E 


é 
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0-005 AY) after 30 min. 
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these experiments the effective concentration of 
magnesium could not easily be determined, as there 
was some precipitation with the constituents of the 
medium. 

When ions of washed oells (containing 
about 2 x 10° viable cells/ml.) were treated with 
15 pgm. polymyxin/ml. for 5 min. at 30°, leas than 
10 per oent of the cells remained viable. In the 
presence of M/400 magnesium, 70-80 per cant of the 
cells were viable. Sumilar resulta have been obtained 
with other non-toxic divalent cations; for example, 
calcium, manganese and ferrous iron (Table 2). The 
results of prelummary ments have indicated 


that the presence of such cations prevents the abeorp- 
tion of polymyxin by the cells. 


Table 2, REVERAAL OF THE ANTTRACTERIAL AOTIVETY oF POLYXYIIX 
BY DIYALMNT OsTIONS 


Wi oell sospensions (o. % x 10° viable ) treated with 

pol (15 pqm.f/mL) at 380° fn the oho ir eben ct the 
shown below. After 6 mm., 1 ml. samples were withdrawn 

and transferred to 00 mL Suitable dilutions were plated 


en ee um containing oant agar, and the colonies 
incubation for 48 br. oi Be. AANE ee 





There seam to -be two possible explanations of the 


above resulta: (1) competitive absorption between 
polym aha the non-toxic-qations for gites on 
or in 


; (2) formation of a polymyxin -- metal 
ion PE itt the resultant-inactivation of the 
antibiotic. In view of the high magnestum/polymyxin 
ratio (o. 400 atoms magnesium per molecule of poly- 
myxin) required to reverse the antibacterial activity, 
the former hypothesis would seem to be more 
reasonable. 

Valko and DuBoist reported the apie: action 
‘of relatively barmleas cations against the action of 
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toxic, surface-active cations, and suggested that the. 
basis for the antibacterial action -of such cations 
could be satisfactorily described in terms of cationic 


exchange. 
Bliss, Chandler and Schoanbach’ found that poly- 
myxin was inactivated by soap, lipositol and other 


substances known to antagonize cationic detergents. - 


The resulta reported above, together with those of 
Newton’# and Few and Schubman*, further support 
the resemblance between cationic detergenta and 
polymyann, although cationic detergents are generally 
far more effective against Gram-positive than Gram- 
negative organisms, whereas polymyxin is more 
active against the latter. 


Medical Research Council Unit 
for Chemical Microbiology, 


B. A. NEWTON 


April 29. s 
J . aL, HEJ. L., R, lt, 
akion, Ds Me Lowey, M L., and Topley, B., Lence, li, 137 


* Newton, B. k., J. Gen. Microbial., 8, vi (1053). 
"Newton, B. A. J. Gen. Misrobial. (in the prem), 
t Valko, H. I., and DuBois, A. B., J. Baa., #7, 15 (1044). 


S Aa haneut O. à, and Bahoenbach, H. B., Ana. N.Y. 
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A Colorimetric Estimation of Sugars 
using Benzidine 


A. SOLUTION of benzidine im acetic acid has been 
used by Horrocks and Manning! as a chromatographic 
spray reagent for the detection of sugars. A quantita- 
tive technique, using this reagent, has bean perfected 
and found to be satisfactory for the majority of 
common sugars (of. MoCanos*) and their methylated 
derivatives with the exception of ketoges. Concentra- 
tiong as low aa 0:1 mgm. jml. were estimated, with 
errors of less than 8 per cent. 

The procedure for estimation was as follows. 1 ml. 
of Penzidino in a and 5 ml. of 0-2 per cent (w/v) 

in glacial acetic acid were placed in a 

-tube and heated in a vigorously boiling 
bss The heating time necessary for maximum 
colour production varied with the neture of sugar 
being estimated (see table). 
temperature in running water, the orange-yellow 
coloration was measured with a Hil Spekker 
(Ilford. No.1 601 filter). The relationabip between 
concentration and absorption was linear for the 
following sugars :- 


~ Bugar Heating time 
° (min) 
Glusose ” $0 
Mannose A 
Galactose a 
Gincuronis acid ‘ 
Galasturonis acid ss 
BRhamnoe «| ~ 
Arabinose : 15 
Ribose . | yi 
2/3: 4 Trimet! xylose 60 
2:%:6-Trimethyl ` r 
2:3:4: 6- giuooss. n 
Suerose 4 
Maltose K 
Rafinom as 


Polysaccharides have been analysed by the new 
method, quantitative separation of the monosacchar- 
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paper with hot 90 per cent methyl alcohol, and the 
methanolic sugar solution evaporated down to & syrup 
„in vacuo. The required volume of distilled water 
was then added, and a l-m}. sliquot of the solution 


.taken for analysis: - Standard sugar mixtures sep- 


arated by _-the ahove procedure were estimated with 
errors of’ 3—5.per cent. 
The mechanism of the roaction has been examined 


-and it appears that molecular equivalents of benz- 


idine and sugar (heving a free or easily aocossible 
aldeh group) combine to give a coloured com- 
poun 
The mild nature of the reagente used, and the 
wide range of sugars which can be estimated, are 
the two main advantages of the new method. 
A. detailed report of experimental method, results, 
and applications will be published elsewhere. 
J. K. N. JONES 
J. B. PRIDHAM 
Department of cag hay, oe 
- University, B 
1 Horrocks, R. H., and fanning, G. B., Tamasi, 258, 104% (1040) 
"MoCance, B. A, Biosem, J., 90, 1111 (1926). 


Isolation and Biochemical Function 
of the Golgi Substance 


Recmyr studies have demonstrated the positive 
image of the Golgi substance in epithelial cells of 
the mouse epididymis with the phase-contrast 
microsoope!. In situ, the Golgi substance was found 
to possess characteristic optical properties with phase- 
contrast and dark-fleld illuminstion, and to be oom- 
pletely refractory to staining with methylene blue 
and neutral red. Examination of cells of the head of 
the epididymis of the rat and the mouse munediately 


‘after or during crushing olearly imdioated that the 


Golgi substance retained its general form and ite . 
specific optical properties upon release from ita intra- 
cellular environment. Experiments to determine 
the most suitable medium for the maintenance of 
the Golgi substance extracellularly indicated that 
the presence of 0-34 M sodium chlorides was essential 
and that the addition of sucrose in concentrations 

from 0-25 to 1-25 M to the saline medium 


_ had no appreciable effect on the morphology, optical 
substanoe. 


properties or stability of the Golgi 
The isolation of the Golgi substance was accom- 


plished by a modifloation of the method of Brakke’, 
which we have used with some success in the fractian- 
ation of isolated liver mitochondria’. A 20 per oent 
homogenate of rat epididymis in 0-25 M sucrose was 
prepared‘, layered over a sucrose density-gradient 
consisting of 1-0-ml. layers of 0:885, 0:636, 0-957 
and 1-11 M sucrose, each containing 0-34 M sodium 
chloride, and centrifuged for 60 min. at 35,600 r.p.m. 
(108,000 g a ) in the SW 39 horizontal rotor 
of & Spinco M E ultracentrifuge. The Golgi sub- 
stance was found to sediment in a aharp yellowish 
band 2-8 mm. wide at the bottom of the 0-636 M 
sucrose layer (Fig. 1); and since clear layers at least 
5 mm. wide were present on either side of the Golgi 
band, it was found possible to separate this band by 
oe the centrifuge tube at appropriate points. 

io examination of the Golgi layer 
arose that it contained large clumpa of bodies with 
the optical properties under saat and dark-ground 
illumination (Fig. 2) characteristic of the Golgi sub- 
stanoe as it is seen in the Intact oell and extracellularly 
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Fig. 1. Photograph of tube after epididymis homo- 
abore tae aeeai aed oe Eaa A a aea or 
above the commated of submicroseopio ari 


Sie ters cap ic Ge ae ee ayer of tho sctubie 
& 
proteins of the homogenate 


in crushed . In addition, some submiaro~ 
Boopie ma was also observed in this layer; but 
the main mass of the submiorosoopio particles of the 
epididymis homogenate sedimented as a sharp band 
at the bottom of the 0-957 M sucrose layer. It is 
noteworthy that no material resembling free lipid 
could be identified in the band containing the Go 
substance, nor could any material stainable wi 
neutral red or methylene blue be observed in this 
layer. Furthermore, Golgi material was not observed 
in any other perts of the oentrifuge tube. Thus it 
is believed that a relatively complete separation of a 
sedimentable oomponent or componenta of the Golgi 
substance of the rat epididymis has been achieved. 
The histochemical observations’, which indicated 
& high concentration of alkaline phosphatase in 
the region of the Golgi substance of the epithelial 
cells of the intestine, prompted us to study the 
distribution of this enzymatic activity in the sep- 


_ 





tat gaan ry cactom containing 034M sodam shiocide 


The majority of the particles have creseent-shaped 
houseanoe-tbeped periphery with a loss refractile contre. x 8,000 
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DS TRAOMLCULAR DORPRIBUTION OF ALKATIEN PEOSFHATAAN ACTIVITY 
AND TOTAL NECROGEN IN Rax HPIDIDYMIE 
he resultá are presented $n terme of 100 mgm. of fresh tiamo or it 





* Thrnreaped as micrograms phosphorus released tn 15 min. at 37° O. 
from sodium. glyoarophosphate ab pH 94. 


~~ 


arated &pididymal fractions. The results are given 
in the accompanying table, and show that alkaline 
eae pea activity was greatly concentrated in the 
yer contaming the isolated Golgi material, thus 
apparently confirming the histochemical results. 
Further studies on the chemical composition and 
enzymatic constitution of the Golgi substance are in 
progress and will be reported in detail elsewhere. 


A. J. DALTON 
EHpwarsp L. Kurr 
Manm Fano 
National Oancer Institute, 
National Institutes of Health, 
Public Health Service, 
Federal Security Agency, 
Bethesda, 
Jen. 19 
Dalton, A. J ML, Mature, 170, S41 (1052); Amer. J. 
Ami., (oa, 277 oY (1088 y 


* prakks, ML E., J. Amer. Chem, Soo., 73, 1847 (1051). 

‘Schnedder, W. O, and Koff, H. L. (unpublished observations). 

* Sohnelder, W. O., md Hogeboom, Q. H., J. Biol, Chem., 19%, 161 

* Bummel, V. M., Anat. Reo.. 39 (1945). Deane, H. W., and Dempacr, 
B. W., Anai. Reo. 63, 451 (1045). Kovikoff, A. L. 
and Spatar, H. W., Resarch, 3, 617 (1002), 


Occurrence of Cholinesterase in Tenebrio 
and Tribollum 


Lord and Potter have reported! that they could not 
obtain preparations of Tenebrio molor larve or 
Tribolium castanoum adulta which could hydrolyse 
acetylcholine. This failure is surprismg in view 
of the supposed ubiquity of cholinesterase “in con- 
ductive tissue throughout the whole animal king- 
dom’’*, and is of im ce because of ita bearing 
on the question of the mode of action of organo- 
phosphorus insecticides. Since both insects are killed 
by low oonoentrations of tetrasthyl pyrophosphate 
(TEPP), Lord and Potter's observations would 


the authors stated that ‘no persistent attempt was 
made to prepare an extract hydrolyaing ACh”, their 
work has been taken to show‘ the absence of cholin- 
esterase in these insects. In their principal prepara- 
tion, the supernatant from their homogenates was 
treated with half its volume of ethyl aloohol. The 
inability of the resultant solution to hydrolyse - 
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acetylcholine is not surprising in view of the anti- 
cholinesterase activity of ethyl alcohol’. Further- 
more, the brei was centrifuged at two stages, and 
the i tee rejected; Babers and Pratt’ have 
shown that, m the honey-bee, flve-sixths of the 
cholinesterase is in the centrifugate of whole brei. 
Experiments are here reported using leas drastic 
treatment. The insects were homogenized in distilled 
water in a Potter-Elvehjam homogenizer (ice-cooled), 
and 2-5 ml. (usually) of whole brei were used. The 
etandard Warburg technique was emplo 
1 ml. of buffer (0-81 M sodium chloride, 0-67 M 
sodium bicarbonate, 0-0024 M potassium chloride, 
0-0012 M caloium chloride), and tipping in 0:2 ml. 
acetylcholine bromide (0-022 M). An atmosphere of 
6 per cent carbon dioxide in nitrogen was used at a 
tem of 25°O. The ensuing procedure and 
ysis of results were as described by Aldridge eż al.’. 
Determinations in triplicate were made for each brei, 
For Tenebrio, the bso per larva was 11-1 pl. + 0-4 
(average of three runs) (bs, = vol. of carbon dioxide 
released in 80 min.). This method of the 
results was used because the number, not the weight, 
of larves was held constant in each run. The grand 
average live-weight per larva was 191 mgm. In other 
runs breis were treated with ethy] alcohol to a final 
concentration of 884 per cent. No evolution of 
carbon dioxide was detected, an indication that at 
this concentration cholinesterase is totally inhibited. 
Tyrosinase is probably inhibited also, since the 
aloohol-treated breis showed no darkening. The 
study of breis inhibited with tetrasthyl pyrophosphate 
ig difficult by this method because the hydrolysis 
of the pyrophosphate causes the evolution of oar- 
bon dioxide from sodium bicarbonate. In the only 
attempt made to use tetrasthyl pyrophosphate (at 
10-8 aD, however, the rate of evolution of carbon 
dioxide was unaltered when the saocetylcholine was 
in. The inhibition of all cholinesterases by 
pate dba belt 2k tae Hag was considered too well 
to justify farther study. 

Using Tribolium adults, the 6,, per gm. live-weight 
was 182 yl. 48-4 (average of three runs). Again, 
ethyl aloohol, 334 per cent final concentration in 
brei, gave 100 per cent inhibition. Prelimmary 
experiments had shown that for larve as well as 
pupe of Tribolium the b, was of the order of 60 ul. 
per gm. live-weight. 

These ‘experiments demonstrate the presence of 
cholinesterase in, larves of Tenebrio molitor and adults, 
and larve of Tribokum confusum. 

am indebted to Dr. B. N. Smaliman for advice 


and encouragement. 


Science Service Laboratary, 
London, Ontario, 
and 
t of Chemistry, 
University of Western Ontario, 


London, Ontario. 
Jan. 29. 
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intranuclear Proteins of the Oocytes in 
Artemla salina L. 


ReEoswt biochemical and oytologioal investigations, 
dealing with the problem of intranuclear proteins, 
suggest that the nucleus has an important role in 
protein metabolism. In addition to the nuoleo- 
proteins, of both the mbonucleic and deoxyribonucleic 
types, histones and more complex non-histone pro- 
teins have slso been described in the nucleus. 
Ohromogomin! and the so-called ‘residual protein’! 
belong to this last group. But, as earlier suggested 
by A. L. Dounce’, it waa emphasized by cytological 
studies of A. W. Pollister and C. Leuchtenbergert 
that the interphase nucleus contains @ considerably 
larger amount of other protems of non-histone type. 
Evidence has socumulated that it is mainly these 
non-histons proteins which differ from oell to oell; 
this fraction can be important in the general mets- 
boliam of the cell. 

Young oocytes of Artemia salina L. seem to be a 
favourable material for the cytochemioal study of 
the intranuclear proteins. The nuocleoproteins during 
oogenesis have already been described’; a large 
amount of ribonuoleio acid was found in the nucleoli, 
and strongty Feulgen-positive grarftles were revealed. 

By the use of the Millon reaction, sooording to 
the ical technique of A. W. Pollister and 
collaborators‘ (both the trichloracetico and the 
sulphuric), on material fired in various liquids, the 
presence of two different proteins, one of the histone 
and another more complex, becomes evident. The 
results are diferent if the material is flxed in liquids 
containing aoetio acid. 

The Millon reaction for total proteins on material 
fixed in liquids without acetic acid (aloohol-formol 
(90-10), formol 80 per cent, oamic acid, formol- 
calcium (Baker, Helly, Gelei) is strongly positive 
in nucleoplaam and nucleoli. This nucleoplasmic 
protein is more easily detectable on fixed in 
aloohol-formol, formol 30 per cent cosmic acid 
than m other non-scetic fixatives, because it is 
homogeneous in the former while granular in the 
latter. The intenmty of the reaction can be little 
different from one ovary to another and is probably 
related to the moment of fixation. By E in- 
tensity, the chromatin granules do not stand sharply 
out against the Millon-positive homogeneous nucleo- 
plasmic protein mås. Just before the great oyto- 
Sic ET E A E E etd 
@ decrease ooours in the nuclear veaiole. 
ovaries contain a small number of oocytes which are 
partially or completely lacking in this nucleoplasmic 
protein. The Millon reaction (sulphuric), after treat- 
ment of the sections to detach most of the histone, 
was also positive. 

Animals fixed in liquid containing acetic acid 
(Carnoy, aloohol — formol — acetic acid (85-10—5), 
Zenker) have shown the following results: the 
Millon reaction for total protein is only positive 
in nucleoli and chromatin granules, while clearly 
negative in the nucleoplasm ; after extraction of the 
histone, the Millon reaction is practically negative 
throughout the nucleus, excepting for the chromatm 
granules, whioh are lightly positive. 

These resulta with our Artemia material seem to 
prove the presence of a large amount of protem of 
non-histone type in addition to histone and the 
nucleoproteins mentioned above. This protein is only 
present in material fixed without ascetic acid. Thus 
fixatign with acetic aoid, not only in alooholio but 
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also in aqueous medium, involves a loss. 8 
reactions demonstrated a strong affinity for acid dyes, 
_ like orange G. 

Both histone and acetic acid-soluble basic protein 
were present in nucleoli, but only the latter in nucleo- 
plasm, at the stage when the oocyte shows the 
greatest nucleolar activity as seen by an increase of 
the basophilia and the number of nuoleoli®. Thus 
this non-histone basio protein seems to be the ex- 
preasion of a metabolic activity of the nucleus prepar- 
ing to function in the synthesis which accampanies 
growth of the oocyte, as by Pollister'. 
Possibly + ynthesized in nucl6oli, this protein of non- 
histone type which ıs soluble in acetio acid should 
be able to influence the cytoplaamio sotivity through 
the nucleoplasm. 

` * N. FAUTEBZ-FYBLEFYN 

J. FAUTRE 


Belgian Centre of Researoh for Normal 
and Pathological Growth, 
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Sterility in Theobroma cacao L. 


Pounn?!, during his 1937-88 expedition to the 
upper reaches of the Amazon, made a collection of 
Theobroma cacao L. types which he hoped would be 
resistant to witches broom disease, Marasmwus 
perniciosus Stahel. These were sant to Trinidad as 
material for his breeding programme. In 1048 
Posnette* visited Trinidad from the Gold Coast and 
obtained pods from these irees, as he was interested 
in ther possible resistance to cacao swollen shoot 
virus. 

With hand-pollination, Posnette soon found that 
the trees were all self-stanie but to a limited extent 
cross-fertile. In their cross-fertility they differed 
from the cultivated Trinidad population, m which 
all self-sterile trees are also crogs-sterile, depending 
for succesaful pollmstion on self-fertie trees. The 
self-fertile trees in this -Trinidad tion oross 
readily among. themselves and the self-sterile 
tree. No satisfactory genetic hypothesis has been 
advanced to explain this system. 

The progeny of Posnette’s crosses were planted at 
Tafo in 10945. An extensive programme of oroe- 
pollination on the progeny haa enabled us to formulate 
a genetic hypothesis to explain their sterility. In the 
types so far tested we have found that five alleles 
(designated W1, W2, W3, W4, W5) at a single locus 
are involved. The alleles differ in potency and follow 
the col>2=—=8>4>5. The diploid oon- 
stitution of the male and female parent determines 
the success or failure of the croas. The alleles exhibit 
dominance according to the above sequence. 

In two planta which have 4 similar sterility 
mechanism, Orepis. fotidat and Parthenium argent- 
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atum’, dominance is only exhibited in the pollen; the 
alleles of the style act independently. In these 
T. cacao types the female reaction, in addition to the 
male, is sporophytic and dominant, and go the 
reciprocal-cross differences found in Orepis and 
Parthentum oannot occur. The system we have 
found. in T. cacao resembles the hypothetical one 
suggested by Bateman‘. 

The cacao differ further from Orepis and 
Partheraum in t the stylar tissue is not the site 
of the mcompatibility. Failure occurs at a much 
later stage, possibly after fertilization of the ovules. 
Although the system ensures croas-pollination, it us 
at enormous expense in terms of reproductive 
material. 

A full report of the genetics of sterility in these 
types and their relation to the system found in the 
Trinidad population will be published later. The 
present communication is published by permission 
of the Director of Cacao Research. 


RBR. KNIGHT 
H. H. Rogrns 
West African Cacao Research Institute, 
P.O. Box 8, 
Tafo, Gold Coast. 
May 7. ` 


! Pound, F. J., Report on a Visit to the Amason Valley (1938). 
*Pomustie, A. F, Trop. Agrie., 38, 184 (1945). 

* Pound, F. J., Agric. Res. Counsell Report, 1932, p. 29. 
Huna M. B, and Babcock, i, B. donda 36, 570 (1060). 
* Geratel, D. U., Gometion, &%, 45% (1050). 

*Beteman, A. J., Heredity, 6, 285 (106%) (see p. 3047.). 


Resistant Components of the Cortex of 
Animal Hair 


Tam possibility that there exists baneath the scaly 
layer or outicole of animal hair another peripheral 
layer has been discussed both in these columns!! 
and elsewhere’. The supposed layer has been named 
variously suboutis, between-membrane, and cortical 
mantle. The most convenient way to show that 
there does exist a resistant non-keratinous residue 
beneath the cuticle was described by Alexander and 
Karland‘. Hair or wool is oxidized with weak 
a roa peracetio acid and then “extracted with 

ammonia solution. The oxidation destroys 
the disulphide cross-links which stabilize the keratin, 
rendering it soluble in alkali. The non-keratimous 
residue consista of (a) thin tubes each lookmg like 
& coast of the outicle and consisting mainly of the 
thin membrane, the ep sp which envelops the 
scales externally, and (b) a cortical residue, which 


ee a 


of cortical cellist., This latter was thought to be the 
new morphological component, the suboutist, 

In order to make sure of the exact disposition of 
this residue within the cortex, the experiment has 
been carried out on croes-sections of oxidized hair. 
On treatment with ammonia, these cross-sections 
swelled to about three times their original diameter 
and the cortical residue was seen to, extend network- 
like throughout the cortex and to consist of the cell 
membranes which originally boynded the oortioal 


mainly human hair and wool fibres ; but the acaom- 
panying illustration is of a portion of the cross-section’ 
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of whale hair. This interesting hair was chosen for 
illustration because it has no cuticle and the cortical 
Say ieee ers error crear ae on 


In addition to the cell membranes, various other 
particulate forms (or short sections of elongated 
forms) resist solution. Of these, part are found in 
nuclear cavities (see illustration) and may be derived 
from nuclear ranes, and the remainder are 
distributed throughout the ocells. In wool fibres the 
distribution of these latter particles is asymmetrioal. 
They are found predominantly in one half of each 
fibre orogs-section, and this distribution may be 
related to various other phenomena, such as twisting*, 
curlmg’, and dyeing, which point to a atructural 
asyrimetry ın wool fibres. 

I wish to thank Mr. John Faog for a gift of whale 


hair. 
E. H. Marcu 
, (Visiting Fellow) 
Textile Research Institute, 
Princeton, 
New Jersey. 
Jan. 28. 


1 Alexander, P., and Harland, O., Nature, 166, 306 (1950). 
‘Weroer, H. H., Nature, 108, 792 (1081). 

‘Zahn, H., and Haselmann, Hn MelHend Teatiiber., $1, 225 (1050), 
t Alexander, P., and Barland, O., Tsetse Research J., 90, 203 (1980). 
‘Faog, J. (private communication). 

t Freney, M. R., Weture, 180, 709 (1047). 

T Woods, H. J., J. Tont. Inat., 23, TUS (1035). 


‘Slow’ and ‘Fast’ Nerve Fibres 
in Locusts - 


PRINGLE! has demonstrated the existence in the 
oockroach of a functional double-innervation of the 
extensor tibialis muscle. He describes a single slow 
and a single fast fibre to this muscle, both the axons 
running in the mstathoracic nerve trunk ignated 
3b. The threshold for excitation of the fast 
lower than that of the slow fibre. Single impulses 
sant down this nerve produce brief twitches in the 
extensor tibialis. There is moomplete fusion of 
twitches at 50 impulses per sec. and a smooth 
tetanus results at frequencies in axoeas of 70 per sec. 
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In order to demonstrate the properties of the slow- 
fibre system, Pringle found it necessary to dry out 
the whole nerve trumk and then remoisten it with 
saline carefully. In this way he was able to knock 
out the fast-fibre system while retaining functional 
activity in the slow one. Electrical stimulation of 
the slow fibre then initiates & amooth tonio oon- 
traction of the muscle at frequencies of 50 per seo. 
and above. Electrical records of the muscle potentials 
produced during slow-fibre stimulation show 46 
marked facilitation. The extent of the facilitation 
is about six times, taking 0:1 sec. to develop maximal 
spike height at 185 impulses per sec. 

In the locusts Locusta mugratoria } 
R. and F. and Sohtstocerca gregaria Tone the sare 
able homologues of Pringle’s cockroach nerve 3b con- 
tain only slow fibres to the extensor tibialis muscles. 
Stimulation of these nerves gives & smooth tonio 
contraction which starts at about 10 impulses per 
sec. The speed of contraction increases with increasing 
frequency of stimulation and is rapid at 200 mpulses 
per sec. Fast fibres to the same muscles are contained 
in the | crural nerve trunks, the probable homo- 
logues of Pringle’s nerve § in the cockroach. Single 
impulses in these nerve fibres give powerful twitches. 
Smooth tetanus begins at about 80 impulses per seo. 
In the locusts there is no evidence of electrical feoil- 
itation in etther the fast or the slow systems. Each 
nerve stimulation gives an ‘all-or-nothmg’ electrical 
disturbance m the muscle, as recorded by external 
electrodes. 

This anatomical separation of the two types of 
nerve supplying the same muscle makes it a simple 
matter to demona cals the existence of slow- and 
fast-fibre systems in an insect. The two types of 
cantraction can be shown in the same animal con- 
secutively by placing stimulating electrodes on the 
pi hal ic nerve trunks, and applying suitable 

ectrioal pulses to each in turn. Very little dissection 
ia required, and the whole is very suitable for class 
demonstration and experiment. The preparation 
renders ible a detailed study of the events 
Soca “wilh neuromuscular tranamiesion in the 


two systems. 
GQ. Hovra 
Department of Zoology, . 


1 Pringle, J. W. 8., J. Mop. Bix., 16 (1989). 


Heterothallism in Chætomium 


Dure the course of an investigation of the 
fungus flora of seed oata being carried out by 
Malone!, evidence was obtained which that 
Chastomium elahwn Kunze and Schmidt might be 
heterothallic in spite of the fact that Marchal and 
Marchal! and Ames’ had reported fruiting from single 
ascospore cultures of this species. To investigate this 
point, eight single ascospore isolations obtained from 
a perithecitum produced on an oat seed were grown 
on & wide range of media, where they failed to pro- 
aaa fertile pertthecia although perithecial primordia 

farmed abundantly. Fertile perithecia were 
heri however, in some cases when these isolates 
were plated in pairs in all combinations and the 
isolates were therefore numbered 1-8 with 1 arbit- 
rarity designated as (+). Of the eight strains, l, 5 
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and 6 were (+) and fruiting occurred when these 
were plated with the (—) strains 2, 8, 4, 7 and 8. 
A further 114 single ascospore isolations were made 
and cultured in licate against the original 
1 (+) and 2 (—) strains. Of these, 63 fruited m 
contact with a (—) strain and 51 with a (-+) stream, 
thus giving totals of 66 (+) and 56 (—) for the 122 
isolates used. Control cultures of all isolations pro- 
duced only perithecial primordia. 


Observations showed that the density of perithecial ` 


production was not uniform but depended upon the 
particylar strains brought together. The regularity 
with which this phenomenon occurred when repeated 
matings with isolates 1-8 were made over a period 
of time showed it not to be fortuitous, and suggests 
that the heterothalliam exhibited may be effected 
by a multiple allelomorphic system affecting the 
quantitative capacity for sexual reproduction. 

Chivers‘, sg ipa ci tet ay ein ane pa 
twenty-three synonyms Chatomium gioboswm 
Kunze. Three forms were isolated from seed oats 
which fell within his diagnosis for the species. Of 
these, two were very similar morphologically and 
differed markedly only in the colour of the perithecia, 
which was in one case arid in the other grey. 
Both these forms produced fertile 


single ascospore tures. The cried 
the g of single ascospore cultures for 

ce pote and of fifteen isolates, seven were found 
to be of one mating type and eight of the other. 
This third form closely with Ohastomium 
. Olteaceum Cooke and Ellis', which was considered ae 

-Chivers‘ to be synonymous with O. globosum. 

pees ee ae 
ascospores (12-3 x 9-6, a8 opposed to 10-5 x 8-5y 
for the green form and 10-5 x 8-0 for the grey 
form) indioates that the synonymy of Chivers cannot 
be accepted and that the ies of Cooke and Ellis 
should be re-erected. three forms could be 
separated physiologically by their differmg reactions 
to different sources of carbon in media employed for 
this purpose. 

This work ‘formed of an investigation carried 
out for an honours degree in the Faculty of Agri- 
culture in the Quean’s University of Belfast under 
the direction of*Prof. A. E. Muskett, to whom I am 
indebted for advice and encouragement. 


Rowatp A, Fox 
Department of Quoan's niversity and Plant Pathology, 


ean tl, 


1 Malone, J. P. Conpubliehed work). 
a a ee eee Ol. de Sei., §, 8 
* Ama, ML I., Myoolegia, £8, 315 (1080). 

1 Chivers, A. H., Mom. Torrey Bot. Cheb, 14, 155 (1015). 
t Cooks, M. O., and Hills, J. B., Greviliea, 6, 96 (1878). 


Spores and Trachelds of Vascular Plants 
from the Vindh System, India: 
the Advent of Vascular Plants 


Ix a recent paper entitled “Evidence for the 
Existence of Vascular Land Plants m the Cambrian”, 
by- K. Jacob, (Mra.) Chinna Jacob and R. N. 
Shrivastava, to be published apodeme EA 


we have reco a few spores and fragments of 
tracheids of DEE land plants from authentic 
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samples of the Neobolus Shales of the Salt Range, 
the Middle and Upper Cambrian of Kashmir and the 
Cambrian of Spiti. Some of the res described 
there are provided with bladders in others they 
are absent, the latter in some casee showing body 
ornamentation. In this preliminary note we have 
tentatively referred these spores to the Pteridophyta 
and the Pteridosperms# ; it is posible that same may 
even belong to the primitive Gymnosperms. 
Pursuing these studies further, specimens of the 
Suket Shales (containing well-preserved specimens of 
Fermoria) belonging to the upper part of the Semri 
series! of the Lower Vindhyans, near Rampursa (lat. 
24° 28’; long. 75° 26’), Central India (now 
Bharat), were treated with hydrofluoric acid followed 
by Schultze’s fluid. The i macerated belong 
to H. C. Jones’s original oollection* from the above 
locality ` (Geological. Survey of India, Reg. No. 
K24/907). Several spores and a few fragments of 
woody. elaments were recovered. But the spore 
assemblage is restricted to only five or six types, all 
of which appear to be comparatively primitive. In 


those with surface ornamentation or furrow ‘were 
entirely absent. 

In view of the prevailing scepticiam regarding the 
advent of vascular plants so early as the Cambrian, 
all possible ie were taken against contam- 
instion and obtained by us were ac 


Although A. K. Ghosh and others* have reported 
the occurrence of spores and tracheids in the Cambrian 
sediments of India, there still persista some doubt 
regarding their finds, ‘The present communication 
recording spores obtained from samples of the Buket 
Shales, together with the resulta of our examination 
of Cambrian sediments from the Salt Range, Kashmir 
and Spiti*, may, it is hoped, carry canvictién that 
such organic remains, if carefully searched for, will . 
be found to occur in several Cambrian horizons © 
hitherto believed to be devoid of any trace of vascular 
plants. From the Olive Shales of the Lower 
Vindh in the Mirzapur district, Ghosh and Bose‘ 
nee yeaah of woody. elementa and & single 
small spore. From the Suket Shales we have recovered 
several more plant remains, including a variety of 

res. 

fo this short communication no attempt is” 
made to describe the individual spores, though it may 
be stated that those recovered from the Suket Shales 
have becn provisionally grouped into six major types 
d ding on their morphology, and mol spores 
belonging probab'y to the poe Pteridospermæ 
and Pteridophyta (? Psilopeida, ? Sphenopsida), and | 
to doubtfal primitive Gymmnosperms. 


Conclusions. (i) Advent af land planis. Ghosh and 
Bose* examined a sample of the Olive Shales (Semri 


—. seri, Lower Vindhyan), from a locality east of 


Patwadh, Mirzapur district, Uttar Pradesh, and 
reported a fow fragments of trackside and several small 
smooth-walled spherical-sporés, one of which was 
figured by them. The re, which: is rather small in 
size with & short ‘ridge or fold op one aide, 
could also possibly be considered- -to belong to 4 
primitive non-vascular plant. several spores 
recovered by us from the Suket Shales (Semri series) 
belong to st least six different groups of vascular 
plants, probably representing the Equisetales and 
other primitive Pteridophyta, the a aes 
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and very doubtful primitive Gymnospermæ, in 
addition to some non- cryptogams. The 
additional evidence now obtained by us, along with 
the earlier reports of traces of vascular plants in the 
Cambrian of the U.8.8.R.', Esthonia’, eastern Sweden’ 
and India'**,; should offer food for thought to those 
who are not inclined to accept the existence of 
vascular land planta in pre-Silurian times. In view 
of the poor preservation of the comparatively few 
spores recovered, however, these tentative sugges- 
tions of affinities should be taken with reserve. 
Nevertheless, it is fairly safe to suggest that the 
vascular land plants were in existence even as early 
ag the Lower Cambrian. 


(ii) Age of the Lower Vindhyan. The occurrence 
of probable Equisetalean spores recalling those 
desorbed by Naumova! from the Lower Cambrian 
Pre-Baltic clays, and by Reissinger® from sediments 
of more or lees the same age in Esthonia, seems to 
throw additional light on the age of the Lower 
Vindhvans. In view of the clogs similarity of the 
majority of spores from the Suket Shales with those 
mentioned above, it is that the Suket 
Shales occupying the top part of the Lower Vindhyan 
(and poasibly the entire Lower Vindhyan, comprising 
1,000-3,000 ft. of sediments) may not be older than 
Lone ul a ear race It is possible that the 

pper Vindbyans may then be Upper Cambrian with 
tho pe ibility of their extension to the Ordovician. 
connexion, & statement by Pascoe! on 
Aen of the Vindhyans is of significance: ‘‘An 
assumption that the Lower Vidhyan represents the 
lower half of the Cambrian would make the Upper 
Vindhyan equivalent perhaps to the Upper Cambrian 
plus an unknown portion of the succeeding system 
or systems. This Gould admittedly fille gap ta the 
geological sequence, for there are no other sediments 
in the Indian Peninsula which could with probability 
represent any part of that sequence from the Cam- 
brian to the Lower Oarboniferous. That such a long 
period of time should be entirely unrepresented over 
such an extensive are is, of course, ible, though 
ike" odis eam: slightly qiore Gl Gavcar Of Bane 
relics of the Palwozoic rivera, estuaries or seas 
surviving”. 

It is of further interest to note that the spores 
recovered by us from the Neobolus Shales and other 
Cambrian sedmenis from Kashmir and Spiti’? show 
a higher morphological evolution than those from the 


Suket Shales, bably because the spores from the 
latter belo to more primitively organized land 
Plants which flourished in earlier Cambrian times. 


The Neobolus Shales and the early Palwoxoio sedi- 
ments of Kashmir and Spiti, which yielded the more 
highly organized spores, are probably of ? Middle 
and Upper Cambrian age. On the whole, it seams 
not unreasonable, therefore, to refer the Lower 
Vindhyans to the Lower Cambrian. However, the 
evidence at present available is still and the 
above suggestions on the age of the Vindhyans should 
be taken with reserve. 

The discovery of the remains of vascular land 
plants from the Vindhyans and other Cambrian 
sediments in India and elsewhere is of far-reaching 
significance in stratigraphy and in unravelling the 
early phylogeny of ‘the vascular planta, on which 
an entirely new light ia now being thrown, neces- 
stating & reorientation of certain well-established 
ideas. It is therefore of prime importance to under- 
take careful and systematic search for the remains 
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of vascular plants in the early Palsozoic and even in 
the Proterozoic sediments. 

K. JACOB 

CHINNA JAOOB 

R. N. SHRIVASTAVA 


Geological Survey of India, 
Cal 


of Indie snd Burma”, 180 tae Pale 
Geology of Indla and Burms Srd ed., 


145 (1948) 


t Darrah, W. G., gi B8, 154 (1937). 
leno Jacob, O., and Shrivastava, B. N., Curr. Sei. (in the 
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Taxonomy of Green Bacteria 


Ix the past, various small organisms have been 
described as ‘Green Bacteria’, but for the most part 
too inaccurately to be sure of their identity. In 1906, 
however, Nadeon! (cf. also ref. 2) gave the name 
Chlorobsum limicola to a microasrophilic, chlorophyll- 
containing O i of bacterial dimensions which 
shares the habitats of Purple Bacteria, and which 
has been studied in pure culture by van Niel’. 
Lauterborn‘ proposed the family Chlorobacteriaces 
for a group of similar organisms which, when in 4 
mass, appear yellow-green. 

Morphological studies caused Geitler and Pascher* 
to include in the Cyanochloridins =Chlorobacteriacess 
a considerable number of species which they described 
in an appendix to the Cyanophycess (cf. also ref. 6). 
Among these there are yellow-green as well as blue- 
green forms. Since some Cyanophyces are always 
yellowish, and many others, under unfavourable 
conditions, fade to @ similar hue, ıt is impossible to 
decide without culture experimeits where these 
bacteroid forms belong. 

In such experiments a number of these forms, 
isolated from mud, proved to be blue-green, to con- 
tain chlorophyll a (no b), and to produce oxygen 
bubbles when exposed to strong illumination. ch 
organiams are evidently true, though very small, 
Cyanophyces, whereas others, growing only after 
the oxygen has bean consumed by other bactena, 
are greenish-yellow viewed against the light, but 
dark bluish-green im incident light. They contain 
a green pigment, identical with the bacteriochloro- 
phyll of Purple Bacteria. This was confirmed with 
the help of & pure culture of Ohlorobtum thtosolfato- 


` phum, made by Dr. H. Larsen in van Niel’s lab- 


oratory at the Johns Hopkins Marine Station, and 
kmdly sent to us. 

Other pigments previously isolated from similar 
organisms were products of I E Cam- 
parison of the absorption spectra of the living cells 
with those of their pigments in solution and isolated 
by sugar chromatography preventas this error. 

Our result shows that the relation of the ‘Green 
Sulfur Bacteria’, as they are called by van Niel, 
to the Purple and Brown Bacteria, is still nearer 
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than,he believed. I propose to call all these together 
‘Chlorokacteriales’ because they have the besteric- 
chlorophyll in common. 


The pigment analyses were carried ‘out in the ` 


Botany Department of the University of Hei 


delberg... 
under the supervision of Prof. A. Seybold, to whom 


I am grateful for his collaboration. - - 
E. Q. PRinesHEIM 
Strangeways Laboratery, 
Cambridge. 
i May 23. 


N G., Mitt. bot. Lab. Mod. Inu. f. Fron. St. Petersburg, Ko. TX» 
x.1 (1908). 


* Xadson, G., Bull, Jardi. Imp. Bot. St. Pfersb.; 18, 64 (1012) 
"Niel, ©. B. van, Arak. Mikrodtol., 3, 65 (1931) 
1 Lautarborn, R. . Bot. £. 19, 06 (1913); Ferh. nat. med Ver, 


Heidelb, Ery “(1918). 
~ Chicrohbacteriacns 


+ Geitler. T., and Pasher, A., * ‘Oyanochiorodinas 

la Steerer ore ig, 461 (Jena, 1925). 
Bhar: Venger “Bergey's Manual of Determinattve Bacteria”, 889 
adit., timore, 1048). 


Deposition of a Coarse Aerosol released 
from a Low-flying Aircraft 


' EXPERDONTS are being carried out in East Africa 


‘to investigate the behaviour of ooarse serosols 


released fram low-flying aircraft. Such aerosols, the 
droplets of which have diameters covering approx- 
imately the range 5-200 microns, are much used in 
an. ad hoc fashion to control inseat pesta; but little 
is known of the effect upon their behaviour of varia- 
tions in meteorological and other feld conditians. 

- Aerosol behaviour is complex under field conditions, 
and the number of variables must be limited if 
ordered knowledge is to be obtained. It is difficult 
enough to treat mathematically gaseous diffusion in 


turbulent; when the problem is complicated by 
sedimentation effecta and the presence of a very 
turbulent source such as an airoraft’s alipstream, and 
also by variations in surface vegetation and ground 
contour, any investigation must of necessity be 
mainly empirical. 

As & preliminary besis to our work, we have 
investigated in open oountry the form of the ground 
deposit of an aerosol released from a low-flying 
aircraft flying across the wind. We have used a 
constant aircraft height of 80 ft., a constant drop 


‘spectrum, and only one solution. The aerosol was 


produced from a boom-and-nomile apparatus fitted 
to an Anson aircraft, had dropleta varying from 
5 miorons to 250 microns approximately, and had 
& mam median diameter of 70-80 microns. The solu- 
tion was a 10 per cent w/v solution of technioal DDT 
(80 per oent py’ isomer of DDT) in a solvent consist- 
ing of 1 part of Shell ‘Power Kerosene’ to 1 part of 
Shell ‘Diegoline’. 

The degree of atmospheric turbulence was measured 
by a parameter deduced ‘by Deacon (unpublished) 
as an effective and measurable replacement for the 
Richardson’s number. We' have used it in the form : 


P = {= — T+ m, 

l s (ts)? 

where Tie Tr. are the air temperatures (in . F.) 
at heights of 10 m. and 2-5 m., respeatively, u, 18 the 
mean wind speed (in ft. per s00.) at a height of 8 m., 
and .I’.tA is the numerical value of the dry adiabatic 
lapse over an interval of 7-5 m. Thus F is positive 
for inversions, zero for dry abiabatic lapse-rates, and 
negative for super-adiabatio lapse-rates. 
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Proportion of DDT deposited within an interval of 90 sec., 
foe ee F. tes Laana d Ae deaten OF AIDD? 


T- 
Ground deposits were measured in two ways : by 
size-counts upon glass plates coated with 


magnesium 
oxide, and by oolorimetrio estimations of a fast dye 


added to the solution. Actual volumes of deposits 
were obtamed from the sise-counta, whereas the 
colorimetrio method gave equivalent dosages of 
DDT, or of volume of original sdlution. Some measure 
of losses of solvent by evaporation was therefore 
possible. 

The deposit of DDT, expreaded aa & proportion 
of the amount emitted from the aircraft, was summed 
for various values of the ratio (distance downwind)/ 
(mean wind speed at 5 m.). This ratio gives an 
approximate measure of the time-interval elapsiig 
between production of the droplete and their de- 
position at a sampling point. The vanation of this 


proportion with ohanges ih F, the measure of- 


atmospheric turbulence, is shown in Fig. 1; time 
interval of 90 sec. has been considered. It is evident 
that the aerosol is deposited more readily during 
inversions than during conditions of super-adiabatio 


e various experiments were grouped according 
to their values of F, and for each group the average 
values of the proportion deposi were calculated 
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ovaio aea The resulta are shown in 
Fig. -2, where time-intervals are recorded on a 
logarithmic scalo The graphs show that the total 
a ee 


inversions. 
of resulta from the two methods of ` 
asseaament pele that deposits collected beneath 
the aircraft track had solution strengths which were 
approximately double that of the original solution, 
that is, 50 pér oant of the solvent had been lost during 
the very few seconds i for these deposits to 
form. <A oorrelation test showed that the logs of 
solvent increased signifloantly with time-mterval, but 
so slowly that after 3-4 min. the loes had only 
inoroasod to 80 par oent, It seems probable that the 
kerosene evaporates very rapidly during the first few 
seconds after the droplets have been formed, leaving 
droplets composed of relatively involatile substances. 
The resulta that æ simple, practicable 
relationship can. be found between serosol behaviour 
and simple meteorological measurements. The exact 
form of the behaviour of an serosol will depend 
greatly upon the sizes of ita constituent droplets, and 
our resulta are being analysed to discover how drop- 
lets of various sizes are ited. A preliminary 
study suggests that the smaller the droplet the greater 
is the effect of & o Sera gee aa a ia 
turbulence, as would be expected. 
oes ee a E E 
aircraft, and over areas of woodland. 
e eee a 
elsewhere. 


i D. Yo 
i B. W. THOMPSON 
Colonial Insecticide Research, 
e.. Arusha, Tanganyika. 


- Deo. 30. 


Longitudinal Elastic Waves in Cylindrical 

` Rods 

AttF ouGH Pochhammer’s! well-known solution for 
elastic waves in cylindrical rods has been in existence 
for many years, two problems arising out of it in 
connexion. with. longitudinal motion have yet to be 
solved. - andy 

The first difficulty. relates to the physical si 
of the higher §.(a8 opposed to their theoretical 
- importance, which has been explained by Cooper’). 
The transmission of a pulse in one of the higher 
modes would be evidenced by very high phase 
velocities for long waves and, m the course of oare- 
fully planned experiments with & pressure bar, 
Devies* did not detect, such an effect (see, however, 
Morse’, who desaribes s with rectangular 
rods). eGo arama ai f tae aot would decent 
since engineering theories of longitudinal waves do 
not give rise to modes". 

The second. problem is that pointed out by Lovet, 
and concerns & free end of the where re- 
flexion occurs. The stresses of P ’s solution 
may be written in the form: 
ee ee E (1) 

xr = (imaginaty function of r) exp{i § (w — ob) } . 
for any particular wave number E and phase propage- 
tion o. Thus, if the normal stress xx ia always 
to vanish at a free end, xr will not do so. 


+ 
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This problem may be regarded as if perfect re- 
flexion occurs with the superimposed effecta of an 
applied stregs system : 

xx-= 0; xr = (function ofr) exp(t § cè) (2) 


at the hitherto free end. Now the question arises : 
Is the effect of the auxiliary system (2) local, or 
does it, in some way, distort the retreating reflected 
wave ? It is, perhaps, to be expected that the affect 
is local since steacdy longitudinal vibrations of a rod 
might not otherwise be le; but it would be 
virtually impossible to find the ‘answer by direct 
ant i 


Poohhammer’s resulta are reached if the trial 
solution : 


ts = f(r) oxp{t E (w@—ct) } ; tir = fa(r) exp {i § (1—ct)}; 
up me O (3) 


ig used in the general equations of motion. If 
equations (8) embrace the most general longitudinal 
wave and they mevitably lead to equations (1), it is 
a ia that a motion giving (2) is not possible. 
is obviously so if, m fact, the only physically 
realized mode of Pochhammer'’s solution is the first. 
What is the alternative if displacements due to 
system (2) are not propagated ? Since the applied 
force always has zero resultant, the problem is 
analogous to those involving an appeal to St. 
Venant’s principle, the disturbance now being trme- 
dependent. It has been shown by Goodier’ that the 
effects would be local in the staiic case as a simple 
consequence of the conservation of energy. In the 
absence of wave tranamiassion, this would still be 
iin for dynamical cases. Thus a harmonic wave 
hmg a free end would suffer complete reflexion. 
But its form would become temporarily blurred near 
the strese-free section. 
These views are advanced as a suggestion rather 
than as a proof. They are offered because it appears 
to me that this is not the only vibration problem the 


prinipo x for example, certain plate problems seem 
into this category. 


Hngineering Laboratory, 
ridge. 
Feb. 27. 
Dee La J. reine u. angew. Walk., 81, 324 (1887). Boo 


Cooper, J. ee ee 
Phil, Trans., A, 940, 376 (1046). 
se Acoust. Soo, Amer. 90, 883 (1048). 
H. D., Aere. Quart., 3, 280 (1082). 
.H., “Tbe Mathematioal Theory of Elasticity’, 201 (1027). 
. N, Pat, Mag., (7), 8, 007 (1987). 


R. E. D. Brasop 


Elastic Deformation and the Laws of 
Friction 


‘It has been shown by Bowden and his co-workers? 
that the classical law of friction F = uW is dependent 
on plastic deformation of the asperities in contact 


tion- 
a oie eee P E png hg oye emerge 
small loads, as & result of elastic deformation of the 
asperities. Other examples of high polymer friction’, 
and particularly the friction of textile fibres’, 
indicate similar relationships although, in the case 
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of textile fibres, of a more general form F = EW*, 
where n may lie between 0:67 and unity (see table). 
It ie commonly that if a law of the 
F = kW” is obtained, then as the vahie n 
approaches unity so also the deformation of the 
asperities must approach more closely a state of full 
plasticity, so that when n = 1 the deformation is 
lastic and Amontons’s laws are valid. The 
assumption that n > 0-67 indicates that some 
of plastio deformation may, however, be unjustified, 
and may lead to an maccurate concept of the de- 
formation proces actually . In general, 
if N asperities are involved in the fnectional process, 
the ees relationship would be of the form 


F = LOW, which does.not imply F = EW" 


except in special circumstances. For example, if 
contact between two cylindrical fibres, possessing 
longitudinal fluted asperities of uniform cylindrical 
cross-section and being uniformly distributed, is con- 
sidered, it is poasible, using Hertz’s classical formule’, 
to show that the relationship between frictional force 
F and load W is: 


F - SPP Reh Rt? K/d, (1) 


where § is the effective shear strength at the interface 
in the real.area of contact, R, the radius of ihe fibres, 
Es that of the’ asperities and d their distance vung ala 
and K a constant which ee ee 
of the materials to the power — 8/9. 
relationship ia obtained for the friction ara & 
yA P (with spherical asperities) 
and an i surface. Thus, although the 
deformation of eae gags asperities was postulated initially 
as being completely elastic and conforming to the 
Heriszian power law, the groes frictional force F is 
proportional to W*/*, a result which, if obtained 
experimentally, might be assumed to indicate that 
the deformation of the asperities is partly plastio. 
Equation (1) also illustrates the dependence of the 
frictional properties on the surface co ion of 
the rubbing elements—another non-classical feature 
of tho fiction of high polymers’ which has been 
discussed by me elaewhere*. It is only 
` therefore, to decide between _ plastic elaštis 
deformation of surface asperities when their dimen- 
gions and distribution are known. 

A ful account of this theoretical treatment will 
_be published elsewhere in due course. 

B. Lixcoty 

Wool Industries Research Association, 


Torridon, ar aaa 


Toe 


et P., and Tabor, D., “The Friction and Lubrication of 
Boltds’’ Oxford, Clarendon Proms, 1060). 

* Lincoin, ac Aas. App. Phys., $, t00 (1062). 

"Bohellamach, A., Pres, Phys. Sca, B, 66, 857 (1062). 

4 Guthrie, J. G., and Oliver, P. H., J. Tout. Insi., 4%, 7579 (1062). 

‘Howell, H. G., Nature, 171, 280 (1963). 


‘Herts, H., Collected Works'’ (Macmillan, London. 19% i tite 
- HID Book bot,” Tne. Now York, lean. 
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Cleavage Fracture of Zinc Single Crystals 


FRacruns by cleavage across the orystals of a 
polycrystalline metal is typioal of many examples 
of brittle fracture. The cleavage plane is crystallo- 
ETRE EE A EDE ARE gree ale 

ed number of planes irrespective of the oriente- 
tion of the crystal with respect to the applied stres, 
In sino it is likely that the cleavage plane is always 
(0001), although the orystal may twin before it 
fractures 


The stress conditions necessary to cause cleavage 
fracture are not well established, although it has 
generally been assumed that fracture ocours when the 
resolved component of the applied stres perpendicular 
to the most favourably orientated cleavage plane 
exceeds a aritical value. This is known as Sohnoke’s 
law, and was formulated followmg i ta on the 
fracture of single crystals of sodium chloride. Later 
work, largely by Schmid and his co-workers, led to 
the belief that the law was also obeyed for cleavage 
fractures in bismuth, tellurium, sinc and antimony. 
This work, and also other work on ionic crystals, 
has been summarized by Schmid and Boas’. Since 
1980, little attention has been given to the problem. 

Closer examination of the results of Schmid e al. 
raises some doubt as to the general validity of the 
normal streas law. While some of the results, notably 
those for biamuth, confirm the law. very well, others 
are not in such good agreement.” For zino, Sehmid? 
only obtained results for crystals for which the angle 

between the direction of lied tenmile streas and 
the cleavage plane lay in range 12-50°; even 
here the agreement was not very good. Therefore, 
before proceeding with an investigation of the factors 
influencing the cleavage strength of zino single 
crystals, we felt it advisable to determine whether 


the strees normal to the cleavage plane was the ' 


criterion for fracture. 

The sinc used was of 99:00 per cent purity, the 
main impurities being lead 0:002 per cent, j 
0-0015 per cent, copper 0-001 per cent and iron 
0:0015 per cant. 
and 18 cm, long, were grown in argon using the 


Andrade and Roscoe technique. The moulds em- 


ployed were of precision-bore glass tubing coated 
internally with graphite. It was possible to remove 
the crystals from the moulds without strainmg them, 
and oare was taken throughout other handling opera- 
tians to avoid any accidental strains. The orystals 
oo ee ate a 196° O.) using 
a tensile testing ine in which the stress was 
applied as near axially as ible. The crystals 
deformed plastically before , and all results 
have been referred to the final dimensions and 
orientations of the crystals. 

The graph shows the applied tensile streas, o, and 
the resolved component of the streas perpendicular 
to the cleavage plane, N, at fracture, in each case 
plotted against y. Resulta for orystals for which 
~< 12° have not bean plotted, since these did not 
Paoture across the basai plans of the original crystal. 
It is clear that the stresa-nommal to the cleavage 
plane is far fram constant at fracture. 

It seems most unlikely that any non-axial loading 
would cause such s regular Variation of N with x. 
However, it is 


about 1 per cent glide strain when y approached 
90° to about 40 per cent when 
An initial very rapid fall of 


was as low as 15°. 
with glide strain 


Single crystals, 6 mm. diameter 


possible that N is affected by the < 
pare deformation before fracture, which increased -` 
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90° 
—O--, Tenis streams parallel to axis of crystal af fracture; 


- 6)’ 
-- X-~, fenelle stress normal to cleavage plans at frasture 


followed by a slower rate of decrease would explain our 
results if a critical normal stress law applied to com- 
pletely brittle fractures. It is not easy to test this 
hypothesis in the important range of io strain 
between 0 and 5 per cent, but our ta show that 
varying the glide strain between 10 and 140 per oent 
at room temperature, before fracture at — 196° O., 
does not decrease N. It must not be forgotten, 
however, that Schmid’s work, on which the normal 
stress law is partly besed, was on orystals which 
deformed before fracture, and from this point of 
view the results are directly campaerable. 

Although no success has yet been obtained in 
finding an alternative criterion for cleavage fracture, 
these resulta make it clear that it is not always one 
of a critical streas normal to the cleavage plane. 


A. E. Daruyrrsrs 
i G. B. GREENOUGH 
Department of Metallurgy, 


aed Ca ear 


i Watthewson, ©. H., and A. J., Pre Amer. Ina. Min 
Ma Bap. Met. Dis, 133 OD. 
‘Schmid, H, and Boas, W., ““Kristallplastisitact’’ (Springer, Berlm- 


' Sehmid, A, Proo, Internat. Congr. App. Mechanios, Delft, 342 (1924). 


Structure of Selenium .Tetrafluoride 


SELENIUM tetraftuoride was first described in 19072, 
but the compound does not seem to have bean 

obtained until quite recently". It is not a 
particularly easy substance to handle, sinoe it rapidly 
attacks tap-grease and also reacta slowly with ‘Pyrex’ 
glass, forming crystalline selenium dioxide and gaseous 
silicon tetrafiuoride with a trace of boron trifluoride. 
It is also hydrolysed instantaneously by water or 
moist air to the dioxide. 

I have been studying the structure of this oom- 
pound by the method of electron diffraction. The 


- 
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first set of diffraction photographs taken showed a 
pattern al resembling that described for silicon 


osely 
‘tetrafluoride and was therefore rejected. A second — 


sample was-treated in the following manner. The 
sample holder was allowed to stand in contact with 
selenium tetrafluoride vapour overnight and then 
pumped out before the sample was distilled into it. 
The freahly distilled material was allowed to stream 
into the electron diffraction camera for some time 
before photographs were taken, so that any silicon 
tetrafinoride present should have been pumped off. 
The second set of photographs gave a consistently 
different pattern from the first set, and thia pattern 
was considered to be caused by substantially pure 
selenium tetrafluoride. Six maxima were observed 
extending to s = 23 A.~}. A radial distribution curve 
gave & large peak at 1:76 A. and a much smaller, 
unsymmetrioal peak at about 3-0 A. The first peak 
bly corresponds to the Se—F distance (about 
1-7 A. in SeF,), which contributes 72 per cent of the 
total scattering, and the second to the F...F 
distance or distances, which contribute the remaining 
28 per cent of the scattering. If the fluorine atoms 
were in @ regular tetrahedron with Se—F 
1:76 A., the second peak should be at 2-87 A. 
Scattered intensity curves were calculated for ten 
models in the usual way. In eight of these models, 
all four Se-—F distances were assumed to be equal 
and the ftuorine atoms were arranged in various 
possible ways, including a square, a regular tetra- 
hedron and & variety of distorted tetrahedra. Two 
further models were tried in which two of the 8e—F 
distances were sasumed to be longer than the other 
two. Only one model waa found to give completely 
satisfactory t with the visually estimated 
ring intensities. This model has a distorted tetra- 
hedron of fluorine atoms around the selenium atom 
with two BseF angles of 120° and the 
remaining four FSef angles equal to 104°5°. The 
scaled Se—F distance from this model is 1-765 + 
0-025 A., and the uncertainty in the angles + 10°. 
The best model has Og, symmetry, which is con- 
sistent with some ublished resulta obtained by 
J, A. Rolfe and L. A. Woodward from the Raman 
spectrum of the liquid. Only two other Group VI 
tetrahalides have been studied previously by electron 
diffraction. In the case of selenium tetrachloride’ the 
structure was not determined, and in any event the 
compound was probably decomposed into a lower 
chioride and chlorine in the vapour statet. The 
structure of tellurium tetrachloride was found by 
Stevenson and Schomaker® to be a distorted tetra- 
hedron with the majority of the ClTeCl] angles equal 
to 83° + ®. 
I am indebted to Dr. P. L. Robinson for supplying 
les of selenium tetrafluoride,.to Mr, J. A. Rolfe 
for these, to Dr. L. A. Woodward for helpful 
discussions and to the Department of Scientific and 
Industrial Research for a maintenance grant. 


H. J. M. BOWEN 
Physical Chemistry Laboratory, 
South Parks Road, 
Oxford. 
March 20. 


1 Lebeau, P. O.R. Asad. Set, Pars, 144, 1042 (1007). 
tt H., Peacock, R. D. and Robinson, P. L., J. Chem. Soc., 


* Listor Listar, M., aad lion, D» Trane Para, Bon, 37, 393 (1011). 
. msr. Chom.-Soe., 58, 3483 (1080), 
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FREEDOM OF`FHE UNIVERSITIES 
OF GREAT BRITAIN 


report of the University Grants Committee on 
“University Development 1947 to 1952”, which 
is sommarized elsewhere in this issue (p. 180), covers a 
period of great expansion, both in the size and in the 
cost of the universities of Great Britain, and while 
reasons are given for believing that mo further 
increase in the number of students is probable or 
advisable durmg the coming quinguennium, the 
report is equally clear m its evidence that the rise in 
costa is likely to continue. On the financial mde, the 
outstanding feature of the review is the picture it 
gives of the increasing dependence of the universities 
on government support and of the extent to which 
the rising expenditure of the universities is determined 
by factors, such as increased prices and wages and 
salaries, which are largely outside their control. Any 
attempt to hold univerarty expenditure at its present 
level must force the universities to curtail their 
existing activities, either by interrupting develop- 
ments or by reducing admissions, or both. 

The dependence of the universities upon State aid 
is, in fact, likely to grow rather than to dimmush, and 
in discussing this dependence and ita reconciliatian 
with the mamtenance of academic autonomy, the 
University Grants Committees pointe out that there 
are other factors making for the continued increase 
in expenditure. The relatively low average age of 
academic staffs, for example, after a period of 
intensive recruitment, which brought the total up to 
nearly 9,000 (as compared with the 10,000 which it 
was estimated would be necessary) in place of the 
pre-war 4,000, and a sbaif/etudent radio of 1:8 
instead of the pre-war 1:10, means that it will be 
some time before the full financial effects are felt of 
such increases in staff. Moreover, the growth of 
scientiflo knowledge, depending in turn on greater 
specialization, increasing numbers of workers, and 
increasingly costly apparatus and equipment, is 
hkely to be a continuing cause of increased expense 
which, from the national point of view, cannot be 
regarded as optimal. The period of consolidation, 
which the Committee regards as likely to characterize 
the present quinquennium, holds no hope of e decrease 
in university expenditure, On the contrary, a con- 
tinued increase is likely to be demanded in the 
national mterest, and for this the University Grants 
Oommittee can see no alternative to an increasing 
Treasury recurrent grant. 

This position is regarded with some anxiety. There 
is no suggestion in this report that any pressure has 
ever been put upon the universities in Great Britain 
by the Government. Successive Governments have 
repeatedly expreased their recognition of the desir- 
ability of preserving the autonomy of the universities ; 
nor did the Select Committee on Estimates, in its 
examination of the work of the University Granta 
Committee during the 1951-52 Seasion, find any 
evidence that this autonomy was endangered, 
though it did point to the desirability of some closer 
control over the spending of the non-recurrent grant 
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and of somewhat fuller information being supplied 
regarding its expenditure. For the rest, the Select 
Committee was content to remark that the increasing 
dependence of the universities upon public monsy 
and the absence of direct Parliamentary control over 
the way the grant is spent involve a correspondingly 
moreased responsibility on the part of each university 
to ensure that ita affairs are managed with due 
econamy and in the best interests of the nation. 

That much is fully recognized by the University 
Grants Committee, which, however, pointe out that 
its financial responsibility to the Government contains 
& latent contradiction to its trusteeship to the 
universities as guardian of academic liberty; and 
this succeas in the discharge of both functions is a 
tribute to the forbearance of both parties. The 
universities have recognized that the Oommittee’s 
responsibilities to the tax-payer prevent it from 
supporting all the developments that may be 
academically desirable, while the Government has 
' recognized that the importance of academic inde- 
pendence justifies a freedom from oontrol that would 
not ordinarily be allowed to bodies so largely financed 
from public funds. 

The University Grants Committee professes to be 
confident that the and forbearance 
already developed will continue. The utiversities, ib 
thinks, fully recognize they have a special obligation 
to observe strict economy in the expenditure of such 
public monies, and that the continuance of their 
present fmanocial privileges is dependent on the oon- 
tinued exercise on their part of a strong and evident 
pense of financial responaibiltty, which the qum- 
quennial system iteelf fosters. Moreover, while 
without the State the universities cannot obtain 
sufficient funds to enable them to do their work, 
without the universities there would be no way of 
meeting the need for men and women adequately 
tramed to advance knowledge and to hold positions 
of responsibility in government, industry and the 
profeesions, 

That this mutual dependence is fully realized 
on both sides is the chief reason for the confidence of 
the University Granta Committee for the future, and 
the direct danger to university autonomy is probably 
slight. The danger of mdirect government guidance 
of academic policy is, however, much more serious. 
The interdependence of government and universities 
is now go firm that no purely administrative device, 
such as the University Grants Committee or the 
qumquennial grant, oan by rteelf secure the inde- 
pendence of the universities. The continuance of 
academic autonomy depends not simply on the degree 
of good sense and moderation displayed by the 
universities : ıt depends above all on the extent to 
which public opmion understands the reasons why 
academic autonomy is important and is willmg that 
such autonomy should continue. 

The University Granta Committee itself is clear 
enough that the universities may be called upon to 
resist sectional clamour. A situation could easily 
arise, it pointa out, in which the universities could 
only meet the demands made upon them by distorting 
the balance of their work and neglecting studies or 
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teaching which may really be of greater importance, 
though lacking at that time the advocacy of those 
with particular interests. The balance of university 
activity which is desirable in the long-term intereste 
of the community as a whole will not necessarily, or 
even probably, be the same aa that which would 
result from an unoritical acceptanoe of all such 
demands. l 

There is a special reason for welcoming, at this 
particular juncture, the unequivocal declaration m 
this report that, in decidmg whether a particular 
activity should be undertaken by a university, and 
if so on what scale, the last word should continue to 
be that of the university riself. Within the past few 
weeks, a document has been issued by a major 
political party setting out a programme which 
includes & proposal on which it is difficult to place 
any other interpretation than that universities are to 
be told by the Government of the day what they are 
to teach. There may be -occasions, as the Select 
Cammittee on Estimates observed, when the univer- 
sities themselves may not be in, a position to be the 
‘best Judges of what studies most need to be developed 
in the national interest. Such oocamons can at least 
be met through the University Granta Commnittee, 
even though the device of the ear-marked grant has 
been explicitly discontinued. To determine the con- 
tent of academic studies at the behest of a political 
party or any other external body is another matter, 
and in resisting such pretensions the universities and 
the University Grants Committee should have the 
support of all who are concerned to uphold the high 
standards and ideals which haye won for the univer- 
sities of Great Britain and the‘ University Grants 
Committee the respect of the fpe world. 

Jt is clear from this report-that the University 
Grants Committee itself is not satisfied that the 
curricula of the universities or the organization of 
teaching take full accoumt of the changes in the 
economic and social background of the student of 
to-day. It is also clear that the universities them- 
selves aro already examining the situation, and that 
the University Granta Committee is fully alive to the 
implications of the situation. To suggest, however, 
that the teaching at the universities should take 
account of changes in our way of life and the com- 
munity’s needs and in that context to advocate 
appointment of a Royal Commission can only mean 
that politinans are to be invited to teach the 
universities their business. The consequences to 
education and to science of such procedure are writ 
large m the history of universities in Germany and 
elsewhere during the inter-war years. í 

That, however, is not the sole reason for concern 
at the possibility of indirect influence upon university 
policy or for welooming a much more vigorous oam- 
paign to secure public understanding of the work 
and fimction of the universities in Britain to-day. 
“University Development 18947-19052” was in the 
press when the political manifesto already mentioned 
was iesued ; but it supplies a-oomplete and dignified 
answer to the suggestion that the universities are 
stagnant and out of touch with the needs of to-day. 
The consolidation of the advances of the past five: 
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years, which the universities have recognized as the 
main task of the present quinquennium, is over much 
of the fleld not stagnation. Within the existmg 
general pattern, there is much scope for development 
and experimentation, and the University Granta Oam- 
mittee notes the persistence within the universities 
of the mood of criticiam and self-examination on 
which it commented in tts last report. Universities, 
it adds, cannot remain static if they are not to lose 
their vitality ; and while the attitude of the univer- 
sities to new demands will be determmed by their 
view of their fumctions, this concept must itself be 
kept flemble and responsive to the needs of a new 


age. 

Even in Great Britain, the functions of all university 
institutions are not the same. The universities and 
university colleges of Great Britain include institu- 
tions of a wide variety of types, ranging from the old 
universities to the amaller foundations which came 
into being within the past generation. Some of them 
are consciously experimenting in order better to fulfil 
what they regard as their proper functions. The 
report mentions specifically the declared aim of the 
new University College of North Staffordshire to 
offer a new type of curriculum, in which the first year 
of the degree course is “designed as a whole to give 
an understanding of the heritage of Western oiviliza- 
tion, of modern society, and of the nature, methods 
and influence of the experimental sciences”. The 
University Grants Oommittee regards a readiness to 
experiment as important for the development of 
university policy ; and, at a time when there is a 
pronounced ign in some quarters to stamp 
uniformity on th d of education, it has done well 
dedi atten donee the importance of such diversity. 

Except perhaps in relation to ita bearing on 
academic staff, the University Granta Committee does 
not discuss either the teaching or the research function 
of the university at such length as in earlier reports. 
Yet the broader purposes of a university education, 
it pomts out, were never more important than they 
are to-day. “Society requires of the university 
graduate much more than his degree or his expert 
knowledge of a particular field. It also requires the 
breadth of outlook necessary for those who are to fill 
positions of responsibility, and a university cannot 
be said to have risen to the height of its obligations 
until it has so designed ita teaching as to ensure for 
all its students who use their opportunities the chance 
to become, in words spoken by J. 8. Mill more than 
eighty years ago, ‘capable and cultivated human 
beings’.”’ 

Both research and teaching inpur some dangers 
through specialization and departmentalism, and it 
is clear that the University Granta Committee is 
fully alive to the dangers of fragmentation. While 
it thinks there is little danger of sponsored research 
distorting the balance of work in British universities, 
it deprecatea the multiplication of flelds of study in 
the universities wrthout prior consideration of the 
alternative of development in & specialized research 
institute. Moreover, the morease in the number of 
university professors since the Sebond World War 
has been due less to the increase m student numbers 
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than to the growth in the volume of new knowledge ; 
and because pursuit of new knowledge becomes 
increasingly more costly-—not only an account of the 
larger academic staff required, but also because 
apparatus becomes more elaborate and the size and 
cost of libraries continually rise—the universities can 
only maintain their part in the pursuit of new know- 
ledge by mereasing dependence on the State. 

This latter note is struck more insistently and 
repeatedly in relation to the distribution of students 
and the demands of particular flelds of study. While 
the University Grante Committee takes a reasoned 
view that the total number of university students in 
Britam is likely to remain relatively stable for some 
years to come, and even that no increase is likely to 
be possible without some fall in quality—at least 
until the increased birth-rate of the latter part of the 
War begins to take effect—it does not exolude the 
desirability of changes in distribution between the 
faculties. Indeed, it suggests that there will be a 
tendency for the proportion of students of science 
and technology to grow at the expense of the pro- 
portion of arts studanta, and that such a tendency is 
desirable in the national mterest and should be 
encouraged. ; 

More, however, is Involved than a mere transfer 
of numbers, and it is here that the University Grants 
Committee gives repeated warning and that the 
danger of indirect political pressure recurs. A student 
in scienos and technology requires more costly and 
elaborate acoommodation and equipment; and even 
if the number of arta students falls considerably, an 
imcrease in the number of students of science and 
technology would require capital expenditure on 
buildings and equipment. The University Granta 
Comunittee is firmly opposed to the continuance of 
the over-crowded and makeshift conditions which 
characterized the immediate post-war expansion, and 
quite rightly it postulates as an essential condition 
of any such expansion on the science and technology 
side that the necessary additions to accammodation 
and equipment ahall be forthcoming. Ib emphasizes 
repeatedly that the position here is unsatisfactory 
and uncertam. Not only has the Government been 
unable or unwilling to undertake long-term commit- 
ments, but also the doubling in five years, instead of 
the ten years proposed by the Barlow Committee on 
Scientific Man-power, of the number of science 
students, as well as rising prices, have falsifled 
completely the Committee’s estimate in 1947 of the 
capital expenditure required for that purpose. 

At this point the report of the University Grants 
Committee leaves the same outstanding impression 
as the Eighth Report of the Select Committee on 
Estimates, dealing with the achools, published a 
month or so ago. The building programme is quite 
inadequate for the educational aims Great Britain 
has set itself. In the universities as in the schools, 
aims and the allocation of resources must be brought 
into Ime. If the country wishes to increase ita output 
of scientists and technologists, it must mako the 
appropriate allocation of steel and other supplies, or 
the arm must be curtailed in keeping with whatever 
allocation the Government is prepared to make. 
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On what is said in this report, and confirmed by 
the Advisory Council on Scientific Policy and the 
Technical Personnel Committee of the Ministry of 
Labour and National Service, some such contraction 
in the number of arts students and an increase in the 
number of studentë of science and technology are’ both 
practicable and desirable in the national interest, and 
the University Granta Committee is prepared to 
support it if the necessary capital expenditure is 
forthooming. Clearly, as the University Granta Oom- 
mittee puts the pomt, however, the necessary pro- 
vision is unlikely to be made unless the Cammittee 
is supported to the fullest possible extent by the 
Advisory Oouncil on Scientific Policy, the Parlia- 


. mentary and Scientific Committee and professional 


bodies which have been urging the expansion of 
higher technological education as essential to the 
industrial well-being of Great Britain. 

With the example of the Science Centre in mind, 
it is impossible to be over-confident that the Govern- 
ment will be convinced as to the necessity of the 
capital expenditure, and much more tangible support 
must be forthooming from the world of science and 
technology as well as from industry than Bir Robert 
Robinson’s patient and strenuous advocacy received. 
Indeed, it mght be noted here that some capital 
expenditure on libraries may well be casential, and 
there can be no question that the establishment of the 
Bcience Centre would in itself have made quite an 
important indirect contribution towards easing the 
pressure on university libraries, both by catering for 
the specialist and by making it easier for university 
libraries themselves to specialize in ways such as the 
University Grants Committee suggests. Furthermore, 
the more widely the -University Granta Oommittee is 
supported in preesing for such capital expendriure 
and the more olearly the purpose and necessity of 
such expenditure is generally understood, the leas the 
risk that university expenditure may become subject 
to political preasure through the failure of politicians 
to face the realities of the situation. 

It will be noted from this survey that the University 
Grants Committee does not advocate or anticipate 
any further expansion of the university population in 
the near future. It inclines to the view that there is 
little talent capeble of benefiting by a university 
education which does not in fact reach the university ; 
it ia concerned rather with a redistribution inside the 
university which will avoid waste of public money 
by ensuring that, since more than two studentes out 
of every three receive some assistance from publio 
or private funds, they are trained in ways likely to 
be to the public advantage. It recognizes, too, that 
considerations of economy require that the quality 
ehould be mamtained, and no students should be 
admitted when incapacity to read for a degree might 
have been detected before they entered the university 
at all. Likewise, by implication, it indicates the 
importance of awards being financially adequate, and 
points to the possibility of vacation employment 
dimimishing the value obtained from a grant as well 
as reducmg the amount of grant needed. 

In such pawages as this, the University Grants 
Committees shows itself imaginatively alive to the 
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problems whiah the universities and local authorities 
and other bodies making awards in Great Britain 
must face in the mtarest of the economic and social 
background from which university students are now 
drawn. These are sombre facta of which account’ has 
to be taken, and more oould well have been heard 
from the Committee regarding the quality of students 
and the problerns that arise from the presence in the 
universities of relatively large numbers of students 
who for various home reasons have difficulty m using. 
the vacations for academic work. It cannot be 
assumed. without more searching and critical Inquiry 
that the maim object of æ ‘umiversity education, 
namely, to fit men for responsible posts and to train 
them to think, is being completely realized. ` T'he 
complexities of a teahnological age require that the 
affairs of State shall be handled with justice, skill and 
magnanimity no leas than when Milton formulated his 
idea of a complete and generous education or Mill 
insisted that profeasional men should carry away with 
them from a university, not profesional knowledge, 
but that which should direct the use of their pro- 

fessional knowledge and bring the light of general 
culture to illuminate the technicalities of a special 


The aniversitios and the University Grants Com- 
mittee, as this report and ite predecessors over the 
past quarter of a century or so show, are manifestly 
seeking to avoid becoming detached, and to meet 
more effectively the changing needs of the community 
in which they exist. Nevertheless, it is plain that 
many studenta are working under handicaps in the 
way of cultural background as well as deficiencies in 
teaching or laboratory socommodation, halls of 
residence and libraries, which the economic situation 
has hindered the universities from remedying; such 
handicaps curb the imaginative consideration of the 
principles underlying a career that A. N. Whitehead 
described as the university's distinctive contribution 
in the preparation for an intellectual career. The 
significance of these difficulties is not so widely 
recognized outside the universities as it should be. 

For such reasons a clear and authoritative state: 
ment or discussion of the purpose and character of 
university education is desirable. The University 
Granta Committee in this lucid survey indicates 
something of what is being done by the universities 
to meet these dangers and difficulties. It also suggests 
ways in which the universities could clarify ideas as 
to the functions of a university and what is expected 
of its alumni, a8 an essential preliminary to the 
determination of the nature and extent of the courses 
a university should offer. But public opinion also 
requires educating. It will be noted, for example, 
fram this report, that in spite of the country’s need 
for more technologista, the demand for technological 
education is slackening, aa the Advisory Oounoil on 
Scientific Policy noted earlier, and intendmg students 
show a marked preference for pure, over applied, 
acience. ‘Tae univerarties cannot provide places to 
which intending students are indifferent, or discourage 
undue specialization or honours courses, without the 
co-operation and understanding of both prospective 
student and prospective employer. 
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The report gives substantial reason for confidence 
that, in spite of a probable continuing trend towards 
greater accountability to Parliament on the financial 
side, academic autonomy will not be endangered 
thereby. Ib gives no grounds for believmg that, 
through any lack of vision or vigour on the part of 
the universities or the University Grants Committee, 
the univererties will get out of touch with the needs 
of the nation or become inefficient in the discharges 


of their responsibilities. The danger to university 
autonomy and to the mamtenanoce of university 
standards is, however, real; but it arises from lack 
of public understanding, and to dispel the danger 
may require increasingly strenuous efforts of exposi- 
tion and interprethtion. ‘This task of publicity, of 
educating publio opinion to the real issues at stake, 
is perhaps one of the most inrportant that immediately 
confronts the University Granta Committee. The 
account of ite stewardship given to Parliament m the 
present report is no mean contribution to that end. 
More, however, will be required, and the University 
Granta Committee and the universities should be 
assured in that task of the support of all who value 
the principle of university autonomy. 


ECOLOGY OF THE TROPICAL 
RAIN FOREST 


The Tropical Rain Forest 
An Ecological Study. By Prof. P, W. Richards. Pp. 
xvili-+ 450+ 15 plates. (Oambridge: At the Univer- 
sity Prees, 1952.) 68s. net. 
HERE has for a long time been the need for a 
modern account of tropical rain forests. Prof. 
P. W. Richards has adequately met this need if one 
takes into account the appendix to his title, “An 
Ecological Study”. Not only doee he include dats 
from his own fleld researches in the ram forests of 
British Guiana, Sarawak, and Southern Nigeria, but 
he has also selected wisely from an extensive litera- 
ture. Moreover, the book is well written, and both 
exceas of ecological jargon and obecurities of style 
have been avoided without loss of acientrflc precision. 
Another pleasing feature is that it is frankly acknow- 
ledged that there are many problems connected with 
del om rain forests that are not yet solved; but these 
lems are defined as clearly aa poesible and the 
politics that have been proposed are fairly mum- 
marized and as fairly criticized. One may instance 
the theories of buitreas formation (pp. 69-74) and 
Aubréville’s mosaic theory of regeneration (pp. 49-58). 
Prof, Richards very definitely proves the com- 
plexity of the ecological problems connected with 
rain forests. It fag Hewes be questioned whether 
the translated quotation from van Steenis (p. vi), 
referred ‘to on p. 15, 1 either entirely logical or 
suggests the best practice. There are good arguments 
that the floras and types of vegetation of temperate 
regious have been derived from the much richer 
floras and communities of tropical climes. It does 
not follow that in floristic or ecological studies “one 
ought logioally’’ to start with the richest, moet 
i t and most licated. Much may be said 
in favour of starti th the poorest and (in general) 
aimplest floras and vegetation—say, of the Arctic. 
This, of course, in no way diminishes the interest 
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and importance of tropical plant life to any botanist 
who is not restricted in his outlook to the laboratory 
and arm-chair. Probably every ecologist and every 
taxonomist will support Prof. Richards in his plea 
for increased study of the tropical rain forest, for its 
preservation, and for a system of adequate (in 
situation, size and number) Nature reserves in the 
tropios fully protected under national or international 
administration. It is most convincingly shown in the 

t (pp. 404-7), under the heading ‘“The Future 
of the Tropical Rain Forest’’, that humanity is 
suffering irreparable lowes by the increasing destruc- 
tion of tropical rain forests. It is not only the 
ecologist who will bemoan the losses, but also the 
taxonomust, the geneticist and, in the not too distant 
future, the exploiters, or their would-be successors, 
themselves. 

It is impoæible in æ review of reasonable length 
adequately to survey the vast amount of information 

in ‘The Tropical Rain Forest’’. An intro- 
duotory chapter defines the community by its general 
characters and outlines its history. The main body 
of the book is in sixteen chapters classified under ax 
: structure and physiognomy; the environ- 
ment; floristic composition of climax communities ; 
primary successions; tropical rain forest under 
limiting conditions ; ‘and man and the tropical ram 
forest. Only a selection from the many interesting 
subjecta dealt with in theae ‘parte’ can be referred 
to here. 

A great advance in method of study of rain forests 
was the use of the profile diagram, and the strati- 
floation, clearly shown in profile diagrams from 
forests in Asia, Africa and America, is discussed in 
detail (pp. 22-38). The trees constituting the bulk 
of the rain forest show many structural and develop- 
mental features, some of which are more or leas 
clearly of selectional value under the given environ- 
mental conditions. 'This is algo true for the shrubs, 
the climbers, the ground herbs, the s and 
the epiphytes. The general controlling factors of the 
habitat are climatic: “high and very even tem- 
perature and heavy rainfall over the greater 
part of the year” (p. 185). As in other forest oom- 
munities, the forest modifies climatic conditions 
within itself, with the resultant formation of miaro- 
climates. These involve all the climatic factors and 
are of very great um for forest planta of all 
kinds, but especially for those below the higheat or 
densest canopy layer. Many readers will find the 
chapter (pp. 191-204) on seasonal changes in the rain 
forest of particular interest. The environment is 
seasonally relatively uniform, and the text of the 
chapter is “Though the vegetation as a whole may 
show hardly any seasonal rhythm, the individual 
plants are seldom uniformly active’. Leaf changes, 

and cambial activity, and flowering—that is, 
th vegetative and reproduotive behaviour-——vary 
with greater or less regularity from species to species. 
There is even periodic behaviour recorded for forest 
agaries by Oorner in southern Malaya. The soils of 
the humid tropics are said to vary in structure, and 
in their physical and chemical properties, at least as 
much as those of any other climatic zone. The soils 
are, exoept the most immature, strongly leached. 
Laterization, the preferential leaching of silica from & 
soil, resulta in formation of lateritic red 
earths that may be the most widespread soil-type in 
the tropical rain-forest region. Sometimes very 
different soils are formed when the influence of tho 
soil-forming material overrides that of the climate, 
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The composition of climax communities ia illus- 
trated in some detail from Prof. Richardsa’s own 
studies in British Guianas and Sarawak. The recolon- 
ization of Krakatau is taken as an example of a 


primary xerosere (pp. 269-280), and hydroseres and — 
coastal 


successions are considered m more general 
terms. 

In dealing with the conditions limiting rain forest, 
deciduous forest and savanne have to be contrasted 
with it, both as regards their floristic and ecological] 
structure and the environmental conditions favouring 
or lmmiting one or another community. The problems 
involved are of “bewildering complexity”, but the 
conclusions reached (pp. 344-5) grve a clear and fair 
minmary of what is the beet generalization with our 
present knowledge. Chapter 16, dealing with the 
tropical] rain forest at its altitudinal and latitudinal 
Imnits, raises the many problems of zonation and 
provides numerous data to be considered in reaching 
their solution. 

Man has destroyed areas of virgin or primitive 
rain ‘forest. Where tivation is not contimuous, 
secondary and deflected successiona oocur. Appar- 
ently, little close and systematic observation 
have yet been cerried out on these communities, and 
-- continuous observations over a long period of years 
are needed. However, the general features of 
secondary rain forest and ita composition and origin 
are outlined, and incomplete descriptions of secondary 
successions are given for Nigeria, the Congo, 
Malayan region and ical LOG. 

‘The Tropical Rain Forest” will be a stimulus to 
further research. Prof. Richards would be am 
the first, and best qualified, to say that there is n 
for as many investigators as le. It is important 
to remember that his book is “an ecological study” 
or, better, a plant ecological study. Apart from 
vegetational problems of the rain forest known but 
not solved or even. still unformulated, there are many 
others to which this book must, in some degree, form 
_@ background. The floristic ‘composition and the 
history of the ram forests are considered m connexion. 
with the ecology, not as subjecte sut generis. The 
historical relationships of the American, African, 
Asistio and Australasian divisions of the ‘pan- 
formation’ of tropical rain forests raise unnumbered 
questions. The anmnal life of rain forests is a vast 
subject linked to the plant life. The tropical rain 
forest is not the only plant formation of the tropice, 
In particular, one would weloome a study of tropical 
savannas as full and as up to date as that now 
provided in this book. 

For no very clear reason the book is dedicated to 
‘The memory of Cer! Schroeter’. Carl Schroeter 
was & pioneer in ecological studies of Oentral European. 
vegetation in particular and mainly, and I cannot 
recall that he did noteworthy work in connexion with 
the tropical rain forest. There is no reference to a 
single work by Schroeter in the sixteen pages of 
references provided by Prof. Richards, though he is 
once quoted in the text (p. 10) at second-hand. One 

t have thought that æ dedication to, say, 

A. F. W. Schumper would have been more appropriate. 

Tn Sgt this 16 &@ most important book to 

phers and taxonomists. It 

S ee with enjoyment and profit by all 

many who would not claim a special 

AEE t life. It is not merely a book of 
reference or & text-book ar a tome to be in 

only by specialists. It will be often referred to, it 

will be read by university students, and it will be 
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consulted by specialista. In addition, it is 
sa t can either be read straight throngh as 
an occupation with mental gain for many evenings 
or one that can be delved into, for most of the 
chapters, and even sections of chapters, are s0 far 
self-contained aa to be fully understandable and, in 
a sense, complete in themselves. W. B. Turpin 


TREATISE OF ZOOLOGY 


Tralté de zoologle 
Anatomie, systématique, biologie. Publié sous la 
direction de Prof. Pierre-P. Grassé. Tome 1, Fascicule 


1: Phylogénie ; protozoaires, généralités ; flagelldés. 
Pp. xiii+1071. (Paris: Masson et Cie., 19652.) 
9,600 franca. 


HIS is another volume of the now well-known 
“Traité de Zoologie”, iasued under the editorship 
of Prof. Pierre-P. Grassé, of the Sorbonne. While the 
seventh to appear, it is in fact the first fascicle of the 
first volume of the series and is in every way worthy 
of ite Its 1,071 pages are provided with 
829 illustrations (there is no Fig. 285), 604 in line- 
drawings, 116 in half-tone from wash drawings, 18 in 
half-tone of photographs and 1 in line and colour, 
The last is so effective that it is somewhat surprising 
that this technique has not been employed more 
often. This figure bas a disadvantage in that the 
reference letters in the legend are not alphabetically 
ee ee 
legend and two reference letters in the figure are not 
explained. The figures, as in previous volumes, reach 
a high standard and some of the lme-drawings are 
exceptionally good. As before, a number of authorities 
have contributed to the contents. Since it is the 
first volume and deals with certain of the 
Protozoa, Prof. Graasé contributes a good The 
other contributore, Prof. L. Oudnot (Nancy), Prof. 
E. Chatton (Sorbonne), who unfortunately died 
before all his sections were completed, M. G. 
Deflandre (National Scientiflo Research Centre, 
Paris), Prof. A. Hollande (Algiers) and Prof. J. 
Pavillard (Alon er), are sufficiently disti j 
in their own flelds to assure the authority of their 
The volume commences with a discussion 
on the evolution of the animal ki with the view 
of devising a scheme of classification ; thia, as might 
be expected fram the editor, is a thoughtful and 
useful eeey. Fig. 4 on p. 23 presents a schematic 
classification of the whole animal kingdom in the 
form of a a eee tree. On the whole, this is 
acceptable but is open to oriticiam on & major and 
at least one minor point. The major point concerns” 
the position of the Platyhehminthes and Nematoda. 
The tree divides into two main trunks, one con- 
taining the i ta, Protochordata and 
Chordata, and the other all the remaining animal 
pean The division takes place as from the 
terate, and the Platyhelminthes and Nematoda 
are regarded as coalamates (pp. 18, 25); the more 
modern view is that these two phyla are not to be 
pac amas as ccolomates that have had their coalom 
obliterated or afterwards modifled but rather as 
phyla that have not yet reached the stage of evolution 
in which a calom has made ita appearance. They 
are accalomate, triploblastic Metazoa. The minor 
point is the interposition of the Camivora between 
Cheiroptera and Primates. 
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The editor next discusses the position and claasi- 
fication of the Protozoa and directs attention to the 
difficulties they present. He has gone back to the 
old uame Protista, given by Haeckel in 1866, and 
i i a Phylum Protista which includes both 
the branches (embranchemenis), Protozoa and Proto- 
phyta, which cannot be clearly separated from one 
another. He employs the term phylum in & higher 
ordinal sense than is l an Britain, for he 
recognizes only two phyla of anrmmalse—the Protozoa 
and the Met so his term embranchemeni 
corresponds more closely with our phylum. Trans- 

ing the terms in this way, he divides the Protozoa 
into five sub-phyla as follows: the Rhizoflagellata 
containing the more general Rhizopoda and Flagellata, 
agoin combining them because of tbe overlap; the 
Actinopodsa (Acantharia, Radiolaria and Heliozosa), 
the ‘pæudopodia’ of which are of a fundamentally 
different type from those of the rhi ; the 
rozoa; the Cnidosporidia; and Ciliata. 
o perhaps this classification may not meet with 
general acceptance since it differs so noticeably from 
what may be called the orthodox, it is logical and 
deserving of careful consideration in view of the 
arguments put forward in support of it. What may 
surprise moet zoologista is the transference of 
the opalinids the ciliates to the tes. 

The present volume deals only with the 
introductory matters and the sub-phylum Flagellata, 
The introductory accounts of the structure, physio~ 
logy, nuclear behaviour, life-cycle and biology of the 
various categories form & valuable part of the work. 
Under the systematics of each class there is, wherever 
possible, a section dealing with ita fossil members, a 
reminder of the present interest in microfossils. It is 
ahs ebb that the exigencies of the times are 

in the price, for this highly commendable 
book should be readily accessible to every zoologist. 
C. H. O’DoxroeHus 


HYDROGRAPHY IN FISHERIES 
RESEARCH 


Hydrography In relation to Fisheries 

Being the Buckland Lectures for 1988. By Dr. John 
B. Tait. Pp. xii+106. (London: Edward Arnold 
and Co., 1952.) 7s. 6d. net. 


HE Buckland Lectures are given each year to 
varied audiences by a scientific worker engaged 
in fisheries research. Before the 1988 series, the 
Lectures had been given by biologists or eae : 
the series just published differs in that Dr. J. B. 
Tait makes his contribution as a physicist interested 
in the sea itself rather than in its animals. An intro- 
duction explaing the subject of hydrography (or 
physical oceanography) and, with examples, justifies 
the existence of a hydrographer in a i 
laboratory. + 
In Chapter 1 Dr. Tait discusses the effects of 
physical conditions in the sea upon fishes. He deals 
at length with the part played by temperature in 
determining the geographical distribution of the 
various species and oollates the results of many 
workers in this field during the past fifty years 
Evidence that spawning is stopped by abnormally 
Soe and this is followed 
& ranges of temperature, aalinit 
oe ee A a 
found. Onoe the fish have spawned, the rate of 
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development of eggs is largely influenced by the 
water temperature ; for example, herring hatch 
in under a week at 14° C., but would about 
seven weeks at 0-1° C. Growth of the larves similarly 
ig more rapid at the higher temperatures; off the 
east -coast of Scotland spring-born herring grow in 
length and weight more quickly than those born m 
August and September. ore leaving.the influence 
of temperature on adult fishes, Dr. Tait mentions the 
exceptionally cold winter of 1928-29 during which 
large numbers of fish were Killed by the extreme 
conditions. These facts were corroborated during the 
early months of 1947 in similar conditions. The 
effects of salinity, light intensity, viscosity of the sea 
water, and osmosis are briefly discussed. 

One of the most interesting aspects of hydrography 
is the study of currenta in the sea. Dr. Tait mentions 
several approaches and then gives æ fairly com- 
prehensive account of his own work with drift-bottles 
in the northern North Sea and adjacent regions. 
The manner in which the information accrumg from 
the recapture of bottles is used by the scientific 
worker in ing & picture of the current 
systems over wide areas is described. The importance 
of a knowledge of these systems is stressed and 
illustrated with many examples, one of which is the 
controversial question of fish migrations. The moat 
widely accepted theory that migrating fish 
swim against the current, is st erieanctd supported 
by the movement of eels in the Atlantic Ooean, of 
cod near Iceland, and of plaice in the Shetland 
Islands area, to quote the text. Dr. Tait adda that 
“es the knowledge of currents grows in detail, so 
will this theory receive the greater confirmation”. 

In Ohapter 2 the reader is taken. into the chemical 
department of the hydrographer’s laboratory. He is 
fatodinged to ths diflinaliass in ahakyaing aea anier 
and to the importance of such characteristics aa 
hydrogen-ion concentration. In the sea where the 
concentration of the nutrient salte and 
often falls below, the limit i by marine 
organtams, it is obviously desirable to measure these 
concentrations; chemical ooceanographers have 
worked out methods to estimate the number of parta 
of these elements per thousand-million parts of sea 
water, and the affects of their variation on fisheries 
can now be studied. 

In his last chapter, Dr. Tait relates fluctuations in 
the abundance of fishes to hydrographioal conditions 
in their environment. A diagram showing sea tem- 
perature and monthly catches of baddock would 
appear to indicate a complete explanation of the 
varying catch; but, as stated, the solution is not so 
simple. Dr. Tait presenta the outline of his argument 
for the relation between fishery fhictuations and the 
incursions of Atlantic oceanio water into the North 
Sea. Although obviously aware of the scarcity of 
suitable hydrogrephioal data, he finds support in a 
aimilar environment ın the Engliah Channel. It is 
interesting to read a note a in World Fishing 
of January 1958: ‘Reports from the Baltia indicate 
that the salinity there has increased considerably in 
recent years. As & consequence, the inflow of cod 
has been better and, although previously cod did not 
a in Finnish waters, Finnish: fishermen are now 
obtaining reasonable catches’’. 

In closing, Dr. Tait would welcome more systematic 
and intensive measurement of hydrographical factors ; 
but it will be apparent to all readers of his book that 
Important steps have been made in spite of the 

i ties in observing at sea. Davip Vaux 
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THE UNIVERSITIES OF GREAT BRITAIN: POSITION AND PROSPECTS 


asaist the in considering the provision 
which Parliament should be asked to make for 
the next quinquennium, the University Grants Com- 
mittee early last year issued an interim report on 
university development in Great Hritain during the 
four years 1947-51. That interim report largely 
dispelled misgivings currently entertained aa to the 
effect of economy . measures cn uni devel 
ment. The complete factual record for the wh bis 
quinquennium of the use to which the universities 
have put the greatly increased financial resources 
which have been at their disposal now available* is 
no less reaasuring. Following the lines of earlier 
reports, the t one reviews the whole of the 
; quinquennium 1947-52 and discusses some of the 
primeipal problems of general policy with which the 
universities are currently confronted. In general, it 
confirms the mmpreasion given by the interim report, 
material fram which is freely repeated, that the main 
task of the universities during the coming quin- 
quennium will be that of consolidating the ground 
won by the advanoes of the past five years. 

The broad features of the sttuation have been made 
generally familiar not only by the interim report but 
also by ourrent and continuing discussion on the 
expansion of technological education, the of 
saientista and administrators, the control of lia 
expenditure and the relations between industry and 
the universities in Britain. The work of the University 
Grants Committee continues to , and it is now 
concerned with eighteen universities and four separete 
university colleges, as with sixteen and 
five, respectively, .at the of the quin- 
quennium, and two colleges of technology, although 
the charter as a university obtained by the University 
College of Southampton did not take effect within 
the quinquemnium under review. 

Looking first at student numbers, during 1951-52, 
the last year of the quinquennium, the number of full- 
time students enrolled in the universities and colleges 
was 83,458, compared with 178,507 in 1947-48, 
66 per cent ter than in 1988-89, the last year 
before the Second World War, and only two thousand 
leas than the peak figure (85,421) of 1949-50. Apart 
from the temporary increase due to the influx of 
ex-service men and women, assisted by the further 
education and training saheme, these numbers reflect 
a permanent Increase which mdiocates the extent to 
which the universities have already responded to the 
demands for more graduates formulated in the Barlow 
and other reports. There were during 1951-52 twice 
ag many students of science and technology as there 
were during 1988-89. Arts students increased by 60 
per cent, students in agriculture by 132 per oent, 
medical studenta by 17 per cent, dental students by 94 
per cent, and veterinary students were nearly four 
times as numerous. The expansion in science and 
technology was thus completed in five years instead 
of the ten contemplated by the Barlow Committee ; 
but the objective. of the Teviot Committee has not 
been reached, chiefly because numbers of suitable 
‘students have not come forward. The consequent 

in the total student body are shown in 


Table 1. 
E (Ope. 8875) Pp getty Development, epor 


* Uni 
an the Yours 1047-1008, (Ora. 8 
HWLS.O., 1953.) 


The University Grants Committee pays tribute to 
the ‘resourcefulness and adaptability which the 
universities displayed in coping with these increased 
numbers, and notes that inconveniences of over- 
crowding were willingly endured in the hope, so far 
unfulfilled, that a rapid increase in the rate of 
university building would soon become possible. 
This still appears to be unlikely, and the experience 
of these years obviously determines the Committee’s 
attitude to the further expansion of ihe student 
population. It is concerned, above all, to maintain 
standards, and the Chanoellor of the Exchequer ig 
reminded very firmly that any increase in the pune 
of students of science and technology involves oa eae 
expenditure on buildings and equipment, even 
number of arte students fell at the same time. 

The increase in student numbers during the quin- 
quennium was not spread evenly over the universities 
and colleges. For England as a whole, the figures for 
1951-52 were 70 cent above those for 1938-389 ; 
but at Oxford an Cambridge the increases were only 
41 per cent and 84 per cent, respectively, and at 
London no more than $9 per cent, compared with an 
average of 127 per oent for the remaining English 
universities and university colleges. In Wales the 
increase was 75 per oent, and in Scotland 48 per oent. 
Students with homes in the United Kingdom increased. 
in number by 71 per oent, the number from overseas 
increasing by 88 per oent (from 5,213 to 6,960), or 
just over 8 per cent of the student population, com- 
peared with 10 per oent in 1938-39, more than half still 
coming from countries within me British Common- 
wealth and 57 per cant going to Oxford, Cambridge 
or London, compared witn ebout 66 per cent before 
the War. 

The University Grants Committee thinks that there 
are good reasons for assuming that the rapid rate of 
ikers in total student numbers whioh marked the 

war period is likely to be followed. by 
AERA during the next .few years. Practically 
every university institutaon has been full to, or 
beyond, its reasonable physical capacity, and even if 
university institutions were themselves willmg to 
accept any substantial increase in student numbers 
without the addition of new buildi on a scale 
unlikely to be poæible immediately, the University 
Grants Committee is clearly and rightly opposed. 
‘The quality of education cannot but be affected by 
the surround! in which it is given and it would 
not be in the interest of university education that 
the discomforts and handicaps of overcrowded and 
makeshift aooommodation ahould be endured for an 
indefinite period.” It a to lean rether to the 
view that the right policy at the present junoture 
may be to relieve congestion by tly 


the intake of students, particularly: if 1t 18 teab fhal 


Tahle 1, Fun mo STUDENTS Of FAOULTOEE 
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few school-leavers who desire, and are capable of 
profiting by, a university education, would fail to 
gain admission, provided they are prepared to go to an 
institution other than that of their first preference. 
That policy is supported by other considerations 
noted in the report, and implies that any further 
inoreage in the student population of the universities 
should, wait on an increase in the output of suitable 
pupils from the secondary sahools. 

The University Grants Committee does not, how- 
ever, rule out the desirability of in distribution 
between faculties. It is doubtful w the future 
demand for arts students will be sufficient to absorb 
the entire output of the universities at its present 
rate, and there are certain flelds of vocational 

I , notably science teachers, dentists and some 
categories of scientists and technologists, from which 
a substantially higher output is urgently desirable 
in the national interest. It infers socordingly that, 
durmg the next quinquennium, the proportion of 
studentas engaged in scientific and technological 
studies will tend to at the expense of the 
proportion of arts eas: Reference has already 
been made to the financial implications of such a4 
transfer; but so far as recurrent expenditure is 

the Committee ia reasonably confident 

that such adjustments of the balance of the faculties 
as the needs of the next few years may dictate will 
not be unduly hampered by lack of income. Further- 
more, the Committee, pointing to the diffoulty of 
assessing demand for specialized fields like the 
branches of biology, where in any one year the 
demand may be very small, suggests that employers 
men with this kind of training should con- 

they commence post- 


trang, paying 
end fees for that training. Moreover, figures 
indicating the pressure to enter the various faculties 
afford little support for the view that men choose the 
faoulty in which they would propose to read mainly 
by reference to the salaries to be expected on 


completion of training. 
Reviewing deca ET of students in relation to 


population, the report notes that, assuming the 
survival of 90 per cent of live births to age eighteen, 
the proportion of any age-group which reaches the 
university is now about 1 in $1 compared with about 
1 in 60 before the War. As the annual number of 
live births in Great Britain began to rise steeply in 
the latter part of the War, reaching & peak average 
of 982,000 in 1946-48, a marked increase in student 
numbers will be required from about 1960 onwards 
if the proportion of each age-group which reaches the 
university is to be maintained. Broadly, it appears 
to be true to say that the differences between England, 
Walee and Scotland in the proportion of any age- 
group which reaches the university have greatly 
diminished. While the Committee thinks that to aim 
at raising the university student population to the 
Amerioan soale by lowermg entrance standards to 
that of the American college would be unwise and 
would alter the whole character of our universities, 
it would weloome an increase in the student 

tion subject to three conditions: first, there should 
be no increase in any faculty that would lead to 
difficulties in finding satisfactory employment for ite 
graduates; secondly, the necessary additions to 
accommodation and equipment should be forth- 
ooming ; and third, it should involve no deoline in 
the standard reached by studentas when they obtain 
their firet degree. 
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This last E probably means that if the 
other two were satisfied and the time were ripe, until 
the rise in the birth-rate takes effect, the increase 
could only come through the retention in the grammar 
sohools of a greater proportion of the more intelligent 
pupils who now leave . The report also 
directs attention to the change in the economic and 
social background of the students which has ooourred 
during the past two or three decades. Whereas the 
percentage of all full-time students receiving assistance 
in the way of scholarahipe, exhibitions or other awards 
from public or private funds in 1938-39 was 41-1, in 
1961-52 it was 72-4, and at one stage the proportion 
ee ee aa 82-2 and 
79-8 per cant, respeatively. Tho postion ie further 
displayed in Table 2, aad | it shoul further noted 
that the number of unassisted students has declined 
absolutely, as well as relatively, from 29,456 in 
1988-89 to 28,006 in 1951-52, almost entirely in 
Oxford, Cambridge and London. 


Table 2. ASEINTED ETUDENYS AS A PREROEUTAGSE OF Alt FULL-YIME 
Props 





One co 
proportion of students than formerly are young men 
and women who have few cultural interests and 
attainments beyond those whioh they have acquired 


has been that a muah higher 


at school. Their presence in the universities has 
forced upon the universities various problems of 
teaching and the organixation of student life which 


were not previously generally and the 
solution of whioh may be assisted by the fact that 
the academia staff are increasingly wn from the 


sames strata of society ae the students. 

As regards reek que an it seams that in 
relation to the number of students, the pro- 
portion of outstandingly good and outstandingly 
weak students is lower, and that of good second-class 
students higher, than it used to be. There is probably 
algo & continuing tendency for a higher proportion 
of the abler school-leavera to seek admission to the 
soientifin faculties ; but the demand for technological 
courses is leas keen than that for pure saience. Despite 
the reassuring bnpreasions of student quality derived 
from the Committee’s visits to universities, ita general 
conclusion is that no further substantial increase in 
student numbers could be expected in the immediate 
future without reducing university standards. It is 
not disturbed by present -rates, but would 
deplore alike any tendency to admit to a first year of 
par students whoge eres gear to read for a degree 
could have been detec before they entered the 
university at all, or to regard the award of a degree 
as automatic once admission to a university is 
granted. Nevertheless, the University Granta Com- 
mittee thinks that m general the problem of selection 
is receiving the attention it deserves. It considors 
that the response to steps taken to stimulate wider 
interests among studenta has been most encouraging ; 
but it gives a caution about vacation employment 
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and suggests that the question cf vacatzon study may 
require further attention. - 

Although a few new university halls of residence 
have been erected during the quinquennium, the 
addition of 7,500 places since 1938-39 has dane little 
more than maintain the pre-war proportion of students 
in residence, This is one of the outstanding dis- 
appointments of the past gquinquennium; but in 
socepting the fact that there is little prospeat of any 
immediate and considerable expansion of the resi- 
dential system, the Committee does not wish to 
univermties from thinking ahead to a 

sacar en building on & larger scale can be resumed. 

ints out, however, that the extent to which 
sre Nea should Teside in halls can be over-stated, 
and that residence in hall is not the beet 
ee a for every student at every stage of his 
, it is desirable meanwhile to do all 

that i is possible ‘to develo 


other agencies for pro- 
to keep students in the 


7 raniversity atmosphere at times when they are not 


to be in attendance at lectures. Ags 
student health, it is suggested that provision. for this 
requires reconsideration in the light of the general 
principle that university sohemes should am at 
satisfying the special and distinctive needs of student 
life rather than providing 4 duplication of the 
National Health Servioe. 

While the increase in students came early in the 
quin i the increase in academio staff, from 
8,904 1988-89 to 5,561 during 1046-47 and 
8,952 during 1951—52, came later. It was not untal the 
later years of the sols a laignoNrs that the flow of suit- 
ably qualified candidates enabled the universities to 
recruit new staff in sufficient numbers to meet the 
needs of the enlarged student population; but the 
stadt : student ratio (excluding Oxford and Cambri j 
for whioh le figures are not available) has 
risen from 1 : 10 in 1988-89 to 1: 8 in 1951-02. Nearly 
all the universities and colleges in Britain have been 
able to develop to some extent a tutorial system, 
particularly for the benefit of their senior students. 
The Committee believes that the doubling of the 
academic staffs has not involved any deterioration in 
quality ; but it points out that the full financial effect 
of this expansion has not yet been felt, and the low 
average age of the academic staffe m most universities 
has repercussions which require attention in reoruit- 
ment policy in the creation of new posta, such as 
readerahips, and in considering the age of retirement, 
if serious promotion blooks are to be avoided, The 
report gives & clear account of the present salary 
Ji and of the unavoidable differentiation 

ween medical and non-medical staff. It stresses 
the importance of an i t in the staff: 
student ratio; but while supporting the view 
that the univermty teacher should be able to devote 
an adequate proportion of his time to researah or 
other original work, it deprecates any idea that the 
potential value of a young member of a university 
staff oan always be judged by his or her output of 
research or scholarship before the end of three years 
service as an assistant lecturer. 

More is said about researah in the following section 
of the report. The University Granrs Committee does 
not believe that there is any ummediate danger in 
Great Britain of the universities devoting an undue 
share of their research activities to the fulfillment of 
government contracta. In the years ending July 31, 
1950, and 1951, the universities received from 
government departments and the researoh counoils, 


a 
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for speaialired research, ınoluding some capital, £1-6 
milion and £1-7 million, respectively, compared with 
@ total revenue expenditure of the universities in 
these years of £22 million and £24 million, 
respectively. On the other hand, it is pointed out in 
regard to nuclear research that, while this is a con- 
tinuation of a field of investigation which was 
attracting many notable physicista before the War, 
and it 1s desirable both that some university reaearoli 
workers should have acoeas to the large machines 
provided at such universities as Cambridge, Oxford, 
Birmingham, Liverpool and Glasgow, and that a 
proportion of those undert physics research in 
other universities should devote themselves to 
nuclear investigation, it would be unfortunate if 
P ion with this particular branoh of physioe 
were to distort the general balance of research. The 
Committee states that it does not propose to continue, 
in the quinquenntum 1952-57, the practice of reoom- 
mending non-recurrent grants for the purchase of 
new equipment for existing accommodation, though 
such grants will continue to be available, as may be 
necessary, for furnishing and equipping new sooom- 
modation. Of non-recurrent grants for this purpose 
during the quinquennium, totalling £7 million, some 
was for bringing the equipment of existing labor- 
atories up to an appropriate level, and the Committee 
believes that the average aoientiflo worker in the 
university is now far better i for prosecuting 
his research activities than at the beginning of the 
quinquennium. 

The Committee refers to the importance of avoiding 
overloading of the curriculum for a first and 
urges that in demgning such courses of study the 
consideration that universities have to educate men 
and women capable of holding poaitions of respons- 
ibility un every walk of civil hfe should always receive 
its due weight. Students of all levels of ability will 
derive benefit from their courses only if they learn to 
think. Reference is also made to the inquiry into 
ways of learning by students of university age which 
the Committee is sponsoring by an ad hoo grant ; and 
while welooming the i allocation to libraries 
proposed in the quinquennial estimates of many uni- 
versities, the Committee also stresses the value of the 
posseasion of even & small private library. Expend- 
iture by university libraries on the purchase of books 
and periodicals has risen from £87,802 during 1988-39 
to £321,269 during 1951-52; but great difficulty | 
is constantly experienced in meeting the legitimate 
demands of students and staff. Moreover, 
on space has developed from inoreased buildi as 
well as from the increase in readers to be served, and 
the report holds out little prospect of any early 
alleviation of the a by new building. The 

ion. is made that university libraries may need 
to be highly selectave and that the ibilities of 
‘weeding’ ahould be fully exploited. o Committee 
has also decided to terminate the ear-marking of 
grants, and has informed the universities that while 
it does not propose that any part of the recurrent 
grants for the new quinquennium should be formally 
ear-marked to support devel ts in the special 
fields which were initiated the past quin- 
quennium, it has taken this step on the assumption 
that in allocating their income the universities will 
treat the developments of the 1947-852 
in these flelds no leas favourably than other depart- 
ments. The Committee has asked any university 
which proposes to curtail any development initiated 
with the aid of an ear-marked grant to consult the 
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Table 3 


Total recorrens ee ee is 
epp — 


education 
AA aed Sane A3 A pen sen et 
grants ` 


Committee before a final decision is taken. The totals 
for esah year of the quinquennium of the recurrent 
grants allocated and of the ear-marked grants for 
eaoh special fleld are given in Table 3. 

Non-recurrent grants approved in the period 
August 1, 1947-July 81, 1952, amounted to rather 
leas than £85 million, as compered with the estimate 
in January 1947 of capital needs for the quinquennium 
of £40 million for new building and £10 million for 
sites and equipment, or about half the capital expendi- 
ture as required, at 1047 prices, to give 
affect to the Barlow report over ten years (instead of 
the actual five in which the expansion was realized). 
Of this sum, £23 million was in respeat of building, 
more than £4 million for the purchase of sites and 
properties and £7 million for provision of furnishings 
and equipment. Actual payments during the quin- 
quennium totalled £26 million, and at its close more 
than £11 million of approved grant awaited payment. 
Some indication of the way in which the universities 
have met the situation arising out of the reductions 
in the investment programme and the rationing of 
steel by adapting their building programme is given 
by illustrations melnded with the report. 

The outstanding feature of university finance 
during the quinquennium has been the marease in 
the proportion borne by recurrent Treasury grants 
to the total income of the universities, from 31-4 per 
aent in 1988-89 to 64-5 per oent in 1951-52. The 
original and ultimate Treasury provision for each 
year in the quinquennium is shown in Table 4. 

Inoome aerteed | from looal authorities in ane Git 
and Wales increased by 50-9 per cent, from £626,947 
during 1946-47 to £945,072 during 1951—52, that 
from tuition and examination fees increasing from 
£3,022,684 to £8,807,440, while in the same period 
“Other moome’’ increased by 118 per cent, from 
£910,032 during 1046-47 to £1,938,596 during 
1951-52. Annual expenditure rose from £12,604,227 
to £26,132,122, almost half of this being due to 
the increased cost of salaries and superannuation 


Table 4 
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of teaching staff, which rose from £5,956,248 dur- 
ing 1946-47 to £12,542,004 during 1951-52, the 
average salary of & full-time university teacher 
increasing by about 82 per cent. Other expenditure 
rose from £6,787,979 to £13,589,128 or 102 per cent, 
that under the heading “Departmental Labor- 
atory Maintenance”, which was more severely 
affected by rising prices than that under any other 
head, accounting for £3,174,295 of this inorease, 
Maintenance of premises increased by 98:5 per cent 
and administration by 94 per oent, due partly to 
increased staff required by the higher level of 
university activity, partly to salary and 
increases and partly to increases in paos notably 
ın paper and. printing. 

Some remarks are made on particular fields of 
study. Regret is expreased, for example, that little 
appears to have been done to carry out the recom- 
mendations of the Goodenough Committee for 
lightening the medical ourriculmm, and also that in 
some institutions the course for a degree in dentistry 
appears to be longer than is neceasary, The arrange- 
ment by which, with the oo-operation of the general 
practitioners in the area, students recerve during part 
of their clinical period instruction directly related to 
the conduct of general practice is commended for 
imitation. 

A statement of the additional science subjects for 
the development of which block grants have been 
given is & ed to the report, and the Committee 
iB sati that the only major subject in which 
additional facilities appear to be required is bio- 
chemistry. In regard to technology, it obearves that 
in the universities as a whole the demand for entry 
into technological faculties from students of accept- 
able standard is not greater than the universities can 
meet, but entry into science faculties bas continued 
in most places to be more competitive. While agreeing 
that the number of those technology in the 
universities should be increased, the Committee does 
not advocate a uniform morease in all faculties of 
applied science or technology, or that technologists 
should constitute a similar proportion of each 
university. It suggests rather seeking to increase the 
number of students of technology in those universities 
where it is already high, on the ground that it ia most 
economic to make provision for subjects in which 
large and expensive apparatus is required in a few 
centres. It is convinced, however, that scarcely any 
centre oan cover the full range of technological 
subjecta, since the activities of an institution must 
be in part related to those of the area which it serves. 
On , it suggests that any course which 
teaches a man to think, broadens his mind and 
developas his ty, fits him for a position of 
reaponstbility : but otherwise education for manage- 
ment is best concentrated in postgraduate courses, 
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THE BRITISH: INSTRUMENT 
INDUSTRIES’ EXHIBITION 


HE second exhibition of the British Instrument 

Industries-was held durmg June 30-Jnly 11 in 
the National Hall, Olympia, London, two years after 
the first. It is the intention of the sponsora—tfive 
trade associations concerned wholly or partly with 
instrument manufacture—and organizers to make the 
exhibition a biennial event. 

The confidence in the value af the exhibition shown 
by these plang seems to be justifled: the second 
exhibition had more exhibitors than the first; the 
exhibitors, numbering 168, represented. adequately 
the British instrument instrument industries and included most 
of the large firma and many of the smaller ones; and 


the displayed (of 414 kinds, according to & 
“count of the subject headings of the olaæsified index 


_ in the catalogue) were representative of the scientific 
instruments 


t 


and industrial made in Great Britain. 
The hall, which was well set out, appeared to be 
comfortably filled and the exhibitors busy. 

The instruments on show, too numerous to be 
described individually, revealed ons general and well- 
recognized trend ‘several local and leas obvious 
ones. The general one is, of course, the moreasing 
extent to which almost every of modern 
instrument smeorporates, and is upon, 
electrical or electronic components or socessories, 
which are therefore expected to be almost as 
reliable and trouble-free as the cases and stands 
themselves. 

Apert from this general trend, some small but 
probably significant changes are discernible. Thus 
there appeara to be an increasing number of instru- 
ments made for non-destructive testing, and par- 
ticularly for thickness gauging, with special emphasis 
on the measurement of the thickness of electro- 

its and costs of paint. The application of 
radioactivity is ing mors common and new 
uses are being found: one exhibit was an ionization 


anemometer, where the rate at which air ionized by a. 


radioactive source is blown away provides & measure 
of wind velocity. Strain are becoming 
ubiquitous research tools, are taking on new 
forms, incorporated, for example, in compact, her- 
metically sealed load cells. 

Some of the exhibits provided encouraging evidence 
that there is not always as long a delay in developing 
commercial models of instruments from the products 
of the research laboratories as is often 
fying microscope, the possibilities o yeh ears 

out by Roberts and Young as recently as 
1051 (Nature, 167, 231; 1951), was on show (not for 
the first time) and was no longer regarded by visitore 
as a novelty. Reoent work on the production of 
transparent conducting coatings on glass for de-iamg 
ingtrument windows or SE static charges from 
building up on them has already borne fruit m 
commercially available indium, cadmium oxide, and 
gold coatings on glass squares with light transmissions 
up to 90 per cent (indium) and resistances fram 5,000 
(indium) down to 15 (gold) ohms. This sagurs well 
for the prospects of early development of commercial 
models of some of the usefal prototype instruments 
-a simple radiometer, & capacitance-resistance 
hygrometer, and a voltage stabilizer, to mention. 
three—shown on the stand of the Department of 
Scientific and Industrial Research by some of its 
establishments and the research associations. 
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The exhibition haa brought to mind three matters 
which might well be gi further consideration 
before the next one is Hbld. First, ia the word. 
‘Oelaiua’ to be used instead of ‘Centigrade’ in acoord- 
ance with the International Temperature Soale 

ted internationally in 1948? Many exhibitors 
their instrumentas “O.’; but of those who 

lete word, only one was noticed to have 

jessy cg Second, are the results of the 
recent work by the Naval Motion Study Unit and 
others on the design of dials and indicators gener- 
ally applicable ? Third, oan substantial effort be 
devoted to finding means of reducing reflexion from 
instrument windows ? With the prevalence of rows 
of panel-mounted instruments observed by one man 
who sees each instrument from a different angle and 
cannot, therefore, avoid reflexions from all of them 
by moving his head, this trouble has become serious. 


OBITUARY s 
Dr. Tom Goodey, O.B.E., F.R.S. 


Dr: Tom Goopry, who died suddenly on the 
evening of July 7 on his way home from a Friends’ 
meéting, was born at Wellingborough on July 28, 
1885. He was eduoated at the County School, 
Northampton, and at the Oniversity of Birmingham, 
where he took the degrees of B.80. (with honours in 
zoology and botany) in 1008, M.Sc. in 1909 and D.Bo. 
in 1915. In 1910 he wae elected to the Mackmnon 
Studentship of the Royal Society. During the year 
1912-18 he was protozocologist at Rothamsted 
Experimental Station and returned there in 1920 
after serving during 1918-19 on the staff of the 
laboratory of agricultural zoology attached to the 

t of Zoology at the University of Bir- 
mingham. In 1921 he was transferred by the 
of Agriculture to the agricultural section which the 
Ministry subsidized in the Department of Hehminth- 
ology at the London School of Tropioal Medicine. 
When thia Institution became Incorporated in the 
pew Leen School of Hygiene and Tropical Mediaine, 
t Commission provided the Sghool 
i & ghey penne for the work on agricultural 
helminthology, at Winches Farm, 8t. Albans, which 
later became generally known under the title of 
Tostitute of Agricultural Parasitology. There Goodey 
worked. from 1926 until 1947 and ultimately became 
@ principal acientiflo officer. On the retirement of 
ite director, those members of the staff who were 
engaged on research into plant-parasitic nematodes 
were transferred by the Ministry of Agriculture to 
Rothamsted, and Goodey became head of the new 
Nematology Department there. Although he retired 
from this position last year, he continued to take an 
active share in the work of the Department up to 
the of his death. 

doedey s earlier researches were mainly concerned 
with the activities of Protozoa in the soil; but the 
investigations by whioh he acquired an mternational 
reputation were those on the nematodes perasitio in 
and on planta, and the related forms present in soil 
and fresh water. In 1988 he published ‘Plant- 
Parasitio Nematodes and the Diseases they Cause’. 
This was followed in 1951 by ‘Soil and Fresh- 
water Nematodes’’—the first comprehensive mono- 


h 
ÄT bis sclentifie writings were by a 
clarity and felicity of expreasion and illustrated by & 
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fine series of lme drawings, to the. preparation of 
which he devoted much gare and skill. His work waa 
to him a souroe of continual delight. He lived a life 
of imperturbeble serenity, derrving additional pleasure 
from and musio. He was the fortunate 
possessor of a fine tenor voice, which he gladly used 
on innumerable occasions to assist local charities and 
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to contribute to the social life of the community in 
which he lved. 

In" 1947 Goodey’s outstanding oontributions to 
science were recognized by his election to the fellow- 
ship of the Royal Society, and those to agrioulture 
by his appointment in 1950 to be an Offloer of the 
Britiah Empire. R. T. LEPER 


d VIEWS 
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The Royal Soc and Nuffleld Foundation 
Commonwealth Bursaries Scheme 


Taa Royal Society and the Nuffleld Foundation 
are to initiate jointly a Commonwealth Bursaries 
achame. The Nuffield Foundation is supporting this 
bursary scheme as & complement to its established 
programme of Commonwealth fellowships and other 
awards. The objective of the scheme is to provide 
facilities for increasing the efficiency of investigators 
of proved worth by enabling them to pursue research, 
learn techniques or follow other forms of study where 
either or both the physical and personal environment 
overseas in the Commonwealth is peculiarly favour- 
able. The main difference from the ordinary research 
fellowship is one not merely of duration but aleo of 
emphasis, a8 the bursaries will aim not so much at 
obtaining the answer to & particular question as at 
improving the powers of the reoipient to extend the 
bounds of knowledge. The saheme will be operated 
for an experimental period of five years during which 
time the Nuffield Foundation will provide £5,000 a 
year, and this will be devoted to bursaries to United 

ingdom scientists who wish to go to oversea parte 
of the Commonwealth and to scientista of one over- 
sea part of the Commonwealth to go to another. 
Initially the Royal Society will also make a contri- 
bution of £2,500 which will be available for movement 
in any direction within,the Commonwealth, moluding 
to the United Kingdom. It is, however, hoped that 
funds may be obtained from other sources, iou- 
larly from overseas, to make possible fall 
development of the scheme especially by increasing 
the proportion of bursaries available for scientists of 
oversea countries of the Commonwealth who desire 
facilities in the United Kingdom. Each bursary will 
provide for the oost of travel and maintenance 
normally for periods of 2-12 months. It will not aim 
at the provision of any salary as such but will supply 
maintenance. The applicant must be sponsored by 
& recognized research authority and must produce 

‘evidence that he or she has prior permission to work 

im, the laboratory or other scientific matitution chosen. 
It is that in the operation of the scheme 
Fellows of the Royal Society throughout the Common- 
wealth will asmst in sponsoring and aasessing appli- 
cants for bursaries. 

A joint Royal Society and Nuffield Foundation 
Commonwealth Bursaries Committee has been set up 
to admimister the on bebalf of the nsors. 
Its membership is as follows: Chatrman, Bir 
Salisbury ; Nominated by Trustees of the Nuffied 
Foundation, Mr. Leslie Farrer-Brown, Sir John Stop- 
ford and Prof. A. R. Todd; Nominated by Oouncti 
of the Royat Soctety, Prof. G. R. Cameron, Prof. 
H. 8. W. Massey and Sir Erio Rideal, with Dr. D. O. 
Martin, assistant secretary, Royal Soaiety, as secTe~ 
tary to the joint Committee. It is proposed initially 
to consider applications at six-monthly intervals 
beginning early in 1954. Application forms contaming 


further details will be obtainable from the Assistant 
Searetary, the Royal Society, Burlington House, 
Priooaciily, London, W.1, and must be submitted not 
later than March 15 and September 15 each year. 


Royal Soclety Research Appointments 


Tas Oouncil of the Royal Society has made the 
following research appointmenta: Mr. P. J. Black 
(OUniveratty of Cambridge) to a Mr. and Mrs. John 
Jaffe Donation Studentship to carry out research on 
the structural studies of intermetallic compounds at 
the Crystallographic Laboratory, Cavendish Labor- 
atory, Oambridge; Mr. J. R. Cross (University 
College, Swansea) to a Mr. and Mrs. John Jaffe 
Donation Studentahip to carry out research on the 
Poe chemistry of oell prooceases at the Physioal 

hemistry Laboratory, University of Oxford; Dr. 
J. E. Falk (University Oollege Hospital Medical 
School) to a Foulerton Reesarah Fellowship to carry 
out research on the biochemical mechanisms involved 
in thé production of porphyrins and hemoglobin by 
animal tissues at University College Hospital Medical 
School, London; Dr. P. M. Holton (nds Watson- 
Williams) (Physiological Laboratory, University of 
Cambridge) to a Foulerton Research Fellowship to 
carry out research on chemical transmission in the 
nervous system at the Physiological Laboratory, 
University of Cambridge; Mr. A. E. Litherland 
(University of Liverpool) to a Rutherford Memorial 
Scholarship to oarry out research on fast-neutron 
spectroscopy àt the Atomic Energy of Canada, Ltd., 
Chalk River, Canada (the financial provision for this 
Scholarahip is being made by the Atomic Energy of 
Canada, Ltd., with whose agreement the Council of 
the Society has conferred on Mr. Litherland 
the title of Rutherford Memorial Scholar); Mr. B. J. 
Robinson (University of Sydney) to a Rutherford 
Memorial Scholarship to oarry out ion a 
researgh at the Cavendish Laboratory, Oambri 


Paris Academy of Sciences: Recent ins 


Tua following elections have been made m the 
Paris Academy of Sciences: Prof. L. Néel, professor 
of experimental physics in the University of Grenoble, 
to be non-resident member in succession to the late 
Prof. J. ; Prof. L. Escande, director of the 
Institute of Mechanics of Fluids, University of 
Toulouse, to be correspondant for the Mechanics Sec- 
tion in suocession to Prof. J. Leray, `reoently elected 
msmber of the Section; and M. A. Coutagne, con- 
sulting engineer, to be correspondant for the Seotion 
of Geography and Navigation in suoceamon to the 
late Sven Hedin. 


Presidency of the Institution of Mining Engineers : 
Major N. E. Webster, O.B.E. 
Mason Nout E. Wessrae has been elected pregi- 


dent of the Institution of Mining Engineers for 
1954-55 and will succeed Prof. J. Ceoil Mitcheson 


N 
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at the sixtieth annual meeting of the Institu- Service she rose to become deputy chief inspector of 


tion, to be held in London on January 28, 10954. 
Major Webster, who was born in 1893, received his 
eal training at the then University College, 
Nottin |, and obtained his oolliery manager’s 
certificate in 1919. During the First World War he 
gained first the M.O. and later the O.B.E., this latter 
being awarded for his services in connexion with the 
devilopment of sound-ranging and flash spotting for 
counter-battery fire. He was for many years managing 
director of the Nunnery Oolliery aesociated oom- 
panies, where he was concerned with the development 
and early application of mobile ooal-getters for 
working under Sheffield. At present he is chairman 
of several companies connected with equipment for 
mine-working and the utilization of coal, and is 
aessooisated with many other ooncerns in these lines. 
As one who conducted research on strata control and 
on the application of electrical power to mining 
- practioe, Major Webster is keenly imter- 
ested in the trammg and education of minmg 
engineers, dnd, among his services in this field, he is 
chairman of Sheffield University Mining and Fuel 
Committee. 


The Smithsonlan Institution: Mr. Andrew Kramer 


Mr. Anpraw Kuan, the instrument-maker, 
who has produced some of the moet precise instru- 
ments known to science, retired from the Smithsonian 
Institution, Washington, after sixty-one years service. 
He joined, the Institution in 1892 and then worked 
with 8. P. Langley on the latter's famous aeroplane 
and the models which preceded it. After that he 
always remained associated with the Institution's 
Astrophysical Observatory which was founded by 
Langley. Same of Abbot’s well-known pyrohelio- 
meters and pyranometers, oonstructed by Mr. 
Kramer, and designed to measure fine 
differences in solar heat radiation, are sufficiently 
- sensitive to measure accurately the heat of a candle 
twenty miles away. Mr. Kramer was not merely an 
instrument-maker, for he underatood the theory and 
purposes of all the instruments he made, and often 
suggested steps to increase their precision. His 
magnum opus was the chamber for Abbot’s water- 
flow pyrohelicmeter. Mr. Kramer is eighty-four years 
of age. Men of science will wish him and Mrs. Kramer 
happiness during his retirement. 


Hilda Martindale Educational Trust for Women 


By the terms of the will of the late Miss Hilda 
Martindale, an educational trust haa been set up, 
with capital amounting to £30,000, which will be 
administered by trustees appointed by Bedford 
College, London. The income will be used to help 
“giris and women of the British Isles intending to 
fit themselves for some profession or career, likely to 
be of use or value to the community, for whioh 
special training is required”. Medicine, nursing, 
agriculture, architecture, engineering, i 
higher grades of the Civil Service and i 
are some of the careers cited by Mis Martindale in 
her will as examples of what ahe had in mind. Mise 
Martindale’s life was one of continual social servioe, 
and she was particularly interested in the welfare of 
ohildren, especially in regard to the work of juvenile 
courts and orphanages. Hducated at Royal Holloway 
College, London, the Royal Sanitary Institute and 
Bedford College, ber first post was in 1901 as a 
factory inspector in the Home Office, and in the Orvil 


factories and then, from 1938 until her retirement in 
1937, director of women’s establishments for the 
Treasury. After she had retired, Miss Martindale 
was able to devote more of her time to her two great 
interesta—the Friendly Abnshouses, founded by her 
great-grandmother, and Dr. Barnardo’s Homes. 


The Wilfred Hall Telescope 


Frans which had earlier been expressed regarding 
the future of the 15-in. twin astrographio telescope 
left by the late Dr. Wilfred Hall to the Royal Astro- 
nomioal Society were dispelled by, the president of 
the Socisty, Dr. John Jackson, at ita summer meeting 
in Newcastle on July 22. The Society could not have 
socepted the bequest, under the terms of the will, 
unleas the telescope could be re-erected at some place 
at which it could be used for scientific research. The 
teatator’s intentions will be complied with by a long- 
term loan of the instrument from the Society to the 
municipelity of Preston, Lanoashire, which already 
manages the Jeremiah Horrocks Observatory. Sup- 
port from the Ministry of Education will enable the 
telescope to be re-mounted at Preston, where, ib is 
i a cc aaa 
hfe. 


Use of Peat for Gas Turbines In Scotland 


Tx the course of a debate in the House of Commons 
on Soottigh affairs on July 14, the Secretary of State 
for Scotland, Mr. James Stuatt, stated that the 
report of the committee, under Sir Edward Appleton’s 

ip, which has been investigatmg the 
possibility of developing Scottish peat depoaits, is in 
an advanced stage of tion. Meanwhile, o 
specifla recommendation of the committee, supported 
by Sir William Stanier’s gas turbine committee, that 
the North of Scotland Hydro-Electric Board, with 
amistanco from the Development Fund, should set 
an experimental peat-burning power station at 
Altnabreac, Caithness, has been accepted by the 
Development Commissioners and the . The 
plant will consist partly of a 2,000-kW. alosed-cayale 
gas turbine on which the North of Scotland Hydro- 
Electric Board and Messrs. John Brown and Co., of 
Clydebank, have been working since 1947. An oil- 
burning turbine of this type, the first in Great Britain, 
is expected to be in operation at Carolma Port, 
Dundee, in three or four months time. A pilot gas 
turbine burning dried peat has also run for a thousand 
hours at Clydebank with promising results, and the 
new peat plant is a devel t of this. In addition, 
the echame will molude a 750-kW. open-cyale turbine 
built to the order of the Ministry of Fuel-and Power 
out of a grant from the Development Fund, which 
will be installed as soon as it has completed the 
necessary testa and is m full workmg order. The 
whole pilot scheme will take three to four years to 
complete, and the capital and development costs, 
estimated at about £500,000, will be met mainly 
from the Development Fund with contributions from 
the Hydro-Elestrio Board and the British Electricity 
Authority. If the scheme is successful, it is the inten- 
tion of the Hydro-Elesctric Board to proceed to larger 
sobernes on other suitable areas in the Scottish High- 
lands. It is estimated by the peat committee that 
about 600 million tons of peat solids are available im 
Scotland, m areas where depth, scoessibility and 
other features make them suitable for utilization, 
and, of these, about 130 million tons bre in Caithness 
and Sutherland. 
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Humlcolin, a New Antibiotic 

Ir has been shown by P. J. Curtis, H. G. Hemming 
and E. G. Jefferys that Aspergillus humicola, a fangus 
obtained from soil in oaves, an anti- 
fongal substance to which the name humicolin has 
been given (Trans. Bra. Mycol. Soc., 35, Part 4, 263; 
December 1952). The substance is obtained by ex- 
traction of culture filtrates with charcoal, from which 
it is eluted with oarbon tetrachloride. It is a weakly 
acidic yellow oil, soluble in petrol ether, contains no 
nitrogen, sulphur or halogen, but probably has a 


phenolic or enolic 3 ib ¢ from 
methanol at — 80° O., ila at 210-210 ©. at 
10“ mm. of , is moderately stable in aqueous 


solution at pH 3-5-4-5, but is mactivated at higher 
pH values. Humioolin inhibits the spore germination 
of several common fungi—at oonoentrations ranging 
from 0:4 pgm./ml. for Pusartum coruleunm to 12-5 
pen al for Trt viride, though spores of 
ia @auca are not prevented from germinating 
by 50 pgm./ml. 
Radioactive Cortlsone and Hydrocortisone 


A LIMITED supply of radioactive cortisone and 
hydrocortisone is now available without charge to 
i investigators through funds supplied by the 
National Institute of Arthritis and Metabolio Diseases, 
Publio Health Service. Both are labelled at position 
4 with carbon-14. The cortisone has & specific activity 
of 0-49 mO./m. mole, and the hydrocortisone a specific 
activity of 1-47 mO. jm. mole. Requests, in the form 
of a letter conaisely desaribing the proposed research, 
should be sent to the Division of Research Grante, 
National Institutes of Health, Bethesda 14, Mary- 
land, U.S.A. Transfer and use of these materials are 
subject to current regulations of the U.S. Atamic 
Energy Commission. Synthesis of these ring-labelled 
compounds was an international co-operative effort : 
the United States Atomio Energy Commission sup- 
plied the radiooarbon ; Charles E. Froast and Co., of 
Montreal, synthesized the radiocortisone, with help 
from the Upjohn Company ; the Worcester Founda- 
tion, utilizing radioactive progesterone prepared by 
Frosst, prepared the hydrocortisone by biosynthesis, 


University of- Leeds 


Dez. R. D. Paasron, reader in plant biophysios in 
the University, has been appointed professor of plant 
biophysics in the Department of Botany as from 
October 1. 

Dr. W. A. Sledge, lecturer in botany, has been 
granted leave of absence for the second term of 
session 1953—54, to enable him to continue researches 
on the fern flora of Ceylon. 

The following gifts have beer received : for the 
Clothworkers’ ta, £1,550 for 1952-58 
from Courtaulds, Ltd., to be used as follows—£700 
for saholarships, £600 for research in the Department 
of Textile Industries, £250 for research in the Depart- 
` ment of Colour Chemistry and Dyeing; for the 
Department of Inorganio and Physical 
£1,500 from the Department of Scientific and Indus- 
trial Research for crystallographic computations on the 
electronic computer at the University of Manchester. 


Swiss Soctety for Natural Sciences 

Tana Swiss Society for Natural Sciences will hold 
ite 138rd annual meeting at Lugano during September 
5-7, under the presidency of State Councillor Dr. B. 
Galli. Medical biology will again be to the fore, with a 
general seasion on radioactive isotopes, and so will 
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medical psychology and psychiatry with a historical 
session. Prof. A. Lombard, of Brussels, reporting on 
his 1952 Everest Mission, ‘and Prof. G. Bolvan, of 
Milan, speaking about Volta’s notes on a journey 
through the St. Gotthard, will interest a genera! 


audience. The supporting section programme is 
fullest in chemistry, with ers from Heidelberg, 
Marburg, Milan, Boston and Philadelphia. A notable 


communication announced in the combined pro- 
gramme for geophysics, meteorology and satura 
is one on echosondage of the ese sani by Prof. J 
L , of Zurich. Botanists will disouas polyploids 
th the xoologista and geneticista. The meeting will 
be followed by a visit to the electric generating 
station in the Valle Maggia, a botanical excursion to 
the Isola di Brissago, and extensive geological tours. 


oe ncements 


t to announce the death on July 26 of 

bes 8 ei C.M.G., C.B.E., F.R.B., consulting 

passion at St. Bartholomew's Hospital, London, 
aged eighty-one years. 

Taa Society of Dyers and Colourista has elected 
Mr. J. G. Hopkinson to be honorary secretary in 
succession to Mr. J. Barritt, who has resigned owing 
to the pressure of other commitments. Mr. Barritt 
will, however, continue aa chairman of the editorial 
panel and serve the Soaiety in other branches of its 
work dealing with publications. Mr. Hopkinson, who 
is & uate in ahemistry of the Univeraity of 
Oxford and has studied dyeing and textiles at the 
University of Leeds and Bradford Technical College, 
is @ director of Hopkinson and Shore, Ltd., dyers 
and finishers of Brighouse, Yorks. 


A Guaxo Laboratories Research Fellowship has 
been granted through the Friends of the Hebrew 
University to Mias Alisa Tietz, a graduate of the 
Hebrew University of Jerusalem, who is at present 
doing research in the Biochemistry Division of the 
Medical Research Oouncil in London under Dr. A. 
Neuberger. 

ACOORDING to a written statement made in the 
House of Commons on July 15 by the Secretary of 
State for the Oolonies on the subject of technical 
officers in agricultural departments of Colonial 
Territories, out of a full establishment of 1,270 
officers serving an area of more than 25,000 square 
miles the number of vacancies known to the Secretary 
of State is 122. Seventy-seven candidates have 
been selected but are still in training, leaving forty- 
five vacancies still unfilled. 


THe triennial award of the Coopers Hill War 
Memorial Prize and Medal has been made by the 
Institution of Electrical Engmeers to Mr. G. Lyon, 
for his paper on “Some Experience with a British 
A.O. Network Analyser”. The Qoopers Hill War 
Memorial Prize, which was founded by the members 
of the Royal Indian Engineering College, Coopers 
Hill, in commemorstion of members of the College 
who fell during the First World War, is awarded 
annually by the Institution of Civil Engineors, and 
triennially in turn by the Institution of Electrical 
Engineers, the School of Military Engineering, 
Chatham, and the School of Forestry, Oxford. It 
conmsta of a bronze medal, a certificate and about 
£20 in money, and is given for the best paper on a 
professional subject published by the Institution 
during the period concerned, the award being 
restricted to corporate members leas than thirty-five 
years of age. 
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MOLECULES OF WATER IN SOLIDS 


CONFERENCE was held in Paris during June 
24-286 under the auspices of the Centre National 
de la Recherche Scientifique, supported by the 
Rockefeller Foundation. e conference waa the 
fifty-third in the series of discussions organized by 
the Centre National, and, as in previous conferences, 
it was limited to about twenty ialists. The full 
title of the discussion was ‘The Study of Molecules 
of Water in Solids by means of Electro-Magnetic 
Waves (from X-Rays to Radio ieg)”. All the 
meetings exoept the last were held in the Institut de 
Chimie-Physique, of the oie ener Paris, and the 
last seesion was held in one of the laboratories at the 
Chateau Gif. The following topics were discuased : 
(a) orystal structure and the physical properties of 
hydrates; (b) dielectric constants and dielectric 
absorption as a function of frequency and tem- 
perature ; (c) infra-red spectra due to H,O and OH 
groups ; (d) Raman spectra ; (e) magnetic resonance. 
The papers at tha conference showed 
that considerable advances are being made in the 
study of the water molecule in arystallme hydrates. 
Among the new techniques should be mentioned 
nuclear resonance and Raman spectra. The inter- 
action of the protons within each water molecule 
makes it possible to determine, with a precision of a 
few degrees, the direction of the lme joining the 
rotons. Magnetic resonance measurements can also 
afford a reasonably accurate measure of 
the distance .apart of the protons. Howover, no 
information can at present be gained by this method 
‘eoncerning the relative positions of the oxygen and 
atoms within any one molecule. Even with 
this limitation, the new method is complementary to 
the methods of X-ray, crystallography, which are 
primarily useful in fhoing the position of the oxygen 
atoms. ‘The frequencies of the Raman spectra are 
determined by the modes of vibration of the water 
molecule and the polarization of the Raman lines by 
the onentation of the molecule. When the mode of 
vibration oan be identified by the frequency and 
when the crystal structure is not too complicated, it 
is possible to determine the direction of the OH 
bonds. This, too, is information complementary to 
that obtainable by X-rays. A present Imitation on 
both these methods is the large mize of orystal 


The advanoésa made using the older methods are 
due to the greater detail in the formation available. 
For example, ninety-six structures of hydrates 
have been established, and it has therefore become 

ible to devine a classification of hydrate structures 
based on the clustering of the water molecules into 
island-like, fibre-like, leaf-like or cage-like arrange- 
ments. To cover these categories the words neso-, 
ino-, phyllo-, and tecto-hydrates have been adopted 
from the earlier classification of the silicates. This 
alasaification brings out the variation in the way the 
water is included in the structure—a variation 
extending from practically free water, through 
hydroxy] and/or hydrogen bonds, to the oxonium ion. 

The dielectric constant and dielectric absorption 
as fonctions of ency ese idee Tne ea 
extensively studied, tho it must be sai t 
resulta do not lead to any fundamentally new 
information. Relaxation time and ya eons of cae 
tion can often be determined; but th 


the water molecule in crystalline hydrates are still 
beyond adequate mathematical treatment. 

Numerous infra-red spectra, both of powders and 
of single crystals, in polarized infra-red radiation 
have been studied. Bands of absorption or selective 
reflexion oan be identified in many hydrates with 
the type of binding of the water molecule present. 
The influence of the ions can be traced 
in the changes in frequency and band-width. Like 
the studies on dielectric properties, the infra-red 
properties are often of considerable ‘industrial 
importance, in determining the amount and kind of 
binding of the water present. 

Lastly, enough information has become available 
to make le some oorrelation of the orystal 
structure of hydrates with their coefficients of thermal 
expansion, dielectricity, piezoelectricity, elastictty 
and hardneas. 

It is intended to publish the papers presented to 
this conference m a forthooming number of the 
Journal de Channa Physique. 

The following is a list of the authors and the titles 
of their contmbutions : 

X-rays and physical properties. 
(London), ‘The role of water in e sub, 
stances’; P. G. Owston (London), ‘The position of 
the hydrogen atoms in ice’; W. A. Wooster (Cam- 
bridge), ‘The influence of molecules of water on the 
physical properties of crystalline hydrates”. 

Dielectric constants. R. Freymann (Rennes), 

“Absorption of free and bound water in Hertzian 
asin “Orientation of molecules and lattioe 

efects’’; E. Bauer and M., Magat (Paris), ‘‘Dis- 
persion of the dielectric constant in crystal hydrates” ; 
J. B. Hasted (London), “Study of water molecules 
at redio frequencies’; A. Stememann (Zurich), 
“Dielectric constant of ice’; J. Chapelle and A. 
Gely (Nancy), “Dielectric constanta of some crystal 
hydrate” ; P. Abadie, R. Charbonniere, A. Gidael, 
P. Girard and A. Guilbot (Paris), “Study by absorp- 
tion at radio frequencies of water in the 
r E of maltose and glucose and study of 
the states of water of sorption in ‘amidon’ ”, 

Infra-red spectroscopy. J. Lecomte (Paris), ‘The 
study of water in solids by infra-red spectra’; R. 
Mecke (Freiburg-im-Breisgau), ‘Detection of OH in 


crystals by marisa EEDI eae. D: E. Bethell — 
and N. Sheppard ( ridge), ‘Infra-red spectra of 
nitria amd monohydrate’; A. M. Vergnoux (Mont- 
pellier), ‘Infra-red studies of the OH bands in 
orystals’’. 

Raman spectra. J-F. Mathieu (Paris), “The Raman 
effect in hydrated orystals’’; L. Couture-Mathieu 
(Paris), “The Raman effect in ; R. Lafont 
and Ch. Bouhet (Montpellier), ‘ water-bands in 
aingle crystals of magnesium and zinc sulphate hepta- 
hydrate”; C. Vassas-Dubuiason (Paris), “eho 
Raman effect in a single crystal of lithium sulphate 
monohydrate’; J. Ohapelle and A. Galy (Nancy), 
“Attempt at orientation of the molecules of water in 
hydrated arystals by means of the Raman effect” ; 
J. Chapelle, G. Champier and O. Delain (Nancy), 
‘Interpretation of the Raman spectra due to water 
molecules in Rochelle Salt”. 

Nuclear magnetic resonance. G. E. Pake (Washing- 
ton, University, Mias.), “‘Application of nuclear 
magnetic resonance to the study of the structures of 
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arystals containing molecules of water’; M. Soutif 
and Y. Ayant (Grenoble), “Study of the water 
molecule in lithium sulphate monohydrate’; N. J. 
Poulis and G. E. G. Hardeman (Leyden), ‘Position 
of protons in CuCl,.2H,O determined by the method 
of nuclear magnetic resonance”; W. Gordy (U.8.A.), 
“The spectra of water vapour in the millimetrio 
renge”. W. A. WOOSTER 


INTERNATIONAL 
ELECTRO-ACOUSTICS CONGRESS 


N “International Electro-scoustios Congress” was 
held in Holland during June 18-24. The con- 
greæ, which was organized by a Dutch Oommittee, 
presided over by Prof. C. W. Kosten, was the first 
venture sponsored by the newly formed International 
Committee of Acoustics (I.0.A.), an offshoot of 
Unesco. It was held in the main at the Teahnische 
Hoogeschool, Delft, and was attended by more than 
three hundred le, ting many countries. 
After addresses the ident of the Congress, 
H. E. the Minister of Eduoation and Prof. R. H. 
Bolt, preadent of the International Committee of 
Acoustics, the Congress settled down to hear general 
reviews of progress in the seven sections into which 
the subject had been divided. These are summarized 
below. 

Section I: Sound Recording. R. Vermeulen 
described Improvements which have been made in 
disk and tape recording. He pointed out the need 
for definmg standards in reproduction epparatus. 
Frequency response is not the only criterion; the 
psychological attitude of the hearer and the audi- 
toritmm in which he listens play a large part in 
appreciation. Advanoes in stereophony were pomted 
out and—later in the Philips works—ea two-channel 
demonstration was given to show that the illusion of 
space in such & system is still imperfect. 

Section II. Publio Address Syams. Erwin Meyer 
pomted out that the loud-speaker remains the 
weakest link in this type of transduction, which has 
become so important in modern life. Usually it ig 
more important, at least in speech, to get the high 
frequency amplified than the bass. Different types 
of microphones and arraya of loud-speakers were 
described, and the advantages of delay pick-upe as 
used in St. Paul's, London, for large auditoria was 
explained, 

Section III : Measurements. L. Beranek emphas- 
ized the need for measuring devices which include 
the listener as part of the system. This soience of 
psycho-acoustics is still in its infancy; but many 
acoustic measurements are valueless without it. On 
the purely physical side, the most importent develop- 
ments are in high-frequency microphones for use in 
& wide range of conditions, in the measurement of 
acoustic and mechanical impedance. 

Section IV: Audiometers. P. Chavesse also 
poimted out the need for listener research in this 
feld, which should cover not, only psychological 
reaction but also measurements of a more physical 
character like the im oe of the external esr, 
diffraction of sound by the head, artrfloial ears, and 
establishment of a norm of hearing for all countries. 

Section V : Ultrasonics. G. Bradfield desaribed 
recent advances in transducer design for this renge, 
now going up to 3,000 Ma./s., icularly those 
involving barium titanate and the ferrites. Trans- 
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ducers for pulse excitation using Rochelle salt or long 
nickel tubes with the distant end immersed in grease 
have algo been used in delay lines, while for ultre- 
sonic cutting toole, ‘Permendur’ is used. The charac- 
teristics of many of these were discussed through 
their equivalent circuits or Argand diagrams, More 
study is needed of the launching of wavoe in solids, 
where the tends to be transferred to and from 
transverse and longitudinal waves, complicating the 
process. 

Section VI : Musical Acoustics. E. G. Richardson 
described the benefits which this branch has derived 
from advances in electrical tone synthesis. Recent 
research has shown the importance of a knowledge 
of the formants (varying timbre over the sealc) and 
transients of musical instruments in differentiating 
them and assessing their relatrve excellence. Work 
on the violin and the organ-pipe in particular was 
desaribed. 

Section VII ; Lightweight Structures. C. W. Kosten 
pointed out the difficulties in building an insulating 
wall between two rooms without excessive weight. 
Flexural stiffness and resistance must be introduced 
to compensate for the light weight, and resonances 
must be distributed over the gamut. Both cavity 
walls and filled double-wall structures are employed. 

After this the Congreas divided into Sections, in 
each of which ten to a dogen papers were read, that 
of Section VI being enlivened by demonstrations on 
various musical instruments varying from bagpipes 
to just-tempered organs. 

On two days visita to Hilversum Radio and Philips 
Industries, Eindhoven, were made. 


i nine reel ar 


EUROPEAN ASSOCIATION OF 
EXPLORATION GEOPHYSICISTS 


PARIS MEETING 


HE fourth meeting (second annual meeting) of 

the European Association of Exploration Geo- 
physicists was held in Paris pia Sued 20-22, when 
about a hundred and fifty were present, 
the president, A. van Weelden, being in the chair. 
Membership now stands at more than five hundred 
and fifty, a remarkable achievement since the 
Association’s inauguretion in December 1951. 
Affiliation with the Society of Exploration Geo- 
physicists (U.8.A.) has recently been approved, and 
& paper entitled “The Significance of Di tion in 
the Investigation of Faults’! by T. Krey, presented 
at the Agsociation’s meeting in London in May 1952 
and lished in the Journal of tho Society of 
Exploration Geophysicists (before the Association's 
own journal, ical Prospecting, was in being), 
has received the Society’s award for the best paper 
during 1952. 

In his presidential addreas, A. van Weelden dis- 
cussed the various ways in which the resulta of 
gravity surveys are analysed, and emphasized the 
ections and ambiguities in the interpretations 
which are brought about by unjustified assumptions. 
In this regard, he streased the necessity for close 
co-operation between geologist and geophysicist, & 

tty which is sometimes not given full support. 

Of the twenty-two papers presented at the meeting, 
seven. were on seismic, six on electrical, four on 

etic, two on gravity and three on general 
problems in exploration geophysics. 
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The interpretation of reflaxion records obtained 
over fault zones is receiving much attention by 
workers in oil-field exploration, as oil may be found 
in stratigraphio against the fault face, and 
in & paper by K. H. Seelis (Germany) the diagnostic 
features such as character of reflexion, abnormal dips, 

lacement of the reflected arrival and a variation 
of the velocity/depth distribution in crossing a fault 
were axemplified by records and depth sections. The 
last feature was also discussed in a paper by H. A. 
Rubmkorf (Germany), who noted that the travel 
‘times from a well geophone to two surface geophones 
equidistant, but in directions, from the 
well differed by a smal] amount (0:01-0-02 gseo.). 
It was pointed out im the subsequent discussion, 
however, that care must be taken to eliminate 
any time differences due to an uneven thickness 
of the very low velocity (2,000 ft./sec.) near-surface 
beds. 

In computing depths to the reflecting bed, the 
normal procedure is to employ an avarage velocity ; 
but this only holds for small dipe. When the geo- 
logical layers are much inolined, some aslowance must 
be made for varying layer velocities, and H. Dirbaum 
(Germany) presented formule for the direct determ- 
ination of them from the records; he also discussed 
the errors introduced by assuming average velocities 
in such cases. An in Ing account of reflexion 
investigations in the Swabian Molasse basin in front 
of the Bavarian Alpa was given by W. Elberkirch 
(Germany). Here the erratic ial drift is largely 
responsible for the paucity of reflexions; but the 
~ top of the Mesozoics appears to offer a useful key 
horizon, the deepest part of the Tertiary basin 
holding an estimated 10,000 ft. of sediments. 

H. Monze! (Germany) described laboratory studies 
of the propagation of elastic waves in & solid with 
elastio afterworking. He found that high-frequency 
waves are not absorbed as is the case in visco-elastic 
theory, and considered that some modification of the 
latter theory in accounting for the ae of seismic 
onseta is desirable. 

All seismic workers are Bera “with graphical 
methods of constructing depth-sections, but the 
oonversion of a time-section when the velocity is not 
constant leeds to refraction complications across the 


various seismic layers. To obviate lengthy oom- 
putations, however, J. Diemesch and Richard 
ted geometric 


(France) have evolved and presen 
constructions in reflexion problems of this kind. 

A moet informative peper on explosives in seismic 
E E vidson, R. Westwater and 
‘ cock (Great Britain) brought the seismic 
seasion to a close. Chemical stability, freedom from 
grit contamination and transportation and Lyle 
tion of the explosive for lowermg mto the hole 
were all discussed. In order to leesen the hazards im 
operation, & new explosive, ‘Seismex’, with an 
ammmonrum nitrate base, has been m recent 
years by Imperial Ohemical Industries, Ltd., but 
owing to its hygroscopic nature it is cased in water- 
tight tins; it suffers the disadvantage, however, of 
not being able to stand up to the great pressures 
sustained by the yoerine explosive, ‘Geophex’, 
which is capable of exploding under a water pressure 
of 1,000 Tb. per sq. in. In the folowing discussion, 
some interesting observations were made on sym- 
pathetic explosions of a second buried charge situated 
a short distanoe- from, and on firing, the first ; 
methods for distinguishing between the sweating of 
nitrogtyoerine and the presence of water particles on 
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the explosive surface in tropical climates were also 
described. 


Geophysics is playing an increasing part in the 
coal industry, and the National Coal Board 
of Great Britain has a wide p of research 
on problems affecting the safety of the mine and 
mine-worker from subsidence of unconsolidated 
strate and a waterlogged overburden. In a paper by 
G. M. Habberjam and J. T. Whetton, an account was 
given of @ resistivity investigation into an old river 
valley in Coal Measure strata, the trend of the valley 
being completely delineated. A second paper by B.” 
Jan Polak described the attempt to demarcate the 
freshwater Trias formations from the brackiah Coal 
Measures; but lack of homogeneity in alectrical 
properties of the roaks resulted in a rather indefinite 
boundary. The exploration for water by (a) electrical 
and (b) seismic refraction methods in the desert areas 
of Mauritania (Morooco) was discussed in an inter- 
esting paper by J. J. Breusse and G. Huot (Franoe). 
Olose agreement between the thicknesses of the oley- 
sandstone complex resting on & basement 
was found by the two methods, while it was also 
found possible to distinguish between freah and 
salme water areas. Six holes put down after- 
wards corroborated the general resulta of the surveys. 

The important branch of electrical ing whioh 
has to do with measurements in bore holes was 
represented by three papers. The first, by A. P. 
Poirault (France), reviewed the development ùf 
gamma-ray logging, micro-loggi and side-wall 
sampling aa applied to holes drilled for minerals 
other than oil, and described the resulta obtained in 
the case of coal seams in England, lignite deposits j 
the Cologne basin and the beds in Alsace. 
second. paper, by I. Wendt (Germany), discussed P 
method using two counting tubes for g 
the radioactive in thin deposits, while a 
third paper, by L. Solaini (Italy), gave an account 
of an instrument for measurmg resistivity with 
alternating current at 20 o./s. 

In the magnetic section a paper by 8. Matweber 
and K. Jung (Germany) described how a reasonable 
interpretation of a very detailed vertical intensity 
survey (station mterval 80 ft.) m the Red Iron 
district of Lahn and Dill attributed some small-size 
anomalies of large magnitude to a variable magnetic 
content of underlying diabase. On drilling, however, 
iron ores rich in magnetite were penetrated at shallow 


‘depth before basement was reached. In discussion, 


it was that measurements of the vertical 
gradient of amped | means of observations on 
elevated platforms d lead to a nearer estimate 
of the depth to the magnetic disturbance. F. Sumi 


expected from spheres and cylinders, and A. Lundbak 
(Denmark) reviewed the limiting factors in airborne 
magnetic surveys and referred to some recent modi- 
floations of the fluxgate magnetometer. Most workers 
with the vertioal magnetometer of the Schmidt type 
believe that constructional errors are eliminated by 

the mean of t readings in azimuths 
180 degrees apart; but J. McG. Bruckshaw (Great 
Britain) demonstrated that, as the molination of the 
knife edge is fixed by an arbitrary setting of the 
levels, elimination of errora due to this malination 
and to misorientation is incomplete. Formule per- 
mitting the determination of the tolerance in knife- 
edge tilt and azimuth im any particular case were 
given. 
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©. Aynard (France) presen 
interpretation of the gravity results obtained in the 
Gharb basin of Morocco and compared them with 
the known geology and the resulta of seismic and 
electrical surveys; it appeared that most of the local 
gravity features are related to the pre-Riff tectonics. 
In precision gravity surveys, corrections are made 
for diurnal variation, and C. Morelli (Italy) explained 
that ihe determination of the diurnal variations for 
northern Italy now being effected at the per Sg Aegean 
Observatory, Trieste, can be extended with slight 
modifications to almost the whole of Europe, the 
work being facilitated by the use of n . In 
the following discussion it was agreed that the Council 
should consider the appointment of a committee to 
study this important matter. 

Papers which compare the results of various surveys 
in the same area are particularly stimulating, and 
such was the case when A. M. Selem and ©. Monnet 
(Italy) gave an account of the seismic reflexion, 
telluric and gravity surveys in the Ferrara area of 
northern Itely, where an early torsion-balance survey 
had indicated a broad uplift in the Tertiary and 
Mesozoic formations, A broad agreement was shown 


COMPALIBO by 

derived vertical vity-gradient (using Baranov’s 

rao al the previous meeting of the 
Association in Hanover) in the area where reflexions 
were poor ; t with the telluric resulta wae 
marked. Geological data from two wells drilled to 
1,800 ft. and nearly 2,100 ft. over the uplift tended 
to support the geophysical conclusions. 

The degree of certainty of the interpretation of 
geophysical results was discussed in a paper by M. 
Matechinaki (France). Here the problem was divided 
into four parte : 
hypothetical geological structure satiafying the geo- 
physical data; (b) determination of the parameters 
a hee the structure; (c) the likelihood that these 
parameters are the only ones; and (d) determination 
of the likelihood of the hypothesis itself. The neces- 
sity for acoepting some limitation for parameter 
variation was discussed, and applications of the 
general theory to seiamio and gravity measurements 
were given. 

The technical seasion closed with a paper dealing 
with safety ions in geophysical prospecting by 
H. Richard ) and the showing of a ‘T i- 
color’ flim entitled “Make no Mistake” (presented 
by oourtesy of Geophysical Service Incorporated, 
U.S8.A.). These provoked considerable discussion, and 
it waa agreed that & special committee be formed to 
im ant subject. 

t is to be regretted that spoken language diffi- 
culties were emphasized by the almost complete lack 
of copies of the various papers. were not 
available to members until just before the meeting, 
gc that even if the speaker’s was under- 
stood, there was little or no time for a member to 
consider carefully the points brought out in & paper 
with the view of joining in the discussion. It is to 
be hoped that copies of the papers for the next 
meeting, probably im Italy, will be circulated well in 
advance, so that it would only be necessary for the 

to dwell on the salient or controversial parts 
of his subject in & relatively short time, thus leaving 
a much desired longer time for the discussion. 

Some informative exchanges of experiences 

and ideas were made between members outside the 
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(a) mathematical description of æ` 
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lecture theatre, and this more personal contact is 
obviously & most attractive feature of the meetings. 
The Compagnie Générale de Géophysique and the 
Société de Prospection Electrique kindly made all 
thé for the meeting, which included 
several enjoyable sight-seeing tours for members’ 
wives. 

The following officers were elected for 1953-4 : 
President, D. T. GermainJones (Great Britain); 
Past _ President, A. van Weelden (Holland) ; Vice- 


(Great Britain) and D., Malingviat (Sweden). 
T. O. RICHARDS 


1 Geophysice, 17, No. 4 (Oct. 1952). 


LIBRARY FACILITIES IN THE 
UNITED STATES 


A the papers presented to the Library 
Association at its annual conference at Llan- 
dudno during April 28-May 1, that of Mr. R. W. L. 
Collison on aspects of ea in university and 
special libraries in the United States of America 
appears to be the one of most interest to scientific 
workers or technologists as such. Mr. Oollison began 
by referring to the awareness of librarians in post-war 
America of the need for the closest co-operation 
between all types of libraries, particularly between 
those libraries which are in any way concerned with 
the advancement of research and scholarship, and to 
the extent to which practical oo-operation between 
university and special libraries has already developed 
m the United States. Even many American librarians, 
however, are unaware of the full implications or of 
the general pattern. Much has been achieved, for 
example, by the wide exchange of catalogue entries 
between university and special libraries interested in 
the same subject or group of subjects. From this it 
haath step 10 le eae ceca ye cna o 
book purchase, such as the long-standing agreement 
between the John Crerar Library, the Chicago Public 
Library and the Newberry Library as to which 
subject-flelds each will cover. Book- and serial- 
withdrawal has become a fruitful field for extensive 


co-operation, and the establishment of the Mid-West 


Inter-Library Centre in which, besides university 
libraries, the Hlinois Institute of Technology and the 
John Orerar Library are si aaa ar has led to 
substantial economies ag well as to the filling of 
important lacuns. 

There is no inter-loan system ags comprehensive 
as that established in Great Britain, continued Mr. 
Collison; but some bibliographical centres have 
developed their services further than any single 
regional bureau in Britain. Almost every feld of 
research in the area has availed itself of the services 
of the Philadelphia Centre, and important industrial 
libraries are co-operating. The scale of assistance of 
university libraries to special libraries in the United 
States is unequalled in any other country, and the 
universities in the United States usually pay much 
attention to local industries and profeasions. Organ- 
izations on both sides are very willing to exchange 
publications, while the universities often undertake 
important schames of research on behalf of Federal, 
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State, or private bodies in return for cdnsiderable 
grants of money to cover the costs involved, thus 
often strengthening the holdmgs of the university 
library in subjects where it was weak. Mr. Collison 
went so far as to suggest that this strong link between 
commerce, industry and the university helpe in- 
formally to direct research material to the most 
ate library. He also pointed out that in the 
United States the usetan] of most university 
libraries is almost unrestricted, provided a serious 
popoe is proved, and special libraries have little 
esitation in approaching university libraries for help 
and for the loan of books, recrprocatmg by admitting 
readers recommended by the universities. 

On the national scale the wise guidance of the 
Library of Congress can be seen in all aspects, The 
work of this Labrary in oo-ordinating the efforts of 
all types of libraries 1s invaluable : ite bibliographical 
aids were evident m every research library, and in 
return ıt does not hesitate to call on libraries with 

alist Knowl to assist m the preparation of 
catalogue cards, bibliographies, eto., of specialist 
. material. Besides the Farmington Plan, which has 
been revised so that the coverage of subjecta is reduced 
to a much smaller number of libraries, while govern- 
ment publications are now imoluded, there is the 
war-time scheme of the Library of Oongrees for 
obtaining for research libraries books and periodicals 

lished in enemy countries and a similar schame 
or Russian material. The National Union Catalogue 
contains entries for about fifteen million items in 
research libraries of all types, and inter-library book 
exchange is helped by extraordinarily low 
rates. An important development has been the 
establishment of the Association of Research Libraries, 
comprising some forty leading lihraries in the United 


States, and the considerable amount of mwformal ~ 


co-operation between university and special libraries 
can be extended formally and informally without 
major alterations in the policy of eee wre of 
hbrary. There is now contemplated the er to 
dc assets geen tag at hed E T 

d ag Sates ibilities which local research libraries 
more ore find themselves bearing. 


EXCAVATIONS AT MARGIDUNUM 


his latest report!, Dr. Felix Oswald continues 
the story of his work at Margidunum with an 
account of the area in the southern half of the site 
extendmg from the Via Quintana to the SA 
This includes the site of the southern rampart wi 
various pits and wells, and the first four outer ditches, 
as well as the smaller outer ditches V and VI which 
outline a paved patrol path for sentries placed along 
the Oounterscarp. The Insula containing the Oom- 
mandant’s House, described. in an earlier account m 
this series*, lies immedistely to the north of these 
features, on the other side of the Via Quintana. 
The present report is chiefly concerned with the 
pottery and other objects found, the material being 
illustrated by a series of plates, each accompanied by 
a description of the individual items. The rest of 
the text is devoted to further deseription and dis- 
cussion; but unfortunately this is marred by several 
unlucky misprints, for example, on p. 6, Plate IX in 
the second ph should read Plate VI, and 
XO on p. A E T T 
The earliest finds, those dating from the mid-first 
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century A.D., come from ditch 5 beside the Via 
Quintana, and ditches 9, 10 and Z. As well as some 
unusual Terra Bigillata, they include in 

examplea of butt beakers, rusticated and green eee 
wares, and storage jars. Of slightly later date is a 
grey urn with a pronounced cordon below the neck 
with four appliqué hares seated upon it, an attractive 
discovery found in the lower levels of one of the 
stone-lined wells. Iron ore and slag came from some 
of the pita in the area ed by ditch 10, and 
these were obviously used for ameltmg; they were 
cle ei and resemble pits used for similar 


zp nets of Africa. Another pit, near the 
Fanonion: of hes 9 and 10 this time, contained the 
skeletons of gix large dogs, probably injured in wild 
boar hunta in the nearby forest. 

Towards the end of the first century, ditch 10 
seers to have been used as a foundation trench for 
one wall of a building, identified as a stable after the 
excavation of pits in this area contaming horse dung 
ions freah), yellow straw, twigs and other stable 

reserved from decomposition by a sealing 
layer P olay. The later history of the site is repre- ' 
sented by some second-century pottery from the 
outer ditches, and the contents of the third century 
well already described in an earlier lication’. 
Pottery of the third and fourth centuries was also 
found im outer ditoh UI, while outer ditch I was 
partly obliterated by a late fourth-century wall. 

Joan LIVERSIDGB 

1 Foxes vation of col rag ere ep . Felix Oswald 
Pp. CT LLO platen. (University Nottingban, 1068} 78. Oa. 
t Oewald, F., “The Commandant’s House at Margidunum’’ (1048). 
°F, Roman Studies, 18, 36 (1026). 


AEROPLANE OBSERVATIONS OF 


HOMING PIGEONS 


HE homing of damestic pigeons and the migra- 

tions 'of wild birds are often considered as 
comparable cases of natural navigation. In both 
types of long-distance flight it is difficult to discover 
adequate oues that lie within the sensitivity 
range of the birds’ sense organs. 

Direct observation from Ace eee has recently 
thrown some light on the routes which wild 
birds use in finding their way home to their nests 
after being artificially transported to a distance. 
Herring gulls and gannets were observed to make 
exploratory flights m many directions, flights which 
covered a wide area the release point 
and which probably brought the birds, m time, within 
sight of familiar ks. It therefore seemed 
desirable to apply to pigeons the same technique of 
aeroplane observation which had been developed for 
use with wild birds, and this has been done by Donald 
Griffin (Bull. Mus. Oomp. Zoot., 107, No. 8; Deoamber 
1952). 

Fifteen observation flights over distances up to a 
hundred miles disclosed several cases in which the 
birds appeared to be relying upon exploration or 
topographic landmarks. In other instances there was 
a definite tendency for the pigeons to head m the 
approximate direction of home, even when flymg 
over what was almost certainly unfamiliar territory. 
Despite the fact that no final conclusions oen be 
drawn from the results of these observations, the 
homing behaviour of these pigeons is: of interest in 
view of the scarcity of precise, adequately controlled 
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descriptions of the aotual routes between release 
points and home loft. 

From this investigation and those of other workers, 
Griffin concludes that it ie advisable to ee 
three distinct levels of navigational ability. What 
may conveniently be called type I homing is reliance 

“contact flying’? within familiar territory. 

released in totally unfamiliar territory, biz 
which exhibit only type I homing show s quantitative 
homing performance that can easily be aocounted 
for by theories of exploration or even by a completely 
random search for familiar landmarks. may 
be misled by topographio features resembling portions 
of their familiar territory. l 

A second level of homing, conveniently designated. 
type II, is the ability to maintain flight in roughly a 
fixed direction, usually that to in previous 

me ge 
There ae a third level of homing ability, con- 
veniently designated as type II, which permite birds 
to fly approximately straight towards home from 
unknown territory regardleas of the direction in 
which home lies. 

While differentiating between these three types, 
the same flock of pigeons may exhibit two, or even 
all three, of these types of orientation at different 
times during & single homing flight. 

Finally, it must be admitted that eas. 

blem of pigeon navigation remams ungo ; 
eaS bese of orientation in both type IT and type 
TI. homing is still a matter for speculation. The 
results achieved to date point towards ao sort of 
celestial navigation based upon the sun and sky 
brightness patterns. 


VARIATION OF HUMIDITY WITH 
HEIGHT IN THE LOWER 
ATMOSPHERE 


URING the Second World War, a need arose 

for detailed information on the variation of 
humidity with height in the lower layers of the 
atmosphere in connexion with into the 
refraction of the electromagnetic waves used in radar 
and high-frequency radio communication. The tem- 
perature structure in the vertical and its variations 
were known in considerable detail from work at 
Porton and Leafleld, Sir Nelson Johnson and Mr. 
G. 8. P. Heywood, publi in Geophysical Memoirs 
48 and 77, but no such information existed for 
humidity. To remedy the deficiency the Meteor- 
ological Office set up apparatus near Rye, Sussex, 
recording temperature and humidity at 1-1 m. and 
on an open-lattice mast at heights of 15-2, 47-2 and 
106-7 m. Temperature was recorded continuously 
by resistance thermometers and relative humidity by 
Gregory humidiometers enclosed in aspirated screens. 
Geophysical Memoir 89* describes the apparatus 
in detail and summarizes and discusses the observa- 
tions made at Rye during July 1045-June 1948. The 
temperature obeervations at Rye differed little in 
their main properties fram those made by Johnson 
and , and in this note attention will be 
concentrated on the humidity. Humidity is expreased 
Saray fl Gradients in the Fins 100 m. over 
A. O. Best, M. Knigh B. 


South- Hogland. H. Pedlow 
8 > Motooroiogical Office, Geophysical 
K S o. 90, ILO. 530d.) Hat. Stathonery 


; . 00. (London : 
Office, 1962.) Te. Gd. net. f 
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in the Memoir in milligrams of water vapour per 
cubic metre ; mean values of this quantity at 1-1 m. 
are about 11,000 in midsummer and 5,000 in mid- 
winter, 

The variation of humidity with height is similar to 
the variation. of tem ture with height. There is 
generally a decrease (lapse) with height in the middle 
of the day and an increase (inversion) at night. The 
largest variations occur near the ground. The vertical 
gradient decreases with height. 

The diurnal variations sare of great interest, 
especially on clear days in summer when, as would 
be they are most pronounced. Humidity 
near the ground on clear days increases quickly after 
sunrise a8 insolation evaporates water from the 
ground surface, and there is a aharp maximum two 
to three hours later. A lapse of humidity forms and 
quickly becomes of the order of 1,000-1,500 mgm. fm. 
between 1-1 m. and 106-7 m. Inoreasing turbulence 
then transports water vapour upward more quickly 
than it is evaporated so that humidity near the 
ground and the lapse-rate decrease again. In the 
evening turbulence decreases, so humidity near the 

Increases again, until after sunset the lapse of 
humidity changes over to an inversion and water 
vapour diffuses down to condense on the ground. 
There is a minimum of humidity and the most 
pronounced inversion at dawn; an increase of some 
800 mgm./m.* between 1-1 m, and 106-7 m. is then 
observed. After sunrise the inversion breaks down 
very quickly as evaporation begins. 

The Memoir concludes with a description of the 
temperature and humidity gradients observed in 
radiation fog. The general picture is of an inversion 
of both temperature and humidity in the lowest 
layers in the early stages of fog. These inversions 
weaken in low layers as the air cools further and the 
depth of fog increases but extend upwards to oon- 
tinually increasing heights. Relative humidity inside 
the fog remains almost constant but need by no 
means reach 100 per cent. 

The Memoir reports an investigation of funda- 
mental importance In meteorology and will un- 
doubtedly be consulted as much as ita similar 
predecessors, Nos. 46 and 77. 


HISTOCHEMISTRY OF XANTHINE 
OXIDASE 


By Dr. GEOFFREY H. BOURNE 
Histology Department, London Hospital Medical Collage 


was shown by Shelton and Schneider! that a 
mixture composed of purified xanthine oxidase, 
hypoxanthine and phosphate buffer at a pH of 7-5, 
when incubated with neotetrazolium, reduced the 


chemically by this method (Seligman and Rutenberg’), 
it was decided to attempt the histochemical local- 
ization of xanthine oxidase in è similar way. 

A substrate mixture containing 3x 104+ M 
xanthine in 0-075 M sodium pyrophosphate buffer, 
giving a pH of about 8-2, was used and to this was 
added 50 mgm. of neotetrazolimm chloride. Nitrogen 
was bubbled through this mixture for 20 min., and it 





x 380 
(2) Portion of inner oC cortex of Kitney to 
ocr dase rion be 


show positive 

xanthine reaction limbs of Henle’s loops, 
Negative nucle! may bo wen, x 105 

(8) Glamerulos (@) oon oxtdase-pon tive 

many pomttye eA Negattve reaction by the nuelel is 

obvious in ane of the tubes (4). 
reaction in 


WANA 


5) Inner of cortex of 
ra Ae wae or 


voluted les (OF). N 
a tubule is apparent. 


was divided between two pered tubes each 
of which was filled to the top so that when the 
stopper was replaced all air was excluded. In one 
of these tubes sections, 504 thick, of fresh frozen 
tissue were placed ; in another, gloes of tissue about 


2mm. thick. (Best resulta were given by the latter.) ~ 


The tissues used were liver, kidney, spleen and small 
intestine, these having been shown by Westerfeld 
and Rickert* to have the highest xanthine oxidase 
activity. When whole pieces of intestine were used, 
they were opened up ao that the epithelial cells were 
in direct contact with the substrate. 
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cold, and in a few minutes the tissues had 4 pale 
ink colour due to the formation of diformazan. 
Taeubation was carried out for 1 hr. Following this, 
the sections and the pieces of tissue were washed in 
distilled water and placed in 10 per cant formaldehyde 
for 3 hr. The frozen sections were then washed and 
mounted in Apathy’s medium. The pieces of tissue 
were washed and embedded in ‘Carbowax’ and 
sections 8 u thick were cut and, after removal of wax, 
mounted in glycerine jelly. 

Two type of reaction were observed in the cells. 
First, a dark red diffuse reaction (which according to 
Seligman and wayne i is given in the suocinic 
dehydrogenase reaction by regions of low activity) 
and & deep blue granular reactian which, according 
to the same authors, is given by regions of high 
cane All cella which gave & positive reaction 

it in this dual form. The granular reaction 
appeared to be m formed elements of the cell which 
appeared similar in form to mitochondria. It is 
poesible that the low activity in other parts of the 
cytoplasm may have been due to diffusion of the 
enzyme during incubation from these sites of high. 
activity. It was noteworthy, however, that the 
nucleus in all cells appeared to be completely negative, 
and to be not even a region of low enzyme aotivity ; 
thus the xanthine oxidase reaction is entirely oyto- 
plasmic in distribution. One cannot, of course, be 
certain that the nucleus is devoid of activity even a0, 
since the nuclear membrane may be impervious to 
the passage of the substrate and/or the tetrazolium ; 
nevertheless, this negative reaction is striking. 
Another negative area 1s shown by the brush borders 
of the epithelial cells of the amall intestine. Not only 
is the brush border entirely devoid of any reaction, 
Spat anal Dacor yecciom? cee Bie a 
it is also negative. The reaction’ seams to be 
between this region the nucleus, although the 
basal part of the oall is also very active. It is sig- 
nificant that there ahould be completely negative 
portions of the cytoplaam which are indeed sharply 
delineated from the poattive areas. This fact su 
that the non-granular low-activity reaction is not due 
to diffusion from centres of high activity. 

A granular reaction was also given by the bases of 
the orypts of Lieberkuhn. The smooth muscle gave 
a slight reaction (granular), and the connective tissue 
between the muscle layers was more active than the 
muscle. 

In the spleen certain cells in the red , the 
identity of which could not be established, gave. a 
greater reaction than any other parta of the organ. 

In the liver the cells of the lobules 
sppoared more active than the more centrally placed 

, &.fact which is in keeping with other evidence 
(see, for example, Malaty and Bourne‘) that the 
outer cella are metabolically more active. Ths 
granuler reaction in the liver cells is not as uniform 
as it is in the cells of other tissues. There seem in 
addition to the round granules to be many short 
and elongated rod-shaped positive objects, and it is 
difficult to be certain that these represent formed 
elements of the cella. Some of them look more lke | 
crystals of diformazan. However, if they are the- 
latter, it is curious that they should be bt only | 
in liver and not in other tissues i with them 
in the same substrate in the sams tube. 

In the kidney the reaction is similar to that for 
succinic dehydrogenase in being moet intense in the 
ootivoluten tubules and the descending 
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limbs of Henle’s loops. In the latter it is more diffuse 
than The glomeruli are largely negative, 
tho there are a few positive granules in the cells. 
The ascending limbe of Henle’s loops and the distal 
convoluted tubules also give a reaction. The collecting 
tubules give a mixed reaction and some of them 
& positive even in the medullary part of the 
ki : 

It is desirable that further work be carried out on 
this reaction before proper asseeament of thp sig- 
norficance of the resulta can be made; but the two 
‘ facts of great interest which have emerged from it 
are the negative reactions given by the nuclei of all 
the tiasuea examined and by the brush borders. 

I am greatly indebted to Prof. F. Bergel and Mr. 
R. O. Bray, of the Chester Beatty Research Institute, 
for a supply of buffered substrate and for helpful 
suggestions; to Dr. H. A. Malaty for ing some 
of the frozen sections; and to Mr. J. for 
cutting ‘Carbowax’ sections of some of the prepara- 
tions. The neotetrazoliam used was in part a gift 
fram Dr. W. C. Schneider, of the National Institytes 
of Health, Bethesda, U.8.A., and in part purchased 
with the aid of a grant from the Medical Research 
Funds Committee of the London' Hospital. 

[April 4. 
‘Shelton, W., and Schneider, W. O., Amat, Ree, 118, 61 (1062). 

"Seligman, A. M., and Rutenberg, A. M., Selenos, 113, 317 (1981). 
Wo” W., and Rickert, D. A., Pros, Soo, Kap. Biel., 71, 181 
1 Malaty, H. A. and Bourne, G. H., Nature, 171, 206 (1058). 


HUMAN VISUAL PURPLE 


. By Da F. CRESCITELLI* and Dr. H. J. A. 
DARTNALL 


Medical Research Cound! Group for Research In the 
Physlolagy of Vision, Institute of Ophthalmology, London 


IOCHEMIOCAL studies of the visual pigments 
have been restricted almost entirely to anrmnals 
lower than man. ‘The frog's retina has proved a 


convenient source of material and much precise: 


information exists on frog visual purple. In contrast, 
knowledge of the co human pigment is 
meagre although @ wealth of data on human vision 
has ‘been collected. This situation has led to the 
use ‘of the frog data in the interpretation of certain 
human visual functions. The assumption that the 
scotopic pigments of the two organisms are identical 
is based on the resemblance between the absorption 
spectrum of frog visual purple and the human 
scotopic sensitivity curve. 

, through the co-operation of the surgeons 
and staff of the Moorfields, Westminster and Central 
Eye Hospital (Moorflelds Branch), we have obtamed 
some human material for examimation. The purpose 
of this article is to present evidence that human 
visual purple is spectrophotometrically different from 
frog visual purple and to apply the new data to some 


ee 
eden opo removed because of the presence of 4 

e alana. The patient, a man aged 
fifty three, eadilg: Gandeniad to Wear! a Eo 
mask over both eyes for three hours. The operation 
(removal of right eye) was then carried out in deep 


* On sabbatical leave TO nS UOVO California, Los Angeles, 
alded by the Untverstty of Calffornm Board of Research. 


r 


resent information was obtained from a dark- 
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red light in an otherwise completely dark operating 
theatre. The eye was placed in Ringer—Locke’s 

solution in a lightproof container and brought to the 
laboratory. Here, again in deep red light, the retina 
was obtained by the following procedure. After first 
removing the cornea and lens which were required 
for other purposes, the eye was divided into two 
portions by cutting around at the level of the ora 
serrata, The anterior portion containing the melanoma 
was then passed to the Department of Pathology for 
routme examination. The posterior portion was 
gently squeezed to extrude the vitreous. With a soft 
paint-brush the retina was then eased away from the 
underlying choroid. The retinal mass was picked up 
with forceps and, after severing its connexion with 
the optic nerve, was placed in 35 per cent sucrose 
solution. 

Vigorous shaking then caused the outer limbs of 
the retinal end organs to break off: and become 
suspended in the sucrose solution’. On centrifuging, 
the retinal debris was precipitated; but the outer 
limbe remained in the tant. This 
was pipetted off. A second suspension of outer limbs 
was obtained by adding further sucrose solution to 
the residue and repeating the whole procedure. The 
two suspensions were diluted to reduce the specrfilc 
gravity, and on centrifuging them the outer limbs 
were precipitated. These were washed and bulked 
and then treated with two successive 0-5-ml. portions 
of freshly prepared 2 per cent digitonin solution to 
extract the visual pigment. The combined extracts 
were made alkaline by the addition of 0-1 ml. of 
saturated sodium borate solution. 

Portions of this solution were examined 
photometrically using apparatus and ique 
previously deacribed?. The absorption spectra before 
and after exposure to white light are shown in 
Fig. 14 by the curves marked ‘unbleached’ and 
‘bleached’, respectively. In form these curves 
are typical of resulta obtained with extracts from the 
retins of other vertebrates. Both before and after 
exposure to light the solution was thermally stable, 
as is shown the correspondence between the 
measurements made goi up the wave-length scale 
(open circles) with those gomg down (filled circles). 
No regeneration was observed; even 
after 17 hr. in darknes at 80° C., the absorption 
spectrum of the bleached solution remained un- 
changed. 

The extract was, of course, a crude EEN 
con impurities. Consequently the ‘unbleached’ 

curve of Fig. LA is only a ro approximation to 
the true abeorption spectrum of the visual pi t. 
The left-hand limb of the curve is moat aff Binoo 
the impurities absorb with inoreesing strength as the 
short wave-length extreme of the visible spectrum is 


ey slag 
or analytical purposes it is often useful to plot 
the change in density at each wave-length which 
occurs on bleaching. Such difference spectra eliminate 
the effects of stable impurities and express simply 
the difference im spectral properties between the 
ee pigments and their photoproducts. 
vided the pH is controlled (necessary because the 
ager! tea spectra of the photoproducts are dependent 
on pH), difference spectra are accurately reproducible 
and afford a means of comparing results from different 
species with a high degree of precision®. 
The difference spectrum derived from the ‘m- 
bleached’ and ‘bleached’ curves of Fig. 14 is plotted 
ag open circles in Fig. 1B. This figure also includ ea 


CHANGES OF DENI TY ON BLEACHING 
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f to white tO, readings from 380 to 
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-results previously obtained in this laboratory for the 
albino rat (crosses) and the frog (continuous line). 
The difference spectra for man and rat agree with 
one another but differ systematically fram that for 
the frog, which has a maximum at s wave-length 
some 5—6 my higher. Since the absorption maximum 
of frog visual purple is at 502-503 this indicates 
the position of the maximum for human (and 
rat) pigment to be at 497 myu within limita of -+ 2 mp. 
This substance, In gccordance with the nomenclature 
system proposed by one of us’, may be called visual 
pigment 497. 

Ihe true absorption spectrum of this pigment will 
not be directly known. until pure solutions of it can 
be prepared. In the meantime, however, the prob- 
able curve can be constructed from the visual pigment 
pomogram‘, a device which depends on the observa- 
tion that all the broad-band visual pigments known 
have absorption spectra of similar shape when plotted 
on & frequency scale. The curve so obtained for 
visual pigment 497 is shown in Fig. 2 by the oon- 
tinuous line, together with the absorption spectrum 
of visual pigment 502 (frog visual purple) by the 
interrupted line. ° 
To ascertam the role of visual pigment 497 in 
human vision, it is necessary to relate its absorption 
spectrum to a retinal sensitivity curve. The presence 
of this pigment im the rat retina, which is almost 
devoid of cones, suggesta it to be a rod pigment and 
hence relevant to a scotopic function. 

Many measuraments of the human scotopic 

have been made ; the latest and, probably, 
the best being by Crawford’, who reviews earlier 
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work Orawford’s relative sensitivity values (mean 
of fifty observers) were specified with respect to the 
ee They are shown in 
Fig. 2 by the symbol è after re-calculation to refer 
to the tum intensities incident on the visual 
pigment yer of the retina; in the transformation, 
udvigh and MoCarthy’s values‘ for absorption of 
ee ee ee In Fig. 2 
retinal sensitivities are compared witb the 
panei spectra of visual pigment 497 (man) and 
visual pigment 502 (frog). Apart from the violet 
region of the spectrum variations in individual 
observers make the allowance for pre-retinal absorp- 
tion uncertain, the sensitivity data are in excellent 
with the constructed curve for visual 

Pigment 497 and in distinctly worse agreement with 
the curve for visual pigment 502. This strongly 
that visual pigment 497 is the scotopic 
pigment of human vision and the contention 
of a species difference between pigments of frog 
and man. : 
On theoretical grounds a further factor should be - 
considered when relating a pigment with a visual 
function. Sensitivity data should be compared with 
the amounts of light abeorbed by the pigment in 
situ". In the t instance the concentration of 
yisual pigment 497 was caloulated to be equivalent 
to an optical density of 0-016 (at 497 mu) assuming 
an even distribution over a retinal area of 9 om.?. ` 
This , ip agreement with the value 0-018 
ived' from Kénig’s results, includes amounts of 
the pigment found in the retinal i and in & 


final extract of the rod-denuded retina as well as in - 


the main extract. An optical density of 0-016 cor- 
responds to an absorption of only 8'8 per cant. For 
such a mall concentration the curve expressing 
spectral variation of absorbed is scarcely dis- 
tinguishable from the absorption spectrum and there 
ae Ee POE Wita: tae: present deta ap raining the 
comparison, 

In another respect, however, this result, if accepted 
as normal, has a greater practical ai . Hecht, 
Shlaer and Pirenne* found that, for light of wave- 
length 510 my, between 54 and 148 quanta incident 


"on the cornea were sufficient to stimulate vision under 


percemtoges of muximd 
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optimal physiological conditions. Allowing 4 per cent 
loss by reflexion at the cornea, 50 per cent loss by 
absorption ın the pre-retinal media and 20 per cent 
abeorption of the remaining light by the visual 
pigment, they arrived at 5-14 quanta as the retinal 
stomulus threshold. ‘Their figure of 20 per oent 
absorption by the visual pi was based on an 
indirect calculation in which it was implied that the 
scotopic pigmenta, of frog and man were identical, 
If, in place of this figure, the present one of 3-5 per 
cent is used, the stimulus threshold becomes 1-3 
quante approxmately. This result, if confirmed, may 
have & considerable bearing on theories of excitation 
of the retinal rods. [March 16. 
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A WIDESPREAD FUNGISTASIS IN 
SOILS 


By Dr. C. G. DOBBS and W. H. HINSON 
University College of North Wales, Bangor 


ESEAROH in soil mycology at Bangor has been 
carried on since 1947. Starting with an attempt 
to discover where, and to what extent, the common 
muoorine moulds grow and sporulate’ in relatively 
undisturbed forest soils, it was soon extended to 
include other ‘sugar i-—-to use Burges’s* term 
for soil fungi unable to attack cellulose or lignin. 
Preliminary work, in part by G. D. Holmes (un- 
published) in 1948, showed that cellulose fhn, buried 
in the goil without protection, is not a satisfactory 
substrate for studying the growth of such moulds, 
although when protected between glass slides it 
ports their and some sporing. 

m October 1950 the work has been carried on 
by W. H. Hinson. Ihe use of nutrient in the soil was 
entirely abandoned, and a variant of the Rosi- 
Cholodny slide method, by the ‘slide-traps’ 
of La Touche*, was adop This consisted of two 
sterile microscope slides, held together by rubber 
bands, the slides in contact at one end, but separated 
by a glass fibre 0:7 mm. thick at the other. These 
‘gap-trape’ were inserted in the faces of soil pits in 
two forest soils, under spruce and beech respectively, 
and lifted after fourteen days, at which time numerous 
myoelia may normally be seen spreading from the 
Ce ee whereas on 

the surfaces exposed to the soil hyphs were seen only 
sporadically at points where the soil was judged not 
to have been in contact. 
Isolations from these ‘gap-trape’ gave a range of 
sugar fungi’, mainly Pentollium spp. and Mucorales, 
aboh showed variations of only minor importance 
with weather, season, soil horizon or site, and in the 
course of the work it became clear that spores, 
germinating in condensed water between the slides, 
provided the origin of many, at least, of the hyphae 
seen anl the isolations made. Ohesters* has pointed 
out the importance of condensation on buried slides 
in changing the soil environment ; but the significance 
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of spore germination in such condensed water in 4 
protected niche within the soil mass doea not seem 
to have been fully realized hitherto. It raises the 
question : Why have not such spores germinated 
previously in the soil iteelf, where water is amply 
available ? 

The behaviour of spores in the soil is difficult to 
observe, though Legge’, by an ingenious technique 
uaing glassfibre tape, has recovered the relatively 
large oospores of Phytophthora spp., some ungermuin- 
ated, after as long as a year. We found that spores 
of Pentium frequentans, placed in & sintered glass 
ped in contact with soil, after a week showed 
negligible germination restricted to a few lodged on 
upper surfaces of the glass on which condensation 
may have occurred. Spores of Pentowlmim nigricans, 
chosen for ita recognizabl 7 spiny oonidium, when 
placed directly in moist soil, could be recovered from 
the centre of the soil maes, ated, up to one 
month, Later it was found possible to demonstrate 
100 per cent inhibition of germination, by the use of 
cellulose film a pisi ur which was impossible to 
demonstrate methods ; but they 
at least showed that l that the inhibition is present in the soil 
itself and is not generated in some way by the film. 

The cellulose fbm used is the thinnest commercial 
wrapping material, about 20u thick, which is cut 
into 2-in. squares, boiled to remove the surface 
dressing, lightly autoclaved, and while still slightly 
damp, dusted with the test spores, if x Tes, Or 
ie yed with a dense suspension of them and allowed 

ost to dry in the case of gloicspores. The square 
is then folded with the spores inside, partially buried 
in moist soil, and preesed firmly so as to secure 
intimate contact with the soil surface. With every 
fresh soil so far tested in this way the germination of 
the test spores has been completely inhibited on the 
area of the film with which the soil is closely in 
contact, and on no other part of it. Germination and 
growth occur freely on the ‘margins’, that is, the 
of the film not in contact with the soil, but the 
yphw will not grow into the soil-contact area. No 
such complete suppression. of germination occurs on 
parts of the film pressed between soaked filter papers, 
or oertain minerals of similar wetness, or auto- 
claved soil, which last, in fact, stimulates germination 
as compared with the ‘margins’. When the ‘folds’ 
from living and autoclaved soils are exchanged after 
a few days, germination proceeds on the first, and 
hyphal growth is checked on the second. 
aolin, aluminas and slate dust have been found to 
reduce, but never to extinguish, germination in the 
‘folds’, as compared with soaked filter paper, sand 
and silica, whiah allow of normal germination ; but 
this reduction is absent when the fikn is not folded, 
being merely pressed down firmly on the moist soil. 
Under theee conditions, the inhibition is fully shown 
with normal soils, provided that precautions are taken 
to seoure good contact and to prevent condensation 
on the exposed test surface. Similarly placed agar 
fms have so far given inconclusive results, for 
though some inhibition is exhibited, ita inter- 
pretation is oomplicated by the growth of hyphæ 
from the soil into the agar. The inhibition has been 
demonstrated with a somewhat thicker cellulose film 
(about 40 u), but was a y notepresent when 
the thickest film obtainable (about 120 u) was used. 
It has also bean demonstrated in the natural soil out 
of doors ; but most of the testa have been carried out 
in. glass dishes in the laboratory, the ‘margins’ being 
used as controls, 
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The normal test period is four days at room tem- 
perature though some ‘folds’ have been kept in the 
soil for as long as five weeks without germination of 
the spores ; but more often results are obscured after 
& few weeks by bacterial, sect or mite attack on 
the film, especially if the inside of the ‘fold’ ia con- 
teminated with soil. If the sweet dressing commonly 


present on commercial cellulose film is not completely . 


removed by boilmg in water, a breakdown of the 
inhibition, accompanied by bacterial growth, may 
oocur within a few days. 

A strain of Penictiiwm frequenians Westling 
isolated from forest soil and having a high percentage 
germination in water was chosen as the main test 
organism. Up to the present the test outlined above 
has been applied to soils from fifteen sites in North 
Walesa and one in Warwickshire, oa well aa subsoils 
from several sites. 

Complete snhibition was found in every sample of 
freah soil tested. These soils may be summarized aa 
follows: Forest soils, 5; under Norway spruce, 
beech, sycamore (2) and oak. The first two have 
been tested at every level down to mineral soil at 
1 ft. The half-rotted litter both of spruce and beech 
possesses the inhibiting effect. Grussiand soils, 5; 
waste ground, grazing over acid igneous rock, 
& moderately grass ley, drift material at 1l ft. 
under mown turf, and a caloareous turf over carbon- 
iferous limestone (Anglesey). This last was tested 
down to broken limestone at 6 in. Ovuliivated garden 
sotls, 8; poor, average, heavily composted (from 
Warwiokshire) ; also John Innes potting compost. 
Waterlogged soils, 3; freab mud from a spring, black 
decaying pool-bottom material, caloareous peat 
brought up fram levels down to 3 ft. under standing 
water (Ltyn Cadarn, Anglesey). Two subsotls also 
showed complete inhibition: a stiff clay from 3 ft. 
depth near a garden compost heap, and the finer 
fractions of a gritty subsoil at 2-24 ft. depth from a 
building excavation on & formerly wooded site. 


at 2 ft. and 3 ft., stony subsoil augered from 84 ft. 
under ro pasture over acid, igneous rock, & similar 
_ material 8 ft. to 4 ft. depth from s dram 
excavation under & wide path. 

Germination, not less than that shown witb kaolin, 
has been found, so far, in drift material at 6-ft. depth, 
and in four samples of gritty subsoil from depths of 
$ fi. to 20 A euit by Mr. J. Goodwin team an opan- 
cast coal mine near Aberdare, Glam. 

The’ four samples described as ‘drift material’, 
which was a silty, mottled clay showing signs of 
Impedance, form & series in depth taken-from one 
pit. The repli eae were almost indistinguishable in 

ce, except that the uppermost, at 1 ft., 

owed traces of fine roots. This showed complete 
mhibition. With the 2-ft. sample, an occasional 
tube could be found, after a search. At 8 ft. th 
were a few more, but still too few to estimate as a 
percentage. At the 6-ft. level about 5 per cent of the 
spores germinated. The 1-ft. sample, after autoclav- 
ing, stimulated germmation, whereas autoclaving 
made no change in the test results given by the 6-ft. 
sample. > 

The inhibition was not shown by three old dried 
soils, kept in bottles for periods up to twenty years. 
These, when moistened, became mouldy in & manner 
resembling autoclaved soils. The effect was present 
in a olod of forest soil which had been air-drying at 
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room temperature for six woeks, but had disappeared 
by the seventh week, though it was then still present 
in another clod which lay beaide it. Stored, powdered 
slate dust gave a rather poor germination which was 
not improved by autoclaving the material. 

The following results have been obtained with the 
forest soils originally investigated, and with P. 


frequentans ae test 


The inhibitory fa not removed by repeated 
with distilled water, nor by paro letai for 
seven deyn. In neither case does the water acquire 
the effect. It appears to be present to some extent 
in preased-out soil water, but results are 
moonslusrve, and even more so for itz-filtered 
sterile extract. The affect disappears completely from 
goil shaken up for five minutes and washed through 
& funnel with citrate~phosphate buffer solutions at 
pH values of 4-7-5, but remains after similar treset- 
ment with a phosphate buffer series from pH 4-5 to 
8, and even after hydrochloric acid at pH 1, the soil 
being returned to pH 5-6 by washing before teat. 
The citrate-treated samples afterwards grew moulds. 
The effect is lacking from the filtrates m every case. 
When the soil is moistened with dite solutions of 
giucoge plus inorganic salts germination takes place, 
though it is leas than on the control margins. This 
ocours even with a trace of glucose, as little as 0-1 per 
cent ; but of a fresh test ‘fold’ is mserted after three 
days, the inhibition is found to have returned, though 
not completely m the case of the strongest solution 
used (4:4 per oent) with which a few spores germin- 
ated. A annilar series set up with asparagin (plus 
salts) solutions from 0-1 to 2 per oent showed no 
germination except with the 2 per cent asparagin 
which gave & very few germ tubes. 

Moist, sieved soil, tubed and immersed in a water 
bath for one hour at 40°, 50° and 60° C., showed full 
inhibition after 40° O., stimulated germination after 
60° O., and an intermediate result with about 50 per 
cent of the control germination after 50° O. Boil 
exposed. to ether vapour for twenty-four hours gave 
stimulated germination; but the mhibition restored 
iteelf after three days. Wetting with acetone also 
removed the inhibition, but a prolonged washing in 
& shaker with distilled water for 184 hours restored 
it. Plating out showed that neither of these ‘treat~ 
ments had completely sterilized the soil. An intimate 
mixture of 10 per oemt by weight of finely divided 
charcoal with soil completely removed the mhibition, 
and the mixture afterwards grew moulda on the 
surface. The inhibitory effect ia not restored in 4 
short time by re-inoculation of autoclaved soil with 
fresh soil, nor by exposure of dried soils to atmo- 
spheric infection. A re-inoculated sample of auto- 
claved garden soil still lacked the effect after two 
months, and of forest soil after four weeks. The test 
species usually spares freely on the surface of these 
soils; but germination remains uninhibited during 
this and after it has died down. A test over 

showed that carbon dioxide is: evolved more 
rapidly by autoclaved soil during this phase of mould 
growth than by a control of unasautoclaved soil 
ing the inhibitory effect. 

Up to the present the fungi tested have been, with 
a few exceptions, those isolated from the original 
forest soils. A random mixture of spores from the 
colonies on @ soil plate was completely inhibited by 
the soil from which they were cultured. The following 
species have been tested separately and found to be 
inhibited: Penmorllum frequenions Westlng, P. 
expansum Link, P. nigricans (Bamier) 
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commune Thom, P. waksmant Zaleski, and ten other 
species not all fully identified, including some from 
each division of the genus ; herbarum 
Link ex Fr., Trichoderma viride Pers. ex Fr., Maoro- 
sportum sp., Chatomeum globosum Kunze (ascospores), 
Mucor hiemalis Wehmer, Mucor plumbeus Bonorden, 
Mortierella ramanniana (Moller) Linnemann, Mortier- 
ella baneri Costantin, Rhisopus nigricans Ehrenberg. 

Most of these are ‘sugar fungi’; but Chaxtomium 

attacks cellulose. So far no fungus tested 
has been able to germinate or grow on the soil-contact 
area; but that such fungi exist seems probable from 
casual observations. With one soil (composted garden 
loam from Warwickshire) a dense growth of sterile 
mycelium was found on the outside of the ‘fold’, and 
various sterile mycelia, some of them bearing clamp 
connexions, have been seen in some of the soila used ; 
but the test method has not yet been satisfactorily 
adapted to such mycelia, nor to spores which require 
nutrient or other special conditions for germination. 

The evidence here preaented is insufficient to 
identify the factor causing the inhibition; but it does 
seem to differentiate it from most of the antibiotics 
produced by micro-organisms, the production of 
which is usually stimulated by the presence of carbo- 
hydrates. In the case of patulin, one of the antibiotics 
shown to be produced in soil, Groesbard* found that, 
even in aterilized soil, the addition of carbohydrates 
was necessary for its manufacture by Penicillium 
patulum. Gregory, Allen, Riker and Petersen’ have 
demonstrated antibiotic activity in unsterile soil 
supplemented with organio matter, and Wright? has 
shown that gliotoxin can be by Trichoderma 
in unsterilized Wareham Heath soil, but only with 
addition of dried clover. Jefferys’ has abown that 
inactivation of gliotoxin is more rapid in neutral 
garden loam than in the acid Wareham Heath soil 
and that a number of antibiotics have a limited range 
of stability as regards pH. MHeasayon'* has shown 
that trichotheam can be produced in lemented, 
sterilized soil; but this antibiotic is remarkably 
thermostable, and possesses bora’ distinctive features, 

Since this article has gone Heesayon™ has 
reported that spores of Teieko urn roseum fail to 
germinate in unsterilized soils, Fa growth of a 
mycelial inoculum takes plaoe ; aleo that & 
faator inhibitory to the growth of T.. pope aaa 
in the ether extract of unsterilized soils. 

The indications of the work at Bangor are that 
there exists in. the soil a widespread istatio factor, 
which, from ita distribution in depth, possibly ao- 
exists with same o ic constituent of the soil. Itb 
seems to be nae ratha than destroyed, by the 
presence of ghucose even as a trace, or of nutrients 
liberated fram micro-organiams killed by heat or 
toxins, since it returns, presumably when the nutrient 
has been absorbed by other micro-o in the 
soil; but it may be removed by severe perry ied 
longed desiccation, as it is then not rapidly restored. 
The only compareble phenomenon hitherto described 
appears to be that found in Wareham Heath soil by 
Rayner and Neilson-Jones; but that effect, usually 

as toxic, is so strong that it inhibite the 
growth of moulds on the surface of nutrient agar oon- 
taining citric-phosphate buffer, and may even be 
lethal to mycelium. Nevertheless, it has great similar- 
ity to the effect desaribed here in its apparent instab- 
lity apart from the soil, and its behaviour after partial 
sterilization of the soil. The finding by Neilson-J ones 
of some fungitoxicity in the more normal Oxshott 
Heath soil is also significant. It is premature to 
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speculate on the relationship between these two 
phenomena; but they must surely fall mto the same 
class. Despite the intensive work of Brian” 
and his colleagues, mainly on the antibiotics produced 
by organiama isolated from Wareham Heath soil, that 
on has not yet been traced to ita source, 
and it will not therefore be surprismg if this more 
wi but subtler, effect fails to yield up its 
causal factors, biological or biochemical, soon or easily. 
For this reason it seems advisable to publish these 
results at this preliminary stage, especially as the 
phenomenon may well prove to be generally present 
in soile and to fill a significant gap m the puzzle- 
picture which confronts the soil mycologist. 

That spores must lie dormant in soil is an inescap- 
able deduction from the fact that they inate in 
largénombers whenever soil is placed in contact with 
nutrient media; but that the nutrient is not neces- 
sarily responsible for their germination is clear from 
the fact that many spores germinate in distilled 
water. In recent yoars it has been widely realized, 
as pointed out by Garrett, that soil dilution plates 
of the claasical type designed by Waksman™ ly 
favour the heavily sporing ‘sugar fungi’, tech- 
niques, such as those of Chesters’s* immersion tubee 
and Waroup’s” soil plates, have been devised to 
minimize this effect. There can be no doubt that 
these methods isolate mycelia where such are preeent ; 
but. unless any sabe waster yee maid to be able 
to page in the t from which jt was obtained, 
a los ee pe aai oe i 
active mycelial form. With regard to those common 
isolates which can be shown to be subject to inhibition 
of germination in the soil, it is doubtful whether we 
are entitled to refer to them as members of the soil 
flora. Perhape it might be better to borrow the term 
which P. H. Gregory applies to air-borne spores, and 
to refer to them as the soil ‘spora’. So far as these 
fungi are concerned, if they grow in the soil at all, 
as many of them almost certainly do, it must be in 
special habitata forming ‘islands’ in the sea of 
inhibition, So far as present indications go, such 
habitata may be formed by some, though not all, 
organic materials, moluding nutrients liberated from 
soil organisms dying or killed by various means such 
as, for example, long drying or insolation at the 
surface. Such habitata may provide sufficient nutrient 
for sporulation. It is le also that occasionally 

on and limited growth may occur in freahly 

Brought up subsoil and in condensed or rain water 
which has not mixed with the soil; but in the 
absence of nutrient such germlings would generally 
die without sporing. Susceptibility to the inhibition 
is likely to have a high survival value for fungi with 
spores which germinate in water without nutrient, 
1 Dobba, O. G., Nature, 140, 583 (1042). 
* Borges, A. Broferla, 8 (25), faso, 2 (1080). 
La Touho, O. J., Treas, Brit, Mynol, Sos., I1, 281 (1048). 

1 Cheaters, O. G. O., Trene. Brit, Myesl. Sos., 83, 202 (1949). 
' Legge, B. J., Natere, 100, 759 (1962). 
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mA Nee, 168, 908 (1061). 
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Production by Cosmic Rays of Helium-3 
In Meteorites 

Tre helium content of iron meteorites varies from 
leds than 10-° 0.0. to 4 x 10 0.0. per gm. 7. Binoe 
their uranium and thorium content is fairly constant, 
this variation was considered as an indication of their 
very different ages. During the past decade, however, 
it has been discovered that by the impact of coemic 
rays on matter heliam is formed, and Bauer* and 
Huntley’ have pointed out that a oonsiderab 
of the meteoritie helium might have this origin. 
Although attempts to caloulate this amount on the 
basis of our published figures and of certain sump- 
tions about the masses of meteorites‘ were open to 
criticism’, it was predicted’ from coamic ray 
observations that in meteoritic helium the proportion 
of helium-8 to helium-4 may amount to about 80 per 
cent, and m five iron meteorites helium-3/helium-4 
ratios varying from 17-8 to 31-8 per oent were found’. 

Theee resulta were considered as proving the coamic 
ray origin, in the meteorites richest in helium, of 
the helrum-3 and moat of the helium-4; but various 
questions concerning the mechanism of the helium 
formation by cosmic rays and the relative amounta 
of the two helium isotopes thus created remained 
undecided”. It seemed promising to study the 
dependence of the helium oontent of meteorite 
samples on their distance from the surface. Owing to 
the attenuation of cosmic rays inside the meteorite, 
s ‘depth effect’ ought to exist, if the helium was 
formed by these rays. Several attempts to discover 
such an effect were #10 and it became 
clear to us that one could hope to detect it only in 
ramples from the interior of a very big iron 
meteorite with accurately measurable helium content. 
The 1,200-Ib. maas of the Carbo meteorite’! in the 
Museum of the Mineralogical Department of Harvard 
University looked promising, and the curator, Dr. 
C. Frondel, kindly agreed to have samples collected 
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from various depths by two bore-holes extending 
right to the centre. 

The extraction of helium from the Carbo drillings 
and ite purification and measurement were carried 
out by the methods described elsewhere. To faoil- 
tate handling m the maas spectrometer, each helium 
sample of 10 o.co. (N.T.P.) was diluted with about 
10-1 o.c. (N.T.P.) of argon and sealed in a glhas tube 
with a break seal. To introduce the into the 
spectrometer the seal was broken, and gas oom- 
preased into the sample reservoir to obtain a con- 
venient ion-beam Standard samples of 
helium-8/helium-4 mixture were run at the oom- 
mencement and end of each working period. ° 

The resulte of our measurements can be seen from 
the accompanying table and graph. The precision 
of the manometric helium values is about + 0:1 per 
oent, of the eter values better than 
+ 1 per cent of the helimm-3/helimm- ratio. It is 
not yet possible to give a full explanation of the details 
of the curves; but the main results are as follow. 
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Both the total quantity of helium and the per- 
centage of helium-3 change regularly with depth 
and are smallest m the interior. The highest values 
for the helium-8/helium-4 ratio are found a few 
centimetres below the present surface of the meteor- 
ite; this is most probably a consequence of the 
lower energy a-particle component of the primary 
cosmic radiation being b t to rest within a few 
centimetres of the surface’. ane of the bore holes 
also the total quantity of helium increases slightly 
over the first few centimetres and then decreases 
towards the centre; for this effect irregularities in 
the ahape of the meteorite present during the iod 
of ite ocommic irradiation may be responsible, or, 
alternatively, it may reflect the eccentric ition 
of the present mass inside the original one. We hope 


mght through the meteorite which 
Dr. Frondel haa kindly agreed to provide. We think 
it leas Likely that a diminution of the uranium or 
thorium content of the meteorite near this part of 
the surface is the cause of the helium decrease; we 
did not find any marked variation of the uranium 
eontent. (In a sample from the surface, 0:52 x 
10* + 0-02 x 10°* gm: per gm.; from the interior, 
0-56 x 10* + 0-04 x 10* gm. per gm. The material 
at our disposal was not sufficient to determine the 
thorium in the drilled samples; near the surface 
we found 0-83 x 10* + 0-42 x 10* gm. per gm. ”.) 
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It is not yet poæible to say how much of the 
heltum-4 in the Carbo meteorrte is of radiogenic 
origm, since the quantity of helimm-4 produced by 
CORIO Tays 
inown* and ds on the relative proportions of 
the primary and secondary radiations. From observa- 
tions on another meteorite, we conaluded® that there 
the helium-4 of commio ray origin could not be more 
than 3-2 times the helium-3; the limit derived for 
the Carbo meteorite is 8-5. The posmbility of de- 
termining the quantity of radiogenic helium on which 
to base an age calculation is obviously much greater 
in meteorites with a low helium-3/helium-4 ratio**. 

The fact that the helizmm-3 content, even at a 
depth of about 80 cm., is only 27 per cant amaller 
than near the surface of the Carbo meteorite con- 
firms present-day views about penetrating power and 
the action on matter of cosmic rays’. 

imental details and discussion of our work 
will be published elsewhere. 
F. A. PANIE 


P. RAASBEOK 
Londonderry Laboratory for Radiochemistry, 
University of Durham. 
K. L Mayne 
Olarendon Laboratory, . 
University of Oxford. à 
May 80. 
1 rrol, W. J., Jacobt, Bors and Paneth, F.” A., Nature, 149, 235 
(1942); see also ref, 1 


* Bauer, O. À. Page. Rer., paseo 
‘Huntley, H. E., Nedere, 161, 354 (1048). 
1 Baner, O. A, Phye. Rer., Pd, 225, 501 aoe 


s Ohackett, K. F., Golden, J., Mercer, H. 
Reasbenk, P., Geochim. ei Coren ide Cs ek 


‘Lo Coutenur, K. J. (private oommuniogiuon); see ref. 8. 

’ Singer, 8. F., ature, 170, agar 

*Pansth, F. A., Reasbeck, P., and Mayne, K. L, Geeckem. si Coemoc- 
okim. Acta, R, 300 (1962). 

* Martin, G. RE.. Geochim. st Cosmockion. Acta (in the press). 


1 Palachs, O, and Gonyer, F. A., Amer. Mineralogist, 15, 388 (1039). 
u Paneth, F. A., Badeaveur, 18, 5 (1958); seo also ref. 10. 


“Dalii, J. O Ganan: Fe Martin, G. R., Mercer, E. R., and Thomson, 
8. J., Geeckwn. of Cosmochim. daa (in the pres). 


Avidity of Terramycin and Aureomycin 
for Metallic Cations 


Ir has been shown that the antibacterial action of 
8-hydroxyquinoline is due to its ability to combine 
with ferrous, ferrin and cupric ions accidentally 
present in the medium, the complexes thus formed 
being the true toxic agents'. 

It is therefore mteresting to discover that 
terramyoin and aureomycin also have high affinities 
for metallic ions, These affinities were put on a 
quantitative basis by potentiometric titratjon at 20° 
(with potassium hydroxide) of the chemically pure 
monohydrochlorides of these substances (0-001 M) 
im the presence of various metallic galtes (0-0005 Af) 
(0:000838 M for Fet). Prelimmary experiments had 
ahown the formation, first of a 1: 1-complex, and 
later, ab the pH rose during titration, of a 2: l- 
complex, that is, one containing two molecules of 
the antibiotic to one atom of metal. Details of the 
titrations and the calculations were similar to those 
published for 8-hydroxyquinolme*. The resulta are 
given in the accompanying table, where K’ refers 
to the 1: l-complex and K, is the product of all the 
partial constante (of which a divalent ion has two 
and a trivalent ion three). 
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Before these titrations could be undertaken, the 
1onization constants of the antibiotics had to be 
determined under similar experimental conditions. 
The terramyoin was dried at 75° and 0:02 mm. ; the 
aureomycin at 110° in air. The pKs values for terre- 
mycin (0-001 Af) were 3-10 {+ 0-02); 7-26 (+ 0-08) 
and 9-11 (+ 0-03); and for aureomycin (0-006 M) 
3-30 (+ 0:02); 7-44 (+ 0-01) and 9-27 (+ 0-03), 
which are similar to the approximate values pre- 
viously reported’. The values near 8 represent the 
ionization of cations, the others of amons. Tnal 
calculations‘ showed that combination with metals 
required that the groupe near pK, 7 should be ionized 
but that those near 8 and 9 should not be ionized. 

It is seen from the table that the constants for 
terramyom and aureomycin are almost identical 

tal error. These constants, and the 
order of preference for the various metals, are much 
the same es in the common amino-acids'4 with two 
important exceptions ; (i) the position of Fett is here 
elevated above its usual position between Mnt and 
Zn**, and (ii) Fe*+ is the most strongly bound ion, 
whereas amino-acids have little or no affinity for it*-. 

It is interesting to note that the powerful anti- 
bacterial, 8-hydroxyquinoline, also combines prefer- 
entially with ferric iron; however, all the constants 
for terramycin and aureomycin are considerably lower. 
Moreover, because 8-hydroxyquinoline is mactivated 
by red blood cells, the comparison ought not to be 
preased at this early stage of the investigation. 

The and nickel complexes of these anti- 
biotics were found to be green, the ferrous and ferric 
complexes red, and the others yellow. Unlike the 
free antibiotic, the complexes caused foaming when 
their solutions were agitated. 

I thank Mr. E. P. Serjeant for technical assistance ; 
Mass G. Hobby (of Chas. Pfizer and Co., Inc.) for a 
gift of chemically pure terramycin, and Dr. 8. D. 
Mactsaac (of Tedarle Laboratories Division of 
Oyanamid Products, Ltd.) for a gift of chemically ` 


pure sureomycin. 
' ÅDRIAN ALBERT 


Department of Medical Chemistry, 
Australian National University, 
183 Euston Road, London, N.W.1. \ 
June 4. 
2 G Ni. ae ene Be ater 8. vi = 
es er 425 Aaah ani ani Gilson k ae 
Goldacre, R. Aayi , Br Dri. J hese Bap Paik. $3, a an: 


1 Albert, A., i: J., (BA, O46 (1053)]. 

* Stephens, C. R., and others, J. Amser. Chem, Soc., 74, 4976 (1052). 
1 Albert, A., Biochem. J., KO, 600 (195%). 

* Albert, A., Bioehem. J., 47, 531 (1960). 
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Isolation of Thorium B (Lead)-binding 
Substance from the Erythrocytes of 
Rabbit Blood 


Tes distribution of lead in blood fractions has 
been investigated by several workers. Recent studies 
made by using lead salts labelled with thorium B 1», 
and with radium D °, ae ee ey 
held by the erythrocytes. The t communication 
deala with the isolation of component mainly 
responsible for the uptake of thorum B by the 
e : 
The method of activating blood with thorium B 
was easentially the same aa that described by Alex- 
ander*. An oxygen stream striking the surface of 
radiothorium was led into 20 mL freshly drawn rabbit 
blood (heparin was.used as an anti-coagulant) for 
30 min. After activating, the blood was shaken 
for 80 min., since the maximum uptake of 
thorium B by the erythrocytes takes place during 
this processi”, 

The active blood was centrifuged and the plaams 
removed. The erythrocytes were washed thrice with 
an equal volume of cold 0-9 per cent sodium chloride. 
The washed were chilled. To the chilled 
mass, an equal volume of cold distilled water and 
an equal volume of cold ether were added and mixed 
well and centrifuged. The clear hemolysate was 
drawn out with a capillary. When the hemolysate 

was dialysed distilled water, it was found 
that 61 per cant of the thorium B present in it was 
in e non-diatysable form and the rest was in a 
dialysable form. To the hmmolysate at 0° O., one- 
third ita volume of absolute aloohol at — 10° C. was 
added. It was kept in the ice chest for 80 min. and 
cen: The precipitate was washed with bse 
25 per cent aloohol until the last 
colourless. ‘The precipitate was found to be Afteen 
times more active than the sams weight of hæmo- 
lysate. The p was insoluble in water, m 
mineral acids and 0-9 per cent galine, but was soluble 
in N/50 sodium hydroxide up to about 0-5 per cent. 
The biuret, Millon-Nasse, xanth 0o and nm- 
hydrin tests were positive. With Benedict’s reagent 
it gave a green T but no sugars were 
detected when. meterial was subjected to 
paper chromatography scoording to the method 


of Partridge’. It had a very weak blood B 
ificity when tested according to the method of 

y a al". 
The ipitate was dissolved in 10 ml. N/50 


sodium hydroxide and the protein was denatured by 
shaking with Sevag’s reagent. It was shaken with 
2 ml. of the t, a mixture of chloroform and 

n-butanol (10:1), for 30 min. and centrifuged. This 
operation was repeated several times until the - 
natant solution gave no reaction with anli 
The active component was precipitated by passing 
carbon dioxide for 10 min. into the protein-free super- 
natant solution. The precipitate, separated by 
centrifugation, retained all the activity present in 
the supernatant solution. The precipitate was 
insoluble in water but waa soluble in N/50 sodium 
hydroxide. It was dissolved in 10 ml. W/50 sodium 
hydroxide, and & few drops of ammonium hydroxide 
were added and then precipitated with 20 per oent 
lead acetate. The lead sali was washed four times 
with 5 ml. of distilled water each time and once 
with absolute aloohol. It was dried im vacuo over 
anh calcium chloride. The analyses of the 
lead salt, kindly performed by Dr. Simon (Heidel- 
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berg), were: O, 85-05; H, 4-88; N, 12-14; Pb, 
26-08 per cant. 30 mgm. of the lead ‘salt was sus. 
pended in 9 ml. of distilled water, acidified with 6N 
hydrochloric acid, hydrogen - sulphide was passed to 
saturation and the suspension oentrifuged. The 
supernatant solution was freed of hydrogen sulphide 
by bubbling nitrogen into it. It gave a positive 
Millon-Nasse reaction and a white precipitate with 
bromine water. It gave an orange colour with diso- 
tized p-nitroanilme* and a blue colour with phospho- 
ag ei a a reagent’. These resulte 
suggest that the non-protein component is most 
likely a phenolic compound. 
It a apr tela a above that the substance which 
or uptake of 70 cent of the 
AST thorium B present in the hemolysate 
aa of a protein and a non-protein nent. 
6 non-protein component is most bebly a 
Pe ae compound. aa 7 
taila of this investigation will be lished 
eleowhere. I wish to thank Prof. G. de Hoven for 
E R caus tle oa oF 
this investigation. 
- K. K. Reppi* 


Institute for Organic and Bi 
University of Stockholm. Deo. 20. 
* Present address: Chemistry Department I, Kerolinske Institute, 


t Hevesy, G., Adeancement of Selencs, G, 57 (1952). 
$ Alexader, R, Ark. e ERA 


* Mortensen, K. B, J. . 
Aiet ia Kellog, K. H. Goll, and Comp. Phystol., 


‘Partridge, 8. M., Bloskem. J., @, 238 (1943). 

* Bray, H. G., Henry, H., and Stacey, ML, Bioshom. J., 40, 124 (1046). 
* Theas, C. R., amd Benedict, B. R., J. Biot. Chom., @1, 67 (LIH). 

t Rakestraw, N. W. J. Biel. Chem., 58, 109 (1929). 
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Fixation of Radioactive Colchicine by 
Ehrlich Ascites Carcinoma Cells 


Ix this communication we wish to report briefly 
some results on the fixation of radioactive colchicine 
by the cells of the ascitic form of Ehrlich carcinoma, 
which is one of a number of tumours used by us in 
our work with radioactive colchicine. 

Ehrlich ascites carcinoma, known since 1982 1, and 
recently described in detail by G. Klein’, consists of 
& suspension of discrete tumour oells floating in 
ascitic fluid. This type of tumour waa found by us 
to be well suited to study the fixation of radioactive 
colchicine by individual oells, as their number oan 
easily be counted, and the use of radioactive colchiome 
affords & sensitive and accurate method of measuring 
the amount of the drug present in tumour cells. 


Table 1. WUMHER OF MOLBOULA OF RaDIOACTIVW COLCHICINE FAS 


It RELATION TO Doms 
- Dose of Total number Molecules 
Erp. | No. of oolahieine of ascites cells per cell 
animals | given (mgm.) {milions} {caiculaied) 
1 Os 46 x 10* 
g 0:5 70 x 108 
3 Os 7€ x 10°’ 
4 10 58 x 10° 
5 10 5-1 x 104 
6 10 53 x 104 
7 18 7-8% x 10° 
1 1°34 10-0 «104 
2 1-24 8-6 x 10* 
1 124 18% x 10° 
2 1-24 179 x10* 
8 124 3-4 x 10° 
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Table 2. FREQUENCY DISTRIBUTION OF RADIOACYIYA CoLOHIOOE 
PRR CELL : 


No. of molecules fixed by a moglo ocell In a 
101-150 
x 10° 


0'150 5'110 





White Swiss mice of 20-25 gm. weight bearing 
well-developed Ehrlich ascites tumours 7-10 days 
old were used. The radioactive oolchicine was 
injected in @ single dose intreperitoneally, thereby 
ensuring direct with the sacites. The dose 
administered varied from 0-2 to 1-5 mgm. per animal. 
After four hours the animale were sacrificed, the 
ascites withdrawn with a syringe, and the calls 
counted by the red-cell counting technique. The 
cella were then separated from the fluid by centrifuga- 
tion, quickly washed and ; then they 
were extracted for their colchicme content by «a 
method described previously by us*. 

Kn the activity of the injected drug, 
we are able to calculate the quantity of colchicine 
fixed by the cells by apap ipa tei with 
an internal Geiger counter. ieee pany eddie 
of cells present is known, the amount of colchicine 
fixed by a single cell is then caloulated. By using 
Avogadro’s number per gram molecular weight, we 
can our results in number of molecules of 
colchicine fixed by individual cells. 

From the examples given in Table 1, it can be 
seen that the number of molecules of radioactive 
colchicine per cell is in a large measure independent 
of the given dose and of the number of cells present 
in an ascites. From Table 2 it can be sean that the 
number of molecules per cell in the majority of cases 
(60 per cent) is 5:1-10-0 x 10. 

The variations obeerved may be attributed in 

to the experimental errors aa well aa to bio- 
ogic&l variations such as: (1) differences of absorp- 
tion of colehicome by the wells of the peritoneal 
cavity; (2) differences in speed of excretion in 
fæoes and urine; (3) differences in size of tumour 
cells present in ascites. 

The small but constant quantity of colchicine fired 
by the tumour cells is in accordance with the amount 
of colchicine needed to obtain a caryoclastic influence 
on celle, and probably gives @ more accurate picture 
than qualitative methods used heretofore, 

In a later and more extensive paper we abhall give 
the results on the fixation of aiae colchicine 
by Ehrlich ascites cells tm vitro, and also resulta 
related to localization of colchicine in cells. 


A. Back 
E. J. WALASTEK 


t of Pharmacology, 
University of Chicago. 
Feb. 17. 


* Loowenthal, M., and Jahn, B. S, Arebeforsekung, 37, 430 (1932). 


*Xiein, G., “The Production of Ascites Tumoum in Mice 
in Studies on some Pioiogia] and Chemical Oaa n wr 
Neoplastic Cele” Si agen rea 


" ee ere aoe and Uyeki, E. M., Prev. Soc. Emp. Disl. 
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An Unidentifled Growth-Factor for Yeast 
and Hyperthyroid Rats 
Wa have already reported that acetone extracts 


‘of liver contain a factor that stimulates the growth 


of Saccharomyces cerevisias}, and of rats’. Liver dried 
at 110° and finely powdered is refluxed with dry 
acetone. The acetone extract is evaporated to dry- 
news and the residue re-extracted with water. The 
-factor is thus obtained as a clear yellow solu- 
tion having @ pH of 4-5. It is heat-stable, dialysable 
and is not destroyed by acid or alkali. Part of in- 
actrve coloured nonpurities may be eliminated by 
passing the extract through a column of activated 
aluminas or animal charcoal. The filtrate is still active 
and does not give the biuret or nmhydrin reaction. 

The effect of the factor on the growth of 
Saccharomyces cerevisie was studied using the 
folowing basal medium: 0-7 gm. magnesium 
sulphate ; 1 0 gm. potaasium dihydrogen phosphate ; 
0-4 gm. calcium chloride ; 0-5 gm. sodium chloride ; 

asparagin ; 
0-5 a.c. ferric chloride (1 per cent solution) ; 30 0 gm. 
gluoose; 0-5 mgm. thiamine; 2-5 mgm. nicotin- 
amide; 0 2 mgm. pyridoxm; 0-2 mgm. calcium 
pantothensie; 5-0 mgm. inositol; 0-01 mgm. 
biotm; water to 1 litre. 

In experments with an industrial 
14/30), we found that 15 yem./o.c. of the factor doubled 
the growth after 24 hr. at The besal medium 
containing growth-factor was sterilized by steaming 
for 20 min. The inoculum was prepared by gro 
the yeast in the basal medium for 24 hr. at 30° an 
diluting to a concentration of 0-02 mgm. of yeast per 
a.d. -0-5 0.0. of this suspension was used for each test. 

Male albino rats, just weaned, were kept on the 
diet advised by Gydrgyi® for the assay of vitamin Bs- 
This diet contains soya flour, sugar, vegetable oil, 
salt mixture and 0-25 per cant thyroid powder ; 
also & mixture of vitamins comprising thiamine, 
pyridoxin, nicotinamide, inositol, p-aminobenzoic 
aoid and folic acid. After twenty days of depletion, 
the rata were divided into three groups of ten animals 
each. The firat group served ag controls. The rate 
of the second group received total aqueous extract 
of liver in a quantity corresponding to 2 gm. of freah 
liver a‘day per rat. The animals of the third group 
received 3-5 mgm. of the growth-factor a day per rat. 
The socompanying graph gives the average of the 
resulta obtained in three different experiments. 

The dose of 3-5 mgm. of growth-factor had an 
effect only slightly inferior to that of 2 gm. of liver. 
The effect can scarcely be due to vitamin B,,, which 
is insoluble in dry acetone. Moreover, vitamin By, 
is destroyed by alkalme hydrolysis whereas the 
activity of our factor remains practically unchanged 
after prolonged boiling at pH 10; and our factor 
still caused a good growth response in hyperthyroid 
rate iving & vitamin B, supplement (40 ugm. 
per kgm. of diet). 

That liver contains growth-factors in addition to 
those specifically identifled has been known for some 
years. Recently, Yudkin‘ found that the growth of 
apparently normal children of two of age was 
significantly improved when dried liver was added 
to & supposedly complete diet. Since our - 
factor is dialypable, it is unlikely to be identical 
with the factor reported by Dietrich, Monson and 
Elvehjem*. Since it gives no ninhydrin reaction, it 
is unlikely to be related to strepogenin. Since it does 
not grve a nitroprusside reaction after treatment with 


(strain 


LIVER 2g. per rat per day y 
LIVER FACTOR 35mg per 


ee ee ee 


CONTROL GROUP 


— a 


Mean weight Increases 





cyanide, it is improbable that it is related to thioctic 
acid’, However, more results must be accumulated 
before this factor can be correlated with or dis- 
inguished from thoge already reported in the hiere- 
ture, and also to determme whether it is really a 
rat-growth-factor or an anti-thyroid factor, 


E. TRIA 
O. BARNABHI 
Tnstitute of General Physiology, 
University, Ferrara. Feb. 28. 


ı! Tria, B., and O., Boll, Soo, It. Biol Sper, #7, 133 (1961); 
Annali Uniwersita’ errara, sea. VI, 1 (7082). 
* Tre, H., and Barnabel, O., Boll, Sos. It. Biol. Sper. (in the prem), 
* Gyorgy, P., “Vitamin Methods’, 8, 239 (Academio Press, New 
York, 1982). 
t Yudkin, J., PE i, 1388 (196%). 
4 Dietrich, L Monson, W. J., and Hirehjem, O. A., Arok, Drookem- 


irra i SA, Seaia 
4 Brookrnan, A. Patterson, H. 
asda 4) Sy aa . Ohem. Soe. a ee 


J. Y., Maechi, M., and Da 
(1052). 


Tryptophane Metabolites in Human Urine 


I HAVE already reported! that some human urme 
specimens made strongly alkaline yield distillates 
presenting spectrosooplo a ee properties 
of o-aminoacetophenone. was interpreted as 
indicating the presence of kynurenine in human 
urme, since (1) o-aminoacetophenone is not present 
in untreated urine, and (2) no substance other than 
kynurenine was known to behave- in the way 
described under the condition of experiment. Tabone’s 
interpretation’; that the source of o-aminoaceto- 
phenone in human urine is tryptophane, was based 
on rather different and qualitative experiments. 

Although this was made unlikely by quantitative 
considerations not described in the previous paper, 
the possibility was mvestigated further. Tryptophane 
does give o-aminoscetophenocne, but m such amall yields 
(about 0-1 per cent) that it could only be a mimor 
source of inaccuracy. When added to urine, it gives 
even poorer yields, so that quantities between 1-10 
gm. would have to be eliminated per day to account 
for the observed amounts of o-aminoace one. 
On the other hand, it oan be readily demonstrated 


that the urinary substance et N a admin- 
istration of 1-5 gm. it dee goon Pal the © more 
o-aminoacetophenons than woul the trypto- 


NATURE 


- influence of dist. 


nue L 1953 VoL 172 


phang EE cunee: The RE PRETA should ETA 
be regarded as a metabolite of tryptophane. In several 
specimens yielding o-amincacetophenone equivalent 
to about 0-5 gm. tryptophane, only up to 10 mgm. 
100 ml. was de by the method of Kraus. 
unter-current distribution curves indicate the 
presence of only one substance giving o-aminoaceto- 
phenone, and that substance has been found to show 
certain properties in oommon with kynurenine: 
(1) decomposition by alkali to o-ammoacetophenone ; 
(2) the same distribution-coeffisient in the solvent 
system (methanol-butanol-water) ; (3) paper ohrom- 
atograma of partly purifled urine preparations (using 
butanol-methanol—benzene—water) give & spot of 
the same colour and position as kynurenine, when 
developed either with amhydrin or Ehrlich’s reagent. 

It is concluded that kynurenine is, without special 
dieting, present in human urine as the only important 
source of o-ammoscetophenone. The hoto- 
metric determination of the latter could then be used 
for estimating urinary kynurenine, provided analytic- 

satisfactory conditions oan be found. The pro- 
ure originally described was improved with that 
purpose, to give almost quantitative (95 per cent) 
and constant recovery . The technique, which 
will be described in detail elsewhere, aliminates the 
interference of another substance and makes poesible 
its simultaneous quantitative determination. This 
second oompound is formed by the action of alkali 
from an aaidic precursor which appears in urine 
especially after administration of tryptophane. 
Spectroscopic evidence indicates that it is a sub- 
stituted aniline, but it will be referred to here as 
o B. The concentration of both substances 
in normal persons and mental patients was very 
small (of the order of 0-2 mgm./100 ml. urine). 
Usually either kynurenme or substance B is ex- 
areted, and seldom both in comparable amounts, 
When animal protein is eliminated from the diet, 
exoretion of kynurenine gradually decreases, often 
to be replaced by excretion of substance B. Of the 
vitaming administered, nicotinamide appeared to 
increase excretions of subetance B without affecting 
that of kynurenine. 

The study of the pathological mgnifloance of 
tryptophane metabolism is camplicated by the 
However, & tendency to unusually 
high exoretion of kynurenme was observed m 4 
number of patienta with conditions associated with 
cachexia, such as cancer, igh excretion of sub- 
stance B was found occasi in these patients, 
but much more commonly in conditions associated 
with muscle inactivity. 

The present study ia being extended to the isolation, 
in sufficient ities, and purification for classical 
anatysis, of the urinary metabolites and their distilla- 
tion products. The influence of diet is to be further 
investigated and results accumulated for correlating 
the analytical results with other laboratory findings 
and er ok ea: Se or progress of the disease. 

bted to the National Cancer Institute of 
ap ae gp nana ictal rg ENO 


Investigations. 


Division of Laboratories, 
Dept. of Health and. Welfare, 
Charlottetown, Prince Edward Island. Feb. 20. 


1 Raček, WL, O.R. Soo. Biol, 141, 1074 (1947). 
*Tabone, J., Bull, Soo. Chim. Biol., 81, 701 (19). 
* Hawk, P., B ana Bergheim, O., ‘“Practloal Physiological Ghemistry’’. 
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o Substances in Bone-Marrow’Extract o 
accelerating Coagulation of the Blood 


THOUGH previously it:has been known that bone 
marrow contains a hormone-like substance which has 
an accelerating action upon the blood coagulation, 
its ahemioal nature has remained unolarified. We 
have now investigated this problem. Bone marrow 
from long tubular bones of domestic fowls, after 
removal of lipids with aleohol, acetone and ether, 
was extracted with physiological saline and then the 
extract was deproteinized with sulphosalioylio acid. 
After removal of excess palphosalicyiia add with 
ealcium carbonate, the filtrate was concentrated to 
a smali volume. This filtrate showed a remarkable 
accelerating action on the blood coagulation. 
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distinctly accelerated blood coagulation, while the 
ining seven fractions showed no activity. 
Fraction B, which gave no sugar reaction, a 
to be hypoxanthine (see table), because it wed. 
the same Rp value as that of hypoxanthine in water- 
saturated n-butanol and in the two-phase solvent 


system of 5 oent a a at cle osphate 
and Sevan yialoonol (2:1), ita ae 
absorption spectra in acid and alkaline solutions were 
identical with that of hypoxanthine. Fraction A 
separated into spot A, with Ry value 0-60, and 
spot A,, with Rp value 0-69, on developing with the 
two-phase solvent system of Carter"; these Ry 
values are identical with those of inoame and guano- 
sine i . Both fractions A, and A, gave 
the orcinol h hloric acid reaction® and yielded 





A were then made to the active 
fraction by several methods (absorption, fractionating 
precipitation with chemicals, etc.) and finally by paper 
chromatography. The active concentrate was 
chromaiographed on No. 50 Téy5 filter-paper strip 


observed under ultra-violet lignt (2537 A.). As ahown 
in the Ing diagram, three A, B 


spectively, and another spot with Ry 0-86 showing 
@ light purple fluorescence, were detected. Moreover, 
six spots with Ry values of 0:01, 0-08, 0:10, 0-18, 
0:29 and 0:33 were detected with ninhydrin, in- 
dicating the presence of several amino-acids, 

All bands were cut out y in nine 
strips and, after elution with water, each eluate waa 
used in animal experiments for investigating its 
_ physiological action. The eluates from A and B bands 


2 an 
x40 an Er 





guanine and hypoxanthine respectively on hydrolysing 
with diluted sulphurio acid. 

In ologioal testa using a modifled method of 
Sahli-Ponio with rabbits as test animals, authentic 


samples of ah Spr pe and guanosine distinatly 
accelerate the blood coagulation in doses of 200 y 
for a rabbit weighing 23-0 ~ 2-5 kgm. The activity 
of inosine seams a little weaker than that of 


hypoxanthine or guanosine. 
Karasnrt Maximo 
Howe Ris-cHING 
Department of Biological Chemistry, 
Kumamoto University Medioal College, 
Japan. Feb. 26. 


1 Balto, An J. Omaka Med. Soc., Japan, 81, 3613 (1082). 
* Carter, O. H., J. Amer. Chom. Soc., TA, 1466 (1080). 
*Woefbanm, W., #. physiol. Chem., 988, 117 (1039). 


Sub-DIplold Chromosome Variation In 
Man and other Mammals 


Tua existence of sub-drploid chromosome numbers 
in the somatic tissues of mammals has for long been 
a matter of controversy. This had centred around 
several earlier reporta of the normal occurrence of 
many somatic cells with leas than the diploid number 
A Dr oa. The oon has again been 
recently revived by reports? that human uterine ` 
endometrium normally contains cella with varying 
numbera, ranging from 4 to 104, of chromosomes. 
The highest frequency of these numbers is sup- 

to lie in cells with 20-25 chromosomes, with a 
much lower peak in cella with 45-50 chromosomes. 
It is also suggested that this type of chromosome 
variation may be a distinct characteristic of warm- 
blooded animals. 

The existence of cella with more than the diploid 
number of chromosomes would not be a unique 
occurrence, aa different degrees of polyploidy can be 
present in various tissued. It has also been shown 
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that genetic abnormalities of mitosis can produce 
some sub-diploid variation’. But the normal existence 
of such a large E of sub-diploid and particu- 
larly of sub-haploid cells within the same tissue would 
be a fact of special interest. 

In order to check on this reported chromosome 
variation, I have examined the chromosome numbers 
in ocells of the human uterine endometrium, As further 
controls, the normal uterine endometrium of Rattus 
norvegious (laboratory albino rat) with 2n = 42, and 
of Microtus agrestis (short-tailed bank vole) with 
2n = 50, have also been examined. The rodent 
Miorctus agrestts is especially favourable for somatic 
chromosome studies since the two sex chromosomes 
are considerably larger than any of the 48 suto- 
somes and they can be readily identifled during the 
stages of mitosis’. 

In both the present and Timonen’s observations, 
the cytological study was based on the use of Feulgen 
squashes. This technique can give satisfactory resulta 
for mammalian chromosomes‘. But in making such 
hl sagetou a od aioli ex eanaega dt 

e not been damaged by the ing. In the 
scoring of chromosome numbers, I have therefore 
taken particular care that no damaged cells were 
included. All chromosome counts have been made 
with an accuracy of about 5 per cent of the chromo- 
somes or even better. Fifty cells were scored in each 
of the three species, and these have shown no varis- 
tions from the normal diploid chromosome numbers. 
In addition, it waa clear from the appearance of 
‘many dividing cells which could not be so accurately 
counted that there is no extensive sub-diploid variation. 

Some reductions in chromosomes number as & result 
of such mochaniams as lagging, non-disjunotion, 
or an occasional multipolar spindle, may normally 
occur in some somatic cells. Multiples of the diploid 
number may also oocur. But there is no indisputable 
evidence of extensive sub-diploid variation as the 
usual constituent of normal somatic tissues. 

Leo Sacus 
_ Department of Experimental Biology, 
Weismann Institute of Science, 
_Rehovoth, Israel. 

8., “tate OM Sond , P buppe mi 1 

Timonen, 8. Heredtias (1961). 
t Sachs Leo, Herediiy, 6, 157 (1952). 


* Bachs, Leo, Heredity, [7, 227 (1983)]. 2 
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An Irreversible Choline-esterase 
Inhibitor in White Clover 


Dr the course of a study of the decomposition 
products of radioactive octamethylpyrophosphor- 
amide in white clover (Trifolsum repens, strain 8100) 
it was found incidentally that extracte from clover, 
whether previously treated with this compound or 
not, inhibited choline-esterase in vitro. 

Clover samples were macerated with water, the 
macerate extracted with chloroform (equal volume) 
and the chloroform extract evaporated nearly to 
dryness under vacuum. Water was then introduced, 
the remainder of the chloroform distilled off, and the 
aqueous solution filtered free of the chlorophyll pre- 
cipitated. The anticholme-esterase activities of the 
aqueous products from untreated clover were found 
by Michel's method’, using freeze-dried plasma. The 
aquecus products from treated clover were evaporated 
under vacuum in the presence of trichloroethylene, 


-i 
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thus obtaining ahlorophyll-free solutions „in this 
solvent of the chloroform extractables without sub- 
jecting them to a temperature ‘above 20% C.“or to 


cant chloroform : 70 per oent trichloroethylene (v/v) 
moving phase, The eluent fractions were teated for 
anticholine-esterase activity as before. 


The total anticholine-esterase activity is expressed 


as the volume of solution m 
from 1 kgm. of clover inducing 50 per dent inhibition 


in a Berum solution after incubation for 80 mm. at ` 


256° O. In these unita, four untreated samples gave 
values of 8,640, 4,550, 640 and 82*; two treated 
samples, 2,140 and 10,620; and vohmmnes of solvents 
equivalent to those used in the extractions, 20-30. 
There are considerable variations. Most are prob- 
ably to be accounted for by absorption on the 
chlorophyll ipi when the chloroform is 
removed. It was discovered that, unleas special 
precautions are taken, up to 80 per cent of a low 
concentration. of octamethy! hosphoramide may 
be absorbed by the chlorophyll in this way, and that 
the amount absorbed is very variable. Probably the 
inhibitor is aimilarly abporbed. The starred value is, 
however, very much lower than the rest. The sample 
of clover for which this value was obtamed came from 
another field of 8100 clover in a very different state 
of growth, and yielded lhttle or nó inhibitor. 

One active sample was tested by Mr. K. P. Fellowes 
for m vitro activity against human and rat red ocell 
choline-esterase, and for reversibility towards rat 
cells by the method, slightly modified, of Aldridge’. 
It was about equally active inst human and rat 
red cells as against human plasma, and showed no 

i of reversibility after washings equivalent to 
6-4 X 10° dilution. 

The inhibitor from the treated les was eluted 
from the column before the octamethyipyrophosphor- 
amide or any other phosphorus-32-contsaining d 
eee It therefore separates more readily than 

eae compounds from water into the organic solvents 
used. Ita anticholine-esterase activity was only 
reduced to a third by the action of N sodiam hydrox- 
ide for 80 min. at 15° C., and was not observably 
affected by storage in water for one week. 


If this compound oan be absorbed by animals eating - 


large quantities of clover, it might be expected that 
they would show some illeffecta. Bloat in sheep and. 
cattle is attributed to cyan ia compounds pro- 
duced by several varieties of clover. It is certain 
that the substance we have discovered does not 
inhibit choline-esterase by producing cyanide, as 
M/100 potassium cyanide only induces 20 cent 

ition in plasma choline-esterase er our 

I tal conditions ; but this does not rule out 
the possibility that the choline-esterase inhibitor is 
identical with one of the cyanogenstio compounds. 
Thus clover may in some cases produce signs of anti- 


choline-esterase poisoning as well as cyanide poison- . 


ing. We think, therefore, that these observations 
may have some relevance to bloat. 
D. F. Haara 
P. O. PABK 
Pest Control, Ltd., - 
Harston, Cambridge. Maroh 9. 
1Wiohel, H. O., J. Lab. Clin. Med., H, 1504 (1019). 
1 Aldridge, W. M , Bleahom. J., 46, 451 (1080) 
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Free Xylose in Fruits z 

ÀN investigation- of the carbohydrates present in 
the Victoria plum has revealed the oe of amall 
amounts (0. 0-1 per cant fresh weight) of free xylose in 
the juice of ripe and immature fruits. The origin of 
this sugar 
hydrolysis of a xyloside, but we consider this unlikely. 

The xylose was isolated by maceration of the 
plum mesocarp, followed by diabyris against distilled 
water. The dialysate, containing the free sugars, was 
evaporated to a syrup tn vacuo, and the xylose isolated 
by partition- chromatography using a cellulose 
column}. | 

The xylose was characterized by paper chromato- 
graphy (Whatman No. 1 paper was employed) using 
as solvents ethyl acetate — acetic acid— water (9:2: 2), 
n-butanol — pyridine — water (10: 8:3), and phenol- 
water (phenol saturated with water). The ahromato- 
grams were developed by spraying with 4 per cent 
anisidine hydrochloride in n-butanol’. 

Further proof of identity was obtained by the 
preparation of s dimethyl acetal dibenszylidene 
derivative. 

Sufficient material was not available far sgn 
optical measurements, though a 

a small Pjan 


ination showed. that it exhib: 
rotation. 

Evidence has also been obtained of the existence 
of free xylose in other varieties of mature plum, 
damson and quince, and Dr. A. E. Flood and his 
colleagues have detected it chromatographically in 
young apple and pear shoots, and in the leaves of 
potato’, 

It 18 hoped to continue the mvestigation when 
further supplies of fruit are available. We are 
indebted to Dr. J. K. N. Jones for his advice and 
interest during this work. 

J. GQ. Hay 
J. B. PRmHAM 
Department of Biological Chemistry, 
University, Bristol 8. March 26. 


1A cect Ca K. N., and Wadman, W. H., J. Chem. Soo. 
Iongh, Te, Jonan, J K. N., and Wadman, W. H., J. Chom. Soc., 


(1980) 
2 Flood, A. B. (private communication). 


Amtno-Acids in Phloem Sap and their 
Excretion by Aphids 


Somu results of the application of paper chromato- 
graphy to the detection and estimation of amino-acids 
and sugars in the honey-dew excreted by aphids and 
cocoids have been published recently by Gray’, 
Maltais and Auclair®, and others. What has remained 
obecure is the relation between the composition of 
the honey-dew and that of the plant sap on which 
these insects are fi 

The determination of the composition of phloem 

which is the normal food of aphids, was under- 
a 1950. The phloem sap of two- to four-year- 
old stems of Saliw spp. was collected as it exuded 
through the severed mouthparta of the aphid, 
Tuberolachnus salignus (Gmelin), by the method out- 
imed by Kennedy and Mittler’. Its chamioal oam- 
position was compared with that of the honey-dew 
excreted by aphids feeding on the same stems at the 
game time. en equal volumes of freshly collected 
phloem sap and honey-dew were run side by side on 
chromatograms, it was found that each of the 
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amino-acids which could be detected in the honey-dew 
was present in the phloem sap. All the amino-acids 
were In & concentration in the phloem sap 
than in the honey-dew. The chromatograms did not 
suggest that there was any differential absorption 
by the aphid of amino-acids from the sap. Aoid 
hydrolysis of samples of sap and honey-dew did not 
result in any increase in number or quantities 
of the amino-acids, other than aspartic and glutamic 
acids, at the expense of their amides. Quantitative 
determinations of the total nitrogen in the sap and 
honey-dew also showed that, over a considerable 
igh concentrations, the amounts of total nitrogen. 

sap were always in exceas of those present in 
the honey-dew. 

These resulte that the nitrogenous matter 
ingested by an aphid is in the form of free amino- 
acids and amides, which are usually in excess of the 
aphid’s requirements. The free ammo-aaids detested 
m the honey-dew seam to oome directly from the 
ingested sap, and are not to be regarded as producta 
of protem breakdown or of the fixation of atmospheric 

nitrogen supposedly through the agenoy of the aphid’s 
Sanat 

It was further found that the number and the 
amount of amimo-acids in the honey-dew depend on 
the extent to which these amino-acids are present in 
the phloem sap of the plant. The amino-acid com- 
position of the phloem sap depends in turn on the 


developmental stage of the plant. As shown by 
Kennedy and Booth’, certain leaf-feeding aphids 
colonize growing and ing leaves in preference 


to leaves in an intermediate, functioning con- 
dition. The greatest variety and abundance of amino- 
acids in the phloem aap of the willow stems were 
found during the growth and senescence of their 
foliage. The following amino-acids and amides could 
then be demonstrated readily both in phloem 
and in honey-dew: aspartic acid, glutamio an 
serine, threonine, alanine, valine, leucine and/or 
tsoleucine, phenyl alanine, asparagine, glutamine and, 
P A acid. During the period 
after growth had ceased and before leaf senescence 
set in, however, all that could be detected were smal! 
amounts of aspartic acid, glutamic acid and their 


amides. 
T. E. MITTLER 
Agricultural Research Council 
Unit of Insect Physiology, 

Zoologioal Laboratory, 

Cambridge. Feb. 24. 
1 Gray, R. A., Selenos, 118, 120 (10852). 
1 Aaltais, J. B., and Auclair, J. L., Canadian J. Fool, 30, 101 (1952). 
* Kennedy, J. 8., and Mitter, T. H, Waters, (171, 528 (1953) ]. 
i Toth, Te Sh e aoia Fhration of Atmospherio Nitrogen’ 


* Kennedy, J. 8 , and Booth, 0. O., Am. App. Biol, $8, 25 (1061). 


Feeding Mechanism of the Cichlid Fish, 
Tilapla esculenta Graham 


Tum food of Tapia esculenta consists mainly 
of phytoplankton, although zooplankton and insect 
larves' have occasionally been recorded. Diatoms are 
the most important food elements of the phyto- 
plankton, particularly the filamentous Melosira. In 
the evidence for he ‘Law of the Distribution of the 
Ngege’, Graham! concluded that the simple gill-rakers 
of T. esoulenta were not adapted for straining phyto- 
plankton and that consequently the species obtained 
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its food from the living layer of diatoms in the bottom 
ite. Recent work* on the feeding habits of this 
have shown that a considerable proportion of 
the diatoms taken must be considered as truly 
planktonic, and that the fish strains them fram the 
water, The outer series of gill-rakers on the first 
branchial arch are relatively coarse (see lie in 
Graham‘); but those of the inner series on this arch 
and both series on the three succeeding arches are 
finer, ialty on the immer aspect of the fourth 
aroh. interdigitation of the gill-rakers forms a 
sieve between the arches which could retain coarse 
particles of food, for example, copepods, but not the 
individual organisms of the ast Wed arty commonty 
recorded from the stomach. Some other method of 
food collecting must therefore be operative. A study 
of the histol and anatomy of the and 
- buccal aes Wis enacted a method whereby such 
Ane ised Ga: Io related aul seta vod. 
The dorsal epithelium of the bucoo-p 
sasay ini thrown into a duba of low folds us 
a tee Mucus cells ocour in all 
areas of the oral an but are 
most concentrated ong the posterior 
mid-dorsal surface of the mout mouth and pharynx and 
on the gill-arches 
Both the upper and lower pharyngeal bones are 
situated in the posterior part of the pharynx imme- 
diately anterior to the opening of the msaophagnua, 
the passage between them slop si Upeaa a nP 
angle from the floor of the pharynx to the 


The lower bone is a b plate with the 
apex directed anteriorly ; i above it, and 

ing the greater part of ita dentigerous surface, 
lie the paired upper , which are se 


a narrow ridge of secretory 
i All three bones are beset atd 
numerous and flne teeth. The majority of the 
on the lower pharyngeal are without distinat cusps 
and have the distal part strongly recurved (see 
diagram). Only in the most posterior rows are they 
distinctly quspidate and erect. However, most of 
aril al Seu be eee ne neat cuspidate, 
a amall posterior cusp and a larger, posteriorly 
oe CIE RE E together they form 
a hook-like tip directed towards the oxophagus (see 
diagram), Seta of small muscles move the upper 
pharyngeals antero-posteriorly and, to a lesser extent, 
laterally. Observations on the living flah show that 
this movement can be. synchronous with, or inde- 
pendent of, the-normal respiratory movementa. The 


"a 


Ceophag ws 
Upper 
Pharynx 
‘Lower 
pharyngeal 
Diagrammattio representation of the p bones snd teeth of 
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position of the lower p can be altered so 
that the 

appears suspended 

PR tala po) an cide aghian Gmmncarblaa L where 

it with the copious mucus secre- 

tion. Within the buccal cavity, turbulence, due to 

the intermittent nature of the inhalant-currtnt, would 


escaping with the outgomg current by~the gill-rakers. 
It is considered that the gill-raker sieve is suff- 
cently fine to prevent the free paasage of these 
aggregates. Collection and concentration of the food 
apparently takes place in the posterior part of the 
pharynx, where the aggregates become entangled in 
the anterior teeth of the lower pharyngeal bone. When 
the upper pharyngeal bones are moved backwards, 
the hooked crowns of their teeth pass between the 
teeth of the lower bone and rake the mucus and 
entangled phytoplankton towards the œeophagus. 
Since the food is drawn through the lower teeth, 
cacy else alae a 
ments. This lains the almost uniform 
the Melosira oe cee ae 
stomach of any one individual?, 

Even if the flah do feed on the bottom deposi 
snares ovidanoo ta they may oommaionalty do 
so—the mechanism desaribed 


of Tilapia esoulonta may function merely for the 
ie gil teal T E fe a gaa a 

the duodenum. Histological examination of the 
Ose ee ee 
gastric glands similar to those found in other fish, 
and it seems likely that the initial stages of digestion 
occur in the stomach. 


P. H. Gaaeewoop 
East African Fisheries Research Organization, 


Jinja. 
Maroh 58. 
t Fish, G. Hi Eik 187, 900 Hote 
* Graham, A., “A Report an the Pushing Survey of lake V 


1927-22"’ Eia Agents for the Colonies, Tondon, eho). 
' Fih, G. R. (unpublished resulta). 


‘Graham, M., Ana, Mag. Nat. Hist., (10), R, 209 (1028). 


Isolation of Intertidal Animals by 
Sea Barriers 


In recent surveys of the Irish coast, we have 
established that several intertidal animals common 
in south-west Britain are not present in Ireland. 
The most notable absences are those of the barnacle, 
Balanus verforatus Bruguière, and the limpet, 
Patella intermedia Jeffreys (= P. depressa Pennant), 
both of which are found on the south coast of England 
weet of the Isle of Wight, and off Bouth Wales. 
Balanus perforatus extends only to the southern 
shores of Cardigan Bay!, but Patella intermedia is 
found at least as far north as Holyhead; yet both 
are altogether absent from Ireland. Neither of these 
species has been suspected hitherto of being a recent 
immigrant to the British Isles; but of two other 
epocioe which wo failed to.obeorve in Ireland, namely, 


barnacle, Himénisis’ modestus Darwin, and the 
bryozoan, Bugula neritena (L.), the former is known to 
be, and the latter thought to be, a ship-borne 
* . br, 
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It seems moet improbable that any of these species 
could be excluded from Ireland on account of clmmatic 
or hydrographic factors. While all are relatively 
warm-water forms, they extand to of the British 
coast (Bt. George’s Channel, and, in the case of 
Etmimus, the North Sea) which are subjected to 
colder winter sea and air temperatures than prevail 
over much of the south and west Irish coastline. 
The milder character of the Irish coast 1s indeed well 
illustrated by the distribution of certain intertidal 
animals which are not present on the colder parts 
of the British coast, and which, to some extent, 
may be regarded aa indicators of climatio conditions. 
In order of apparent moreasing tolerance of lower 
temperature or wider pia of annual temperature 
these are: the sea in, Paracentroius lividus 
(Lamarck), the top shells, Ostlinus isneatus (da Costa), 
and Gtbbula tcalts (da Costa), and the bernacle, 
Ohthamaius stellatus (Poli). Paracentrotus lividus, 
oe abundant throughout western Ireland, is 

j y absent from south-west England, and of the 
other species, none is found in greater abundance m 
south-west England than in south and west Ireland. 

It is tempting to suggest that Balanus perforatus 
and Patella intermedia may be resentatives of a 
fauna which mugrated north in post-glacial 
times, extending its distribution to Britam while the 
coastline was continuous with that of , but 
failing to colonize Ireland before the land bridge was 
severed. ‘There can be little doubt that existing 
defimencies in the Irish land fauna and flora result 
from the existence of the sea barrier*. It is pomuble, 
however, that these species have been introduced to 
Britain within historical times, Balanus perforatus in 

icular being sometimes found on ships’ bottoms. 
t is also posaible that Patella intermedia is a recently 
evolved form‘. Whatever lanation is adopted, 
it is difficult to escape the conclusion that even fairly 
narrow seas offer a barrier to predominantly inter- 
tidal animals. 

The recent immigrant, Elminius modestus, affords a 
most valuable example of this effect in operation at the 
present time. Although now abundant on the eastern 
aide of the Irish Sea, it has not yet appeared in Ireland, 
nor seriously invaded the Isle of Man, which at its 
nearest point, Ramsey, ia only thirty-one miles from 
the nearest recorded locality for Himinius on the 

iah coast. (To date, only two i have 
been found in the Isle of Man, both of them at 
Ramsey.) Yet in a coastwise direction the speaies 
has spread southward from Morecambe at a rate of 
approximately 20-25 miles a year, and now extends 
from Cumberland to Anglesey. 

A greater spread along the coast is to be expected, 
because the tidal streams and the residual currents 
are obviously stronger parallel to the shore than at 
right-angles to it. Moreover, the establishment of a 
new community of sessile, or nearly seamle, creatures, 
which are either cross-fertilizing or have the sexes 
separate, requires the attainment of è minimum 
population density before the community can main- 
tain itself. This ia especially true of barnaclea, which, 
though hermaphrodite, appear generally to be in- 
capable of self-fertilization®. In “contrast, certain 
molluses, such as the oyster and the alipper-limpet, 
while normally protandrous ee seam to 
be occasionally capable’ of self-fertilization®. 
threshold density of population for self-maintenance 
can be reached without difficulty on subetrata 
adjacent to an established community ; but at greater 
distances the larvæ become progressively more thinly 
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dispersed. A critical distance must exist, related to 
the current system and the duration of the free- 
swimming stages, beyond which the rate of settle- 
ment of the larve is normally insufficient to reach 


- the minimal population density within the life-time 


of an individual. The chance of colonization by a 
purely intertidal organiam across & sea barrier wider 
than this becomes vanishingly small. From obeerva- 
tions on the spread of Elminius modestus, which has a 
free-swimming life of about three to four weeks, and 
matures in the same season, it would appear that the 
critical distance along the North Wales coast would 
be at most 80-40 miles; this value is exceptionally 
interesting in comparison with calculations, based on 
salinity ocorrelstion coefficienta’, which indicate that 
the residual current in this area has a velocity of 
approximately 0-9 mile a day. However, this 
icular species can be transported in large numbers 
shipping or on floating objects, so it is capable of 
ing new arees far outside this critical range’, 
It is conaluded that comparatively narrow sea 
barriers must be of importance in the distribution and 
evolution of predominantly intertidal animals and 
planta, the biogeography of which would appear to 
have much in common with that of terrestrial rather 
than that of entirely marine organisms. 
We wish to thank the Royal Society for & grant in 
aid of the investigations, and Dr, J. A. Kitching, who 
has confirmed some of our absenoe records from his 


own exhaustive studies in the Lough Ine area. 
D. J. CRISP 
Marine Biology Station, 
University College of North Wales, 
Bangor. 
A. J. SouTHWwaRD 
Marine Biological Station, 
Port Erin, 
Islo of Man. 
March 16. 


1 Korri, R., and Orisp, D. J., Pros. Zoo. Soo. Lond. (In the prem). 

: menpa, A.B, “Plymouth Marine Fauna’, 780 (Mar. Biol. Assoc. 
U.K., 1931). 

s Praeger, BR. De “Natural History of Ireland’’, 44 (Collins, 1950). 

i Wiecher-Pwitte, B., Proe, Taan, Sos., 180, 268 (1938), J. de Oon- 
ekyhal., 88, 45 (10418). 

+ Orisep, D. J., Nainre, 106, 311 (1050). 

caer H. Pros, Mal, Soo, E8, 182 (1050); Nature, 109, 279 

T ay O., Aon, Not. Roy. Aatro. Soc., Geophys. Supp., B, 374 


® Bishop, MN. W. H., Amare, 180, 501 (1947). 


Ozonium Wilt of Guar and Cucurbit 
Plants in Bihar 


Guar plants (Cyamopsis psoralotdes) sre widely 
cultivated in Bihar as fodder, and the green pods 
are also used as vegetables. A serious wilt of guar 
was noticed in restricted areas during September 1952 
at several places, and as much as 20-25 per cent of 
the plants contracted the disease. The infected plants 
first showed yellowing of the leaves, loas of turgidity 
and finally wilted away. Examination of the collar 
portion of the plants showed thick strands of hyphse 
enveloping and girdling the shoots and developing 
numerous chocolate-brown sclerotia 1-1:5 mm. in 
diameter. The hyphe were compacted into definite 
strands of rhisomorphs unlike those of a similar 
fungus Sclerohum aii Baco. The fungus causing 
wilting of guar is identical with Oxzonium taxanum 
Neal and West. var. parasiticum Thirumalachar’. 

Wilting of shoots of Cucurbita maxima incited by 
the same fungus was noticed in several places. On 
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the plants the vines were parasitized and killed by 
the fungus, which was apparently developing from 
the soil surface and wall-devel 
rhizomorphs. The portions of the shoots ext 
upwards from the place of infection wilted away and 
caused considerable loasea to the growers. Portions 
of fruits in contact with the soil often rotted due to 
infection by the fungus. The strands of rhizomorphs 
crept up the fruit surface and after penetrating the 
tissue incited a wet rot. Smoe the solerotia have 
been found to be viable for long periods in the soil, 
the possibility of the fungus building up in proportion 
and causing immense losses in these economic crope 
is great. Control measures are being investigated. 
J. N. Misppa 
‘Division of Plant Pathology and Mycology, 
Bihar Agricultural Research Institute, 
Sabour, Bhagalpur. 


1 Thirumalachar, A J., Ower. Sei., 90, 244 (1081). 


A Method for ni gl the Optimum 
- Slze-Limit for a Fishery 


In an exploited fishery, one of the main functions 
which & properly selected size-lmit can have is to 
ensure that-the weight of the yield is the maximum 
possible, with minimum losses dus to unrealized 
growth or natural deaths. Where all fish reaching 
the limit are caught, determination of the correct 
value for the lmrt to achieve this is theoretic- 
ally simple, although in practice the basio data 

growth- and mortahty-rates, on whiah the 
determinetion is based, may not be easy to obtain. 
Such cropping oondrtiona are found only in fish- 
farming. Normally, m fish stooks subjected to either 
` angling or commercial fishing, only a small propor- 
tion of the fish reaching the size pass into 
the catoh. eee 
value of the limit. Ricker! has pointed out the 
tize-limit must be leas under theee conditions than 
when cropping is complete, and has desonbed a 
method for computing the optimum value when full 
deta regarding growth, natural mortality and 
cropping-rates are available. 

Results of practical value oan be deduced from 
more easily obtainable data by making use of the 
property that, when the limit is at the optimum value, 
@ very small change in the limit does not cause the 
size of the total catch to alter. A flah stock can be 
considered to.consist of ẹ number of groupe of fish 
all of which are of the same size at any instant. 
Assume that begins at the time T when 
the number of in the group which is jast passing 
the limit is N, and that a fraction K of these fish are 
afterwards t and have at time of capture a 
mean wei , then the total weight of the crop 
obtained from thee fah ie KPN, If the cropping 
point is now made earlier by an interval dż, then the 
number of fish in the group at the cropping pomt 
will now be N + dN, where dN == Nm.dé and m is 
the instantaneous natural mortality-rate. If the 
ee ete eee ne 

tie 7 Paa Da aha edie ters Goon ead 

been reached, Nc.d¢ will have been caught 

weighing WNo.di. The number of survivors to time 

Pe dea cere Ne.dt. Since there is no 

reason. for ing that the conditions under which 
they are cropped have been o 

will give & yield of KVN(1 — o.dz). 


, theese survivors 
The total crop 
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fram the original group when oropping begins at 
T — dT is therefore KVN(1 — o.dt) + WNo.dt. 
When T is the point of commencement of aropping 
for maxmmum yield, this equals KVN and therefore’: 


KVNo.dt = WNo.di, 7 
or: W = KV. 


Thu, when the oni ia that Ayhich givea the maximum 
yield, the weight of the typical individual fish at 
the limit is the product of the average ‘weight of fish 


‘in the cateh and the proportion of the fish 


passing 
the limiting size which are ultimately caught. Since ` 
this applies to each group in the population, it applies 
also to the population as a whole. 

These two statistics are relatively easily measured 
in practice where adequate catch data are obtainable, 
the former by direct weighing of a sample of the 
catch, and the latter by obtaining recapture records 
for fish marked and liberated at the limiting size. The 
testing of the correctness of an existing limit can be 
dane directly from these two measurements. If an 
existing limit is found to be incorrect, a first approx- 
imation to the correct value is pmmediately obtamed. 
rage approximation is subject to errors caused by 

ect of the existing limit on both F and K. 
a ae igi catch data will be in a 
form which will allow fairly accurate evaluation of 
Y for a proposed new limit, and some indication of 
the effect on K may also be obtained. Application 
of these corrected values, if in more than 
one step, should often enable a value of the ae 
limit to be obtained which would be 
accurate for experimental trial. 

An estimated value cannot be obtained from data 
based on an existing limit if K is equal or alose to 
unity, since in this osse the a weight of the 
fish caught is automatically equal to the weight of a 
flah of the limiting size, and the approximation 
obtained is equal to the existing limit. 

K. Rapway ALLAN 


1 Ricker, W. H., Copeia, 121 (1945). 


A Su Alternative to the Correla- 
tion Coefficient for testing the Significance 
of Agreement between Pairs of Time. 


Serles, and Its APR acta to Geological 
ta 


_ Ir has for some time been realized that the 

test of significance of the correlation coefficient cannot 
be applied indiscriminately to pairs of time series, ` 
since serially adjacent observations are not in general 
independent. Tests of significance of the correlation 
coefficient have therefore been developed which are 
designed to make allowance for the effect of suto- 
correlation}. 

An alternative measure of agreement, which 
sacrifices some of the ere of the correlation 
coefficient for he Of. simplification of the 
necessary test of ae is proposed here. It is 
not & dimensionless quantity, and therefore it can 
only be used with pairs of time series which have — 
approxiinately the game mean and variance. (This 
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requirement can be met by & linear transformation , 
when n 
Consider two time series, Pi Pa, Pas +- Dry ees 


do Io Iu» Gr... , corresponding terms in each 
series being denoted by the same suffix. We define 
the cross-difference product Æ by the relation : 


Erri $ { (Pr = Pr+i)* + (dr — r+)" 
(Peta — Or+1)*} (1) 


= (Pp — r+) (Gr — Pri) (2) 


If there are 2n terms in each time series, n inde- 
t values of E may be calculated, each being 
on two adjacent terms in each series. The mean 


value of W, given by: 


— (pr — q) — 


Iny = Bs + Biss -+ Era + .».. S Ernim) (8) 


will be positive if, on the average, corresponding p 
and q terms differ less from each other than they do 
from their neighbours in the same series. In the 
contrary case, the mean will be negative. Fora 

of independent random series, the individual 

of will tend to be distributed symmetrically about 
xero mean. We may take this as our null hypothesis. 
The significance of an observed positive mean value 
of E may then be tested by means of Student’s t-test, 
or if n is sufficiently large, the labour of computing 
the values of the individual terms of ion (3) 
may be dispensed with ; and instead the ieg 
of positive and negative signs of W may be found 
by merely inspecting the data, and the signifloance 
of an observed excess of positive signs tested by 
means of Pearson’s yt. 

A signifloant result will indicate that there is a 
relationship between the two series which oannot 
reasonably be attributed to a chance coincidence. It 
ee ee ee ee 
is wi effect upon the significance test, since the 
stronger it becomes the greater the resemblance 
between the two series necessary to give & positive 
mean value of B. 

The croas-difference product E provides a simple 
means of testing the significance of the observed 
agreement between a pair of geological sections for 
which numerical data of any kind are available. 
Chronologies based on tree-rings and glacial varves 
are of particular interest, owing to the criticiams of 
principle which have been levelled against them. As 
an example of the method, I have taken measure- 
ments of two series of varveg figured by Reeds" from 
Haverstraw, N.Y. (786 varves), and New Haven, 
Conn. (848 varves). These localities are about fifty 
miles apart. In order to eliminate long-term trends 
of purely looal importance, I have the first 

of the actual varve thicknesses. There 

PEE tar negative first-order autocorrelation in both 
ave of differences, which would seriously bias 
the mean value of # if equation (8) were used. I 
have therefore taken the values of H based upon 
alternate first differences, as follows: 


SE E = = { (Pi — D) URP) + (Ps — a) (Ge — pA) 


+ (Pe — 911) ie i= . ., oto} (4) 


The first differences of the two varve series of 843 
pairs of varves give 85 independent values of H, of 
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aah: i0 aro puine, 15 are negative and 10 are 
zero. “This gives y* = (60 — 15)*/(60°4- 15) = 27-0. 
This value is not covered by the tables, but is far 
beyond the 0-001 level of significance. Alternatively, 
the standard error of the binomial givea a value of 
P < 0-000001. 

It will be realized that because Reeds chose the 
best out of about four hundred alternative ways of 
matching his varves, the above value of P must be 
multiplied by 400. The true value of P is thus 
a tely 0-0004, which is still strongly sig- 
sd rae that we are bound to conclude that the 
obsarved agreement of the two varve series is very 
much greater than could be obtained by attempting 
ia r two unrelated time series. 

, if Pa is the level of significance given 

Hibs leet of ha nel Ly poleis aad is the number 
Fi alternative choices available in matching the 
varves, then the true level of signifloance of the 
result is given by Py = NPa. A varve correlation 
which is based on independent evidence, such as & 
bend of voloanic ash, will have N = 1 and Pei = Py. 


T. P. BURNABY 


Pint Jamnes ea B, wo Dlomeriia 8 Age iewe 3 He 


‘tote, 0. do ull Gok sas ee, 40, 507 (1080). 


A New Method of testing the Patho- 
genicity of Phytophthora fragariz 


Lx a study of the influence of soil moisture and 
pH on red oore disease of strawberries, caused by 
Phytophthora fragartas, Hickman, Hickman and 
English! described an infection technique with plants 
in pots that gave consistent and rapid resulta, and 
the method was used for distinguishing physiological 
Teces*, 

Recently, we have developed a new method which 
not only shortens the tal ` period from 
seven, weeks to twalve days but also provides a 
yet more severe teat of resistance. Hesentially it 
involves maas inoculation of the roota by immersing 
them for about twenty-four hours in an active 
sxoospore suspension of the fungus. The planta are 
then potted up in sand and left for a period of about 
twelve days. By this time, in susceptible varieties, 
infection is so extensive as frequently to cause pro- 
nounced wilting. The zoospore suspension is oon- 
geared prepared by immersing large colonies of 

P. fragaria in non-sterile pond water. The fungus 
is grown on plates of bean agar until the myveliam 
has almost reached the edge of the plates. The oolonies 
are then cut out, taking care not to sever the tips 
of the actively growing hyphw, and supported on 
glass-rod frames in dishes of pond water so that 
they are just f . Two such oolonies bave 
been used to 500 ml. water. In 24-48 br., at labora- 
tory temperature (10-15° C.), a dense, opaque fringe 
of sporangia has grown out from the oolony margm 
and, in addition, numerous sporangia have been pro- 
duced fram the under surface of the colony, iou- 
larly towards ita edge. Sporangial formation and 
liberation of zoospores continues for two to three 
days. 


3 
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_ This teabnique not only dispenses with the pre- 
mooulation period of one month, ised in the original 


method, during which” the potted runners were- . 


allowed to root, but economizes still farther on space 
and labour. Thus, after immersion in xoospore 
suspension, the runners are planted five to a pot, 
instead of one. Lastly, the use of sand for potting 
simplifies the removal and washing of roots for 


examination, 
O. J. Hickman 
l Pameta M. Goopa 
Department of Botany, 
University of Birmingham, 
Birmingham 15. 
March 27. 
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Dielectric Relaxation Processes in Ethanol 


THe existence of secondary regions of dielectric 
dispersion for a*number of polar liquids has been 
inferred by several workers from radio-frequency and 
microwave dispersion data, aa these extrapolate at 
high frequencies to values cansiderably than 
the square of the refractive index. Notable examples 
of this behaviour are water and the lower aliphatic 
aloohols!, for which at temperatures from 0° to 60° O. 
the principal dipole dispersion region lies in the range 
of centimetre to metre wave-lengths. Saxton’ has 
discussed the question in detail for water, methyl 
and ethyl alcohols, and found that his data, together 
with results in the wave-length region 50-150 p, could 
‘be described by postulating a damped resonance dis- 
persion in the millimetre wave-length region. 

_ Resulta in this laboratory* for n-propanol, however, 
show that much of. the di , at least at low 
temperatures, is explained the existence of 
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tT. 
of the complex-dieleotric constant 
at — 108° The daghed curvo is 


Fig. 8, Highdrequency 
locus for 99 per omni 


the extrapolaion of the low frequenoy loons (of. Fig. 1) 


secondary relaxation-type dispersions which fall in 
the range of radio- and even sudio-frequencies at 
temperatures below — 100° O. A similar situation, 
has been found in more recent studies of ethanol 
and ethanol-water solutions, which we report m this 
prelimi note because of the obvious implication 
that suoh di ion processos are probable in aloohols 
generally, and quite posalbly in other polar liquids 
as woll. 


Our measurements in the range 15 0./i.-5 Mo./e. 
show that the principal dielectric dispersion is 


quantitatively described by a simple dielectric relaxa- - 


tion process at tem below — 120° O., aa the 
semi-circular complex loci of Fig. 1 illustrate. The 
high-frequency intercopte of 8-0 and 8-6 for the real 
part «’ of the dielectric constant are seen, however, 
to be much larger than the square of the refractive 
index (n*), in agreement with Saxton’s conclusion’ 
from measurements at room temperature. 

Addition of 1 per cant by weight of water to 
ethanol makes possible considerable superoooling, 
and a second dispersion is observable at radio fre- 

ies below — 147° C., as shown in Fig. 1 and 
in more detail in Fig. 2. This dispersion moves 
rapidly to lower ies on farther cooling and 
ita extent increases. effecta are consistent with 
& relaxation rather than a damped-resonance 
of polarization. Some evidence has been found for 
still a third distinct dispersion which would bring the. 
dielectric constant even closer to the optical value of 
about two. ° 
We surmise that the second dispersion is ‘the 


| 


counterpart of the behaviour found at mûlinetfè . 


wave-lengths for methanol and ethanol af room 
temperature, but that it is properly interpreted as a 
relaxstion rather than 
tion, 
relaxation process seems td*have been largely over- 
looked in the past, use of the tendency 
to think of molecular orientations in terms of simple 


dipoles. 
A simple explanation of the observations can be 
given in terms of the OH and OF group moments 


i resonance polariaa- -- 
The possibility of more than one distinct 
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of an alcohol ROH: that the higher-frequency dis- 
persion results from orientations of OR moments 
consistent with fixed intermolecular chain-bonding 
of OH groups, and tHe lower from orientations of 
the OH groups as their bonding changes. Both the 
relative extent and the similar temperature depend- 
enois of the dispersions can be reasonably explained 
on this basis, a8 will be discussed in more detail 
elsewhere. 
This work was supported by the Office of Naval 

Research (United States). 
. F. X. Hassron 
. R. H. Corm 
Brown University, 

Providence, R.L 

March 25. 


l Tane, J. å., and Saxton, J. å., Pros. Roy. Sos., A, 813, 100 (1059). 
pas and Surdut, Bull. Soo, Chum. Fraace, 18, D345 
l 3 


"Saxton, J. A., Proo, Boy. Soo., A, R13, 478 (1052). 
*Darldson, D. W., and Cole, R. H., J. Chem. Phys, 19, 1484 (1062). 


New Method of Direct Quantitative 
Inorganic Paper Chromatography 


REvVERAL methods for the direct determination of 
substances separated by paper chromatography have 
been described. They are based, apart from mere 
visual comparison, either on measuring the area of 
the coloured spot! or determining ita transmission 
by different methods’. 

In this laboratory a method has been developed 
whioh, ın our opinion, is much faster and at least as 
accurate as any of those mentioned and which, so 
far as we know, has not yet been described in the 
literature. It is based on the determination of the 
reflectance of the coloured spot at the wave-length 
of minimum reflectance, a Beckman DU spectro- 

hotometer with standard reflectance attachment 

ing used and a paper blank serving as the 100 per 
cent reflectance standard. The only reference to 
reflectance measurements we have found is in the 
paper by Winslow and Liebhafsky*, which measured 
the reflectance and transmittance in the case of 
ordinary spot testa. These authors, however, appear 
to agsume that reflectance measurements should obey 
Beer's law, whereas in fact the Kubelka—-Munk law* 
must be applied. Also their technique is of little 
practical value, aa they stated themselves. 

For reflectance measurements to be reproducible 
two conditions must be fulfilled. (a) A surface of 
constant area should be used for the measurements. 
This oan easily be achieved by makmg the spots 
slightly larger than the circular opening in the maak 
or tab which covers the samples in the sample-holder 
of the reflectance attachment (in the case of the 
Beckman DU spectrophotometer this opening has a 
diameter of lin. ; it can, of course, be made smaller 
by the use of suitable maaks). (b) The colour must 
be uniform over the surface of the spot. This can 
be achieved in the paper chromatography of inorganic 
cations only if the initial solution has a high acidity, 
and if the Ep value is kept very low (< 0-1). We 
found that in this case it 1s poamble to obtain spota 
of a very uniform colour, amply by letting the solu- 
tion containing the cations_spread through the paper. 
It is not even necessary always to use exactly the 
same volume of initial solution: im many cases the 
reflectance per unit area is independent, within cer- 
tain limits, of the volume of the initial solution placed 
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on the paper, and thus of the total area of the spot. 
This is a distinct advantage, as no accurately cali- 
brated micropipettes are needed. 

As an example, the procedure for determining 
nickel in the presence of other metals is here do- 
scribed. A series of standards containing 1-25 mgm. 
nickel in 100 ml. is prepared by dissolving a nickel 
galt in 3N hydrochloric acid. Similarly, a solution 
of the sample in 3N hydrochloric acid ıs prepared. 
the nickel content of which must fall in the same 
range. Small amounts of other acids do not appear 
to be harmful; but the final concentration should be 
very nearly 3N. If nitric acid, for example, is needed 
for dissolving the sample, it should be eliminated by 
evaporation on the water-bath before making up the 
hydrochloric acid solution. About 0 045 ml. (con- 
taining 0-5-11 ugm. nickel) of the unknown and of 
the standards 1s spotted on Whatman No. 1 peper 
and allowed to dry at room temperature. The spots 
thus produced are slightly elliptical, having diameters 
of 30-83 mm. The dmension of the spot is not 
critical ; volumes between 0-03 and 0 06 ml. may 
be used with identical resulta. l 

For chromatography, the ascending techniquo of 
Wiliams and Kirby’ is used. The sheets of paper 
Tessuring 23 cm. X 23 om. are fastened together 
(with white cotton thread) in the shape of cylinders. 
Each oan accommodate six spots: one blank (3N 
hydrochloric acid), three standards and two un- 
knowns. They are placed in large jars containing 
acetone + 10 per cent @N hydrochloric saoid’. 
Development is preferably in the machine direction 
of the paper; after two hours it w complete. The 
sheets are dried for half an hour at room temperature, 
then half an hour at 60°C. Any residual acidity 
18 neutralized by introducing them for a few seconds 
into & jar containing a dish filled with concentrated 
ammonia solution. They are then sprayed lightly 
(by means of an all-glass spray gun) with a 0-05 per 
cent solution of rubeanic acid in ethanol (94 per cent, 
carefully purifled) containing 5 per cent {vol.) of 
concentrated ammonis solution. This solution is not 
stable and should be prepared immediately before 
use. Rubeanic acid gives coloured spots with iron, 
copper and cobalt, which have high Rr values. With 
nickel it produces a pure blue spot, which has moved 
only shghtly (Rp = 0-03) and is thus completely 
separated from interfering metals. 

On each spot a circle of 26 mm. diameter 1s drawn 
in such @ way that its centre coincides with the 
approximate centre of the spot. The spots are then 
cut out and their reflectance measured at a wave- 
length of 625 my with a slit-width of 0-7 mm. Accur- 
ate centring under the tab of the reflectance attach- 
ment is made easier by the circle drawn on the spot. 
The standard of 100 per cent reflectance is a blank 
spot, for which pure 3N hydrochloric acid is used. The 
concentration of the unknown can then be read by 
interpolation, using a graph previously prepared 
from measurements on standard spots corresponding 
to solutions the nickel content of which increasca by 
1 mgm./100 ml. increments. This graph should only 
be used for facilitating uterpolation, as the reflectance 
values for a given concentration vary slightly from 
one chromatogram to another. We found that 
ecourate mterpolation is always poseible using three 
standards: 3 mgm., 10 mgm. and 20 mgm. nickel 
per 100 ml. and two unknowns of different concentra- 
tion. 

The precision of the method iw very high. The 
coefficient of variation of a single measurement 
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relative to the mean is 1-5 per cent for concentrations 
of 10-25 mgm. nickel per 100 ml. For concentrations 
down to 2 mgm. nickel per 100 ml. it is still about 
8 per cent. The accuracy is equal to the precision if 


the amount of other cations is not more than ten` 


times that of the nickel; for exemple, in a copper— 
nickel alloy (Belgian one franc coin) we found 24:55 
per oent nickel, whereas chamical analyzis gave 
24°52 per cent nickel. 

For alloys containing very low amounts of nickel, 
for example, ordi steels, it is necessary to add 
to the developing solvent 4 per cent acetylacetone. 
In British Chemical Standard No. 289 (0-8 per cent 
carbon steel), which according to the oertificate 
contains 0-28 per cent nickel, we found 0-21 per cent. 

Full details of this investigation will be published 
elsewhere. Acknowl t is made to Prof. E. 

. Maes, head of the laboratory, for permission to 
publish this communication. 
8. V. Vapor 
Laboratoire Central du Ministére des Affaires 
Economiques et des Classes Moyennes, 
Bruxelles. 
Feb, 27. 


Effect of LH aa on the Conductivity 
induced In Insulators by X-Rays 


Dvuarmg the course of an investigation into the 
conductivity imduced in insulating materials by 
- X-rays, it was observed that the conductivity of a 
` length of polythene cable that had been irradiated 
six months before showed very marked dependence 
on temperature. In the case of similar cable un- 
irradiated the effect was much Jess pronounced. 
Two samples of unirradiated cable were tested. _ 

The previously irradiated cable had been subjected 
to a total of just under 5 x 10* r. given over the 
space of about a month at qualities of radiation 
ranging in value from 90 KV. H.V.L. = F.-mm 
alummium, equivalent wave-length 0-55:A.; to 
230 KV. H.V.L. = 2-3 mm. copper, equivalent Wave- 
length: 0-10 A. i 

The cable, mounted as a flat spiral inside a metal 
‘box, was heated by a stream of hot air flowing 
around it. A potential difference was-applied between 
the sheath and central conductor of the cable, and 
. the current flowing through the misulation was 
- measured by means of a high resistance and D.O. 

~axoplifier. The voltage gradient was 775 volte per 
cm. >The temperature was raised m steps to the 
highest value, and reduced in similar feahion. It 
-was maintained within + 2° C. of any required value 
‘until the conductivity reached equilibrium value. 
Because of the smalineas of the currents being 
measured, the accuracy was rather low at. the lower 


The resulte are presented in the acoompanying 
graph, showing an approximately strsight-lme rels- 
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tion between the logarithm of the conductivity and 
the reciprocal of the absolute temperature. Thus the 
equation o = g, exp(— W/kT) which holds for semi- 
conductors! appears to be applicable. From the slope 
of the graphs the value of W for the irradiated cable 
is found to be 1:45 eV., and for the unirradiated 
cable 0-50 eV. 

This that conduotivity in the latter may 
be due to electrons st a shallow level with 
to the conduction band, and in the former to positive 
holes produced by the radiation at a level. 
If this is correct, then the contribution to the con- 
ductivity of the irradiated material made by the 
holes outweighs that due to impurity electrons as 
the temperature is raised. 

It waa pointed out by Farmer* that polystyrene 
shows & delay in returning to ita original state after 
being irradiated. Polythene papain a similar 
property, and it is @ remarkable thing that six 
months after being disturbed, ‘the mechanism of 
conductivity in the material had not returned to 
normal, 


Note added tn proof. The resulta obtained by Fowler 
and Farmer’, for polythene cable both untreated 
and while undergoing irradiation, showed similar 
conductivity — tem ture relationships to the above. 
They found much lower values of o for unirradiated 
cable, and a value of W = 1-5 eV. This is difficult 
specimens used were obtained 
from the same supplier. It appears that there must 


-, be some variation ın the treatment of the polythene 


during manufacture. The higher conductivity could 
be associated with moreased impurity content. The 
value of W for the cable undergoing irradiation was 
found to be 0-42 eV., and this is consistent with the 
supposition that radiation raises electrons from non- 
conduction levels to a level that is shallow with respect 
to the conduction band. Further measurements on 
various specimens of polythene. are required to resolve 
the differences between the results. : 


N. W. RAMSEY 


Charing Cross Hospital, „. 
London, W.0.2. 


May 20.0 RD, 
1 Moti, X. F., and Gurney R. W., ‘Blectronie Processes in Ionie_ 
Crystal” (Oxford, 1943). = 


1 Farmer, F. T., Nature, 150, 521 (1942). 
* Fowler, J. F., and Farmer, F. T., Nedwre, 171, 1080 (1058). 
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THE DEFENCE OF INTELLECTUAL 
FREEDOM 


HE extent to which freedom is a vital issue 
to-day is illustrated by the discussion in Britain 
provoked by the publication of the White Paper on 
the Polrtioal Activities of Civil Servants, and more 
by the effect of secrecy requirements on 
the publication of research in nuclear physics. It is 
reflected in the discuasion as to the position of the 
private foundation or voluntary organization in the 
endowment of scientific research, which has arisen in 
recent years on the reports of the Nuffield Foundation, 
the Rockefeller Foundation, the Carnegie Trust and 
Lord Beveridge’s study of ““Voluntary Action’’. It is 
to be seen, too, in the interest which has been taken 
in the loyalty inquiries in the United States, among 
both the employees of that Government and among 
the employees of the United Nations. Scientists 
indsed have been particularly interested in some of 
the results of what is popularly termed ‘MoCarthyism’ 
or ‘witch-hunting’, and have welcomed the dignified 
and firm defence of academic freedom which 
individuals and universities have made, 

That defence led last March to the issue by the 
Association of American Universities of a statement 
on ‘The Rights and Responsibilities of Universities 
and their Faculties” (obtainable from the Department 
of Public Relations, Princeton University, Princeton, 
N.J.). The statement was adopted manimously by 
the heads of thirty-five of the leading universities 
in the United Stetes, and its forthright champion- 
ing of the free mind and free inquiry, and of the 
right and duty of candour and freedom of speech, 
is far from being the platitudinous verbiage it 
might have seemed a generation or two ago. While 
It is pointed out that sacademio freedom never 
implies freedom from criticism, firm protest is 
made against the application of special loyalty testa 
the mdividual—and even more the university—and 
the whole course of education by destroying faith in 
the ideals of university scholarship. 

When the powers of legislative Inquiry are abused, 
however, the remedy is not to be sought m non- 
oo-operation or defiance :- the Association concludes 
that it is to be sought through the normal channels 
of informed public opinion. This conclusion, more- 
over, is of interest in another connexion which is 
deeply perturbing most American scientists and 
technologists, and which is being followed with close 
Interest by their colleagues in Britain. The sudden 
diamiasal of Dr. Allen V. Astm from his post as 
director of the National Bureau of Standards raised 
doubts as to whether or not high technical positions 
in the Government service would be subjected to 
political pressure whenever there was a change of 
administration. As a result of the storm raised in 
the Bureau of Standards itself, in the scientific press 
and elsewhere, Dr. Astin has now been temporarily 
reinstated ; but the reflexions on the professional 
integrity of the Bureau and on Dr. Astin’s own 
ee ee 

been withdrawn, although im the meantime the 


218 


Massachusetts Institute of Technology has reported 
in exactly the same terms as the Bureau in ite 
circular on battery additives which the United States 
Secretary of Commerce ordered to be withdrawn. 

Tt seeme unlikely in the circumstances that any 
outstandirig scientist whose attainments command 
national respect will accept the position of director 
in sueceasion to Dr. Astin, and American scientists 
are concerned that the dissatisfaction in the Bureau 
of Standards is likely to spread to other government 
agencies in the United States employing scientista. 
They argue that if any government agency should be 
immune from outside pressure of any kind it is the 
Bureau of Standards, which is the leading adviser on 
scientific matters to industry as well as to govern- 
ment. agencies. ‘The institution in Great Britain 
which most resembles the Bureau is the National 
Physioal Laboratory, and British scientists will 
readily appreciate the argument that an institution 
concerned with testing and evaluating for the Govern- 
ment thousands of products and processes cannot 
- function properly if it is subject to political or other 
influence. 

Whether or not it is too much to mamtam that 
scientific research is bound to suffer from any 
departure from the Bureau’s established policy of 
rendering an impartial judgment on any matter with 
which it is confronted, the episode illustrates that 
` professional freedom and integrity are of practical and 
not merely theoretical interest to-day. That much 
was, of course, brought out in Prof. A. Macbeath’s 
“Plea for Heretics” at the British Association meeting 
in Belfast last , and sush considerations 
have prompted the publication during the past two 
or three years of such books aa Prof. Gellhorn’s 
“Beourity, Loyalty and Science’, Mr. Barth’s ‘“The 
Loyalty of Free Men” and the anthology entitled 
“Primer of Intellectual Freedom”. These, however, 
are only a few of the recent contributions to the 
discussion, and they have already been referred to in 
these columns. Two other sharply contrasting books 
may be mentioned here; they make no attempt to 
examine the present situation or the policies now 
being pursued by governments, universities, pro- 
‘feagional bodies and democratic institutions ; but they 
are of special interest for the light they throw on 
the principles and practices which may arise out of 
the present situation. 

The first of these books, J. M. Brewer's “Well- 
springe of Democracy’, is severely practical or 
pragmatic. Ite approach is not theoretical or 
philosophical, aa ite title might seam to suggest, but 
is indicated rather in the sub-title, “Guidance for 
Local Societies”. It is concerned with procedure, 
with the way in which democratic associations, of 
any kind or on any level, work, the demands they 
make on their members, and the conditions for 
successful functioning, whether in & business organ- 
ization, @ works council or board meeting, a scientific 
or a local society. It is intended to assist people to 
participate in the busineas of such a democratic 


* gee ir Guidance for Local Societies. By 
eae A Pp. xil+ (New York: Philosophical Library, 
Io, 1902.) 4.60 dollars, 
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organization and also to make them aware of the 
pitfalls and the dangers whioh hinder oo-operation. 
and which, if unchecked, may transform a demo- 
cratic association into an autocratic or moribund 
one. Save m one chapter, however, the philosophical 
aspect is never touched and, though strictly practical, 
the book makes dry reading and lacks the vision and 
vitality of books like Sir Ernest Barker's ‘Reflections 
on Government” or Lord Lindsay's ‘The Modern 
Democratic State” or his lectures on “Religion, 
Science and Society in the Modern World”. 

Mr. Oranston’s book* is of the opposite type. 
This new analysis of freedom is concerned with the 
theory rather than the practice of freedom It 
begins with a brilliant analysis of the meaning of 
freedom which clearly and forcefully dispels the 
ambiguities in the use of the word and the fallacious 
reasonings frequently based on these ambiguities. In 
this part alone the book makes an outstanding oon- 
tribution to ourrent discussions on freedom, and 
should prevent them from becoming as sterile and , 
impractical as they often are. Ambiguity, he insista, 
is only avoided if, like the late President Roosevelt, 
we define freedom as freedom from or freedom for 
some specific purpose or object. 

This really excellent essay on precision in the use 
of words deflates the frequent pretantiousness of 
metephysicians and obscurantista as well as of 
politicians ; but it equally exposes the rea] difficulties 
and incoherences in the thought and tradition of 
liberalism, both in the academio and the political . 
flelds, The ambiguity of liberalism is examimed more 
fully in the second part, the successive chapters of 
which deal with liberaliam as it is understood in 
Great Britain, in Franoe, in Germany and in the 
United States. Here agam is a most useful oon- 
tribution to clear thmking and a solvent of misunder- 
standings when, for example, British and American 
scientists are discuseing such matters as the defence 
of professional or academic freedom in the context of 
the particular society of which they are members. - 

When we come to the third part, however, Mr. 
Cranston turns determinedly into the philosophical 
field and examines the eternal problem of determmiam 
and free will. Here his lucidity of exposition does 
not forsake him, and he can still be read with case 
and pleasure by the lay reader; but this part is not 
so clearly related to what haa gone before, nor is it 
of the same interest~and relevance for the great 
practical debate of our times. The great value of the 
book lies rather in the insistence that the word 
‘freedom’ is not completely descriptive, and its 
warning agamst dangers inherent in the emotive 
meanings or connotations of laudatory words of this 
kinde warning to be heeded by the scientific 
writer, whether he is dealmg with some aspect of 
freedom as it affects scienos, or with some aspect of 
science as it may affect technology or society. With- 
out disparaging the third part of the book as a 
philosophical disquisition—though Mr. Oranston’s 
verdict against determiniam and in favour of the 

* Freedom: a New Analysis. By Maurice Cranston. 


Now York and Toronto: Longmans, Green 
063.) 12s. Gd. net. 
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libertarian analysis of the freedom of will includes 
reservations—it disappomts the reader who may well 
have been led by the excellence of the first two parta 
to expect an equally lucid exposition of the nature 
of the free society and the conditions on which such 
& society can exist. 

Such an exposition Mr. Cranston could undoubtedly 
give us, and his indication of the contribution whioh 
the philosopher could make to clear thinking and 
constructive debate induces the hope that he may 
still attempt it. He has shown us plainly that, 
without clear ideas of the meaning of freedom, oon- 
fusion and misim ing are mevitable and to 
that extent stimulate the careful examination which 
should form the basis for any firm defence of academic 
freedom and opposition to the invasion of civil rights, 
both in the Civil Service and in technical fields like 
that of atamic energy. But on the issue of respons- 
ibility and the choice of freedom, Mr. Cranston says 
little, though his clarity of thought and his avoidance 
of jargon suggest that he could write much that would 
help the layman as well as the professional philosopher. 

“Parliamentary institutions, with their free speech 
and respect for the righta of minorities, and the 
Inspiration of a broad tolerance in thought and ite 
expreasion—all this we conceive,” said Her Majesty 
the Queen, in her Coronation Day broadcast, “to be 
@ precious part of our way of life and outlook.” If 
all this is to be cherished and practised, much more 
is required than the formulation and observance of 
the appropriate rules and organizations with which 
Mr. Brewer’s book is concerned. We muet have clear 
understanding of what we mean by freedom in the 
political and social context of our time, and of the 
conditions under which those freedoms which we 
wish to cherish are best nourished. Our defence of 
intellectual freedom—the right of Investigation and 
of communication in whatever aspect—ocan only be 
securely based on a like clear understanding of the 
whole situation, and rts philosophical, no leas than ite 
practical, implications. 
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FROEBEL’S INFLUENCE ON 
ENGLISH EDUCATION 


Friedrich Froebel and English Education 

By P. Woodham-Smith, J. P. Slight, O. B. Priestman, 
H. A. Hamilton, N. Isaaca, Edited by Evelyn 
Lawrenoe. Pp. 248+ 12 plates. (London: University 
of London Press, Ltd., 1952.) 20s. net. 


HE of this book, to make a faithful 

record of the development of Froebel’s educa- 
tional concepts in relation to English education over 
the past oentury, is oarried out with admirable 
objectivity. As the story unfolds, it is brought home 
to us that much which we tend to think of as 
specifloally the pressing problem of our times is 
inherent in progressive education at all times. 

The expansion of Froebel’s ideas is traced through 
chance factors of ideas, social problems and, above 
all, the type of disciple he inspired. Froebel’s own 
ardent mind, always seeking hidden oconnsexions, 
underestimating hi his powers of eae an impatiently 
generalizing from imsufficient and imploring 
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educationista to show greater respect for childhood, 

fired the imagination of the singularly fine quality of 
women who were struggling for emancipation all 
over the world; the German Baroness von Maren- 

holta, the Tndian Pundita Ramabai, the head- 
mistresses of such outstanding schools as Notting 
Hill and Oroydon High Schools and the North 
London Oollegiate, the stepdaughter of the first 
Mistreas of Girton and many others incorporated the 
idea of the ion of children in their own 
campaign. men, such as Dickens, gave 
the idea critical and appreciative attention. Froebel’s 

enthusiaam had first been roused by the mternational 
group of young men he met in Pestalozai’s school, 
and the international appeal of the ideas resulted in 
kindergartens in countries far beyond 
Europe; moreover, contact was maintained between the 
work in different countriee—for example, the British 
interest in the American developments under Dewey. 

The story is told of Froebel’e pioneering, how he 
saw play as an activity as as work and 
revolutionized the chil ult relationship, sup- 

lanting ion with encouragement and making 
Rlow eachan and and learners of both. His reason for 
concentrating on the very young was merely that he 
saw this age, denied the sacred right of discovery, as 
the weakest link im the vital cham of development. 
He begged for no slavish following of his ee ae 
and, in order to minimise this, had to at to 

ining of educators. The story 1s told of the cease- 
lems Aahe for train teachers in freedom, in order 
to preclude misuse of practice through misconception 
of principles, and how this led to a much finer quality 
of teacher for the very young than had previously 
been thought necessary. Although oertain restrictions 
in government schools meant that the kmdergartens 
had to be privately run, the spiritual basis of the 
work and the sense of vocation in the training con- 
vinoed the Froebel teachers that their ideas concerned 
all children, and the story is laced with accounts of 
out-of-school activities and club work. Societies had 
to be formed to maintain standards, encourage 
pioneering and prepare publio opinion. 

The chapter on Froebel’s religious philosophy is 
tackled on too narrow a fleld, since it fails to throw 
light on the international inter-religious appeal of 
his spiritual concepta. It is generally scoepted that 
Kaa aa aa die enia hile phe and thatthe, like 
some of the earlier pesychoanalysts, mistakenly 
believed childhood tensions could be entirely elimm- 
ated; but there is grandeur in this misconception 
when we realize that it was arrived at through 
surmounting the most terrible tensions in his own 
childhood, and we have far to go before we have 
eliminated unnecessary in children. 

The final chapter is one of the finest expositions 
yet written of the principles underlying modern 
educational practice. The style is clear and tem- 
perate, and the survey, though brief, ia very extensive. 
Froebel’s principles are formulated systematically, 
and attention is directed to recent resulta from 
studying children, which are related to our changed 
picture of the world. In conolusion, there is a thought- 
provoking study of the nature of unresolved clashes 
in ultimate phil ies and @ new approach to 
the problem of freedom of thought which virtually 
compels us to take on the responsibility of granting 
children their right to be prepared for the responsi- 
bility of freedom. If we act quickly, we may still be 
in time to save the human race by emancipating the 
children. P. M. Pioxasp 
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“FLYING SAUCERS” 


Flying Saucers 


By Prof. Donald H. Menzel. Pp. xii+ 319. (London: 
Putnam and Co., Ltd., 1953.) 21s. net. 


pega aap Acree cident eels 
ag supernatural anything the cause of which i 
not immedia obvious, especially phenomena in 
the heavens. early days there were the 
either manifesting their anger in the thunderbolt or 
warning humanity of impending tragedy by cometa 
or other portents. As successive phenomena received. 
natural explanations, the supernatural began to give 
pee ee BEA i Pee a wo 
ve visitors from other worlds. Prominent nee 
these are the ‘flyi _ S8UCerB'—BpaA0e ships of 
mysterious race called ‘saucerians’. 

Te fae cr eee begins on June 24, 
1947, when a business man on a private flight in 
WwW State saw ‘ʻe chain of ssucer-like things 
at least five miles long, swerving in and out of the 
high mountain peaks. They were flat like a piepan 
and go ahiny they reflected the sun like a mirror. I 
never saw anything so fast’’. Publication of this 
story m the Press was quickly followed by other 
reports, and when the U.S. Air Force began an 
official investigation, the great American public-soon 
joined in. Saucers were seen on every hand, by day 
and night, from the ground and the air, at all levels 
-and even landing. Between 1947 and July 1952, no 
fewer than 1,157 ‘saucers’ were recorded. It was 
high time that a level-headed scientist investigated, 
and Prof. D. H. Menzel, professor of astrophysica at 
Harvard, was well qualified for a one-man jury. His 
book, though not very systematic, is thorough, and 
he adjudicates on a large number of reports, in many 


cases after interview with the witness. 
Many of descriptions are so disguised by hasty 
examination, preconceptions, or ent exag- 


geretion thet it is bard to say what was actually 
seen ; but on the whole, ‘flying saucers’ may be 
olasnified into three gro : real but natural 
phenomena, man-made objects, and hoaxes. The 
natural phenomena mode a wide variety: stars 
and planets ; will-o’-the- electrical phenomena 
such as suroræ, St. Rio's foe and poesibly the little- 
understood ball lightning ; sun dogs, m suns and 
mock moons and other phanomens due mainly to 
ice crystals; peculiar cloud formations; and ‘Foo 
fighters’ or small whirls of ice crystals formed by the 
wings of a plane—one pilot reported a fight with 
one! The author thinks that many saucers, especially 
those seen from moving cars and seeming to skim 
the earth’s surface, are sunply mirages of distant 
peaks, and he devotes a long appendix to the theory 
of mirages. 

Among man-made ‘flying saucers’ there are almost 
certamly weather balloons, but also such things as 
searchlight rings on cloud, which of course move 
about with incredible when the beam abifts. 
Then there are the ‘gallopmg ghosts’ of radar, due 
simply to the mechanics of that form of super-vision. 

Finally, hoaxes. In 10988 a radio adaptation of 
H. G. Wells’s “War of the Worlds” was taken as 
truth by at least a million listeners, some of whom 
actually saw the battle or smelt the smoke. That 
matter was soon cleared up; but the “little men from 
Venus” who, as described by a lecturer at the 
University of Denver, actually came out of a saucer, 
are not quite dead yet. 
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Although there remain a few reports which cannot 
be fitted into any known category, the author is 
firmly of the opinion—with ich most thinking 
people will agree—that whatever they were, they 
were not visitors from the stars, and he supports this 
with a brief survey of the conditions which render 
civilized life, on the planets at least, highly improb- 
able. ‘Flying saucers’, under other names, have been 
always witb us, as angels and heavenly hosts, which 
survived even to the ‘angels of Mons’, and later, 
when the possibility of directed flight firat arose, as 
wonderful airships (that is, lenticular clouds). It 1s 
unlikely that readers of Nature have ever believed in 


‘flymg saucers as interplanetary visitors ; but they will 


find this book well worth study for ita store of 
information about curious natural phenomena, as 
well as for its entertamment value. 

0. E. P. Bsooxs 


“THE MERCK INDEX” 


The Merck Index of Chemicals and Drugs 
An Enoyol ia for the Ohemist, Pharmacist, 
Physician and Allied Professions. Sixth edition. 
Pp. xv+1167. (Rahway, N.J.: Merck and Com- 
peny, Inc., 1952.) 7.50 dollars; thumb-mdexed, 
8 dollars. 
f ee attractive compendium will be familiar 
many chemists, pharmacists and medical 
men through its earlier editions. First published 
in 1889, it has R & series of metamorphoses 
and modernirations. The fifth edition was published 
in 1940. The present edition is already assured of a 
wide circulation, for nearly fifty thousand copies 
are said to have been ordered prior to publication. 
There are more than eight thousand descriptions 
of individual substances, more than two thousand 
structural formule, drawn to conform to the Ring 
Index, and about twenty thousand names of chemicals 
and drugs—these include many trade names with 
their . Although intended as 
a work for rapid reference, in the new 
“Merck Index” is a fascinating and stimulating 
exercise. 
Appendixes occupy some hundred and forty 
and include a list of more than three hundred 
> reactions with descriptions and references ; 
& table of radioactive isotopes with their half-life 


The choice of compounds selected for inclusion 
in the ‘‘Index”’ seems somewhat arbitrary. There is a 
wide range of natural and synthetic drugs, and for 
these chemical descriptions are given, with literature 
references to their determinations of structure and 
methods of synthesis. Toxicities and medical and 
veterinary uses are briefty indicated. Many natural 
products having no established thera ic applica- 
tions are also moluded, together a variety of 
purely synthetic products having no connexion with 
medical usage. ‘These last probably represent a 
survival of the design of the first edition, which 
inoluded in its title ‘a summary of whatever chemical 
products are to-day rs bes aly as being useful m 
either medicine or Non-medicmal 
substances not of natural occurrence described in 
the “Index” include the monochloronaphthalenes, 
Oleve’s acids, decalin and tetralm, and polyoyolio 
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aromatic hydrocarbons such as chrysene, picene, 
pyrene and 8:4-benzpyrens. Entries relating to an 
mteresting series of siloxanes are also dispersed 
through the pages. In some cases the reason for 
inclusion is not apparent. Thus, there is & relatively 
lengthy entry relating to the synthesis.and properties 
of 9: 10-dimethyl-1.: 2-benzanthracene, but without 
any reference to its high carcinogenic activity, 
which is the main reason for interest in this 

Not all the entries are completely up to date, and 
when & seventh edition is prepared the opportunity 
should be taken to correct a few errors and repair 
omissions. For example, the tentative structure 
attributed to f-erythroidme has now been super- 
seded. The structures given for oaryophyllene and 
solasodine are out of date and have been corrected 
by recent work. The functional substituents of the 
tropolone ring of colchicine are incorrectly placed. 
The latest reference gi for corynanthine is dated 
1911. There should be mention of more recent 
work, and especially of the structural relationship 
of corynanthine to yohimbine. Again, allusion 
should be made to recent work on the structure of 
rubijervine, the latest reference to which is dated 
1890. Onut-of-date structures are also assigned to 
puberulic and puberulonic acids, and there is no 


mention of the other natural tropolones, except . 


colchiane. These examples, selected at random, 
serve to emphasize how difficult it is to keep abreast 
of modern l ts in such a wide field as is 
covered by the ‘ Index”. J. W. Coox 


THE LONDON MINT 


The Mint 

A. History of the London Mint from a.p. 287 to 1948. 
By Sir Jobn Oraig. Pp. xviii+450+18 plates. 
(Cambridge : At the University Press, 1953.) 70s. net. 


HE author, a former deputy-master and comp- 

troller of the Royal Mint and engraver of the 
King’s Seals, to grve him his full titles, is already 
well known by his fascinating little study ‘Newton 
at the Mint”. The present work is a more substantial 
piece of historical research, for which Sir John Oraig 
has preeminent qualifications. Minting has been 
carried out in London, in any event since the time 
of the Roman occupation, and the account now 
presented extends from then to the present time. To 
the historian, to the econamist, to the numismatist 
and to the technologist, this account of the activities 
of the Mmt during these seventeen hundred or so 
years is of first-rate importance. 

The ground covered 1s very wide, and it is dificult 
to believe that any signi t aspect of the Mmt’s 
activities has bean overlooked. The holiday-maker, 
for example, chaffing under restrictions m the 


amount of English currency which he may take ~ 


abroad with him, can take comfort in the fact that 
‘ot was almost always unlawful from the Statute of 
Stepney in 1299 to take coin or precious metal out 
of the country without licence’. The production of 
such com in medieval times in a very large number 
of mints distributed over the whole country was 

concentrated in London, until, m 1558, the 


ower Mint became the sole source of the English 


coinage. Only at times guch as the Civil War, when 
many local mintes were ed to provide for the 


peyment of troops, and periods of intense 
recomage, such as that for which Newton was 
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responsible, were the activities of the London Mint 
decentralized. The difficulties under which the 


- coinage was produced led at times to soute short- 


ages, and even as late as the third quarter of the 
eighteenth century foreign coin came into Britam 
and circulated without let or hindrance on its bullion 
value. The control of the purity and weight of our 
coins is determined by the Trial of the Pyx, an assay 
which must have been instituted not later than about 
the middle of the thirteenth century. The practice 
has changed since then on many oocasions, and is 
here described with what might abnost be oalled - 
affectionate care. 

There is much in the treatment of mmmediate 
interest to the economic historian ; icularly is 
this true of the output of gold and ailver coin, 
recorded in an appendix almost year by year from 
A.D. 1378 in the case of silver and 1344 in that of gold. 

The utilization of the best scientific minds of the 
day has been evident since the time of Newton him- 
self. In one way or another Cavendish, Boulton, 
Watt, Graham, Robertse-Austen and Herschel, among 
many others, have directed or assisted the London 
Mint. 

This outstanding piece of historical research is 
presented to the o reader free from any 
suspicion of heaviness, illustrated by platea of 
coins, machines, maps, medals and portraits, and 
admirably indexed. It representa a most important 
contribution to English history. F. O. Taompson 





FIELD TRIALS WITH PERENNIAL 
PLANTS 


Field Experimentation with Fruit Trees and other 
Perennial Plants 
By 8. O. Pearce. (Commonwealth Bureau of Horti- 
culture and Plantation Orops, Tecbnical Oommunice- 
tion No. 23.) Pp. x+131. Royal : 
Commonwealth Agricultural Bureaux, 1958.) 10s. 
HE application of modern statistical methods to 
experimentation in & particular fleld of research 
frequently introduces new problems, and these in 
tum lead to new ideas and developments whioh are 
very often of interest to experimenters im general. 
For this reason the appearance of a specialized study 
such as that under review is usually weloome. Dr. 
Pearce’s book presents an account of the design, 
practioe and analysis of experiments with 
ale It has been written by a statistician who has 
considerable experience of these subjects at East 
Malling Research Station. 
After a brief introductory chapter, a number of 
imental designs are described m Ohap‘ers 2 
end 3. Most of these designs are in general use. 
Their main purpose is the control of positional 
variation. Interesting new material is provided in 
the sections on designs which allow thinning out of 
plants during the course of an experiment, and 
designs which allow further te to be carried 
be on the same plantations. Methods for controlling 
on-positional variation, which is frequently of great 
spartans with perennial crops, are discussed in 
Chapter 4. The next chapter contains useful practical 
recommendations on the size and shape of plote, the 
use of guard “rows, and the provision of adequate 
replication. A discussion of the types of design appro- 
priate to different subjects of investigation follows. 
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The remainder of the book is concerned with the 
measurement of observations and the analysis of 
results. The t is rather unusual in that 
computational detaila are relegated to four appendixes, 
where they are given in general terms. Whether 
readers will be able to grasp the principles underlying 
the least-squares methods of estimation and the 
analysis of variance and oovariance from these 
appendixes remains to be seen. In Appendix 8 the 
method for determining variances and covariances is 
unnecessarily laborious, while Appendix 4 is restricted 
to only one particular use of the analysis of covariance, 
although this is not stated. The main text moludes 
discussions of the i tion of resulta, the use of 
transformations and treatment of incomplete 
dete, The final chapter is an account of the methods 
of measurement of perennial plants adopted at Bast 
Malling. An extensive list of references and a subject 
index are given at the end of the book. 

Dr. Pearce has addreased his book to enters 
already possessing an elementary knowledge of statis- 
tical technique, thus leaving himself free to discuss the 
many points which his experience has suggested are 
of practical importance. Many interesting issues are 
raised and discussed at length ; but others , particularly 
some of thoge which must arise with the development 
of the science, recetve little attention. Thus there 
appears, at least to the reviewer, to be an undue 
emphasis on ‘significant differences’ which, as the 
discussion in Section 72 shows, are troublesome 
things, often more confusing than helpful. Perhape 
the most disappointing feature of the book is the 
dismissal in little more than a page of the many 
problems connected with the analysis of the results 
of an experiment lasting several years, while the only 
real long-term design considered (Section 60) is 
fall of pitfalls for tne mexperienced or uncritical 
reader. 

Sometimes the ion is rather ‚looge. The 
statement on p. 55, relating to amounts of fertilizers, 
that “with a perennial the optimum application is 
changing all the time as the trees become older so 
there is no point in trying to determine what it is” 
can scarcely have been meant. Again, Section 92 
contains some very curious comments on sampling 
methods and a formula which in ita present un- 
qualified form is obviously incorrect. Nevertheless, 
the book contains a great deal that should be of 
vee to the experimenters for whom it is intended. 

H. D. PATTERSON 


PROGRESS IN NUCLEAR SCIENCE 


Annual Review of Nuclear Sclence 

Vol. 3. Edited by James G. Beckerley. Pp. x+ 429. 
(Stanford, Oalif.: Amnual Reviews, Inc.; London: 
EH. K. Lewis and Co., Ltd., 1958.) 6 dollars. 


HE second volume of this series is considerably 

more compact and homogeneous than its pre- 
decessor. For one thing, the subjects of the reviews 
are limited entirely to one aspect of nuclear science 
(physics); for another, many of the easays are not 
just miscellaneous collections of detaila of recent 
work, but present a clear and comprehensive picture 
of their subject aa a whole. To a considerable extent, 
of course, this is dictated by the nature of the subject 
Thus, the article on scceleratora (Chu and Schi 
all that one can expect it to be: a beet and itar 
esting survey of recent developments on various 
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machines and of machine. Similarly, the easay 
on isotopes (Bigeleisen) gives fragments of information 
ranging from mass measurements to isotope effecta 
in chemical kmetics. There is a certain amount of 
overlapping in the articles on ‘Nuclear Reactions 
induced by High Energy Particles” (Templeton) and 
“Eigh Energy Fiæion” (Spence and Ford). ‘Radia- 
tion Effects in Solids” (Dienes) include a variety of 
electrical and mechanical properties, notably the 
transformation of n- to p-type germanium. The easay 
on ‘Nuclear Moments” (Feld) is concérned with the 
determination of moments of unstable nuclear states ; 
and with a comparison between i t and 
theory of the moments of stable states, particularly 
as predicted by the independent particle model. 
“Recent Studies in Photonuclear Reactions” (Strauch) 
discusses the significance of the peak which occurs m 
many photonuclear reactions between 10 and 20 MeV. 
“Subnuclear Particles’? (Blair and Chew) is a oon- 
densed and useful summary, especially of the prop- 
sles of pions and their interaction with nucleons. 
In “B-Decay Energetics’, Coryell studies the applic- 
ability of the empirical nuclear mass formula to 
-decay: and in “Nualeon—Nucleon 
reit and Gluokstern are concerned chiefly with the 
evidence for, and the explanation of, a 


; The oa easay on 
‘Natural Radiocarbon’? (Anderson) is an interesting 
discussion of the close agreement between the 
observed specific activity and the estimated pro- 
duction-rate from cosmic rays. 

The remaming articles are rather more compre- 
hensive in their . In the “Origin and Abundance 
of the Elemente”, Alpher and Herman survey the 
evidence for the coamio abundance of the elementa, 
and emphasize the close correlation between the 
abundance of an element and its fast-neutron capture 
cross-section. Various theories of the origin of the 
elements are presented, with emphasis on the neutron- 
capture theory. The article on “Angular Correlation 
in Nuclear Radiation” (frauenfelder) ia a concise and 
detailed account which makes clear the part played 
by the fleld of the electron shell (both stable, as in 
an ionic crystal, and unstable, as in the atomic shell 
during decay) in perturbing the angular correlation. 
The ‘Theory of B-Decay’’ » CK onopinaki and Langer) 
discusses the various interactions of the Fermi 

, and their occurrence in allowed, favoured 
and forbidden transitions. The “Origm of Coamic 
Rays” (Biermann) is an interesting study which lays 
emphasis on occasional but marked bursts of coamio 
radiation, such as that of November 19, 1949: the 
times and places of arrival, compared with the 
eocommpanying solar flare, suggest solar origin, but 
considerable deflexion, probably by magnetic flelda, 
in the nei hood. of the solar 

that these interstellar flelds are of the order 
of 10-* gauas and that they play a major part in the 
storage and asocceleration of coamic rays. Finally, 
there is an exceptionally clear article by Salpeter on 
the ‘Energy Production in Stars”, which presenta a 
succinct summary of the bagic astrophysical data and 
of the methods of cal j temperature and 
density distribution in stars. The nature of the P—P 
cyole, and the experimental evidence for the carbon— 
nitrogen cycle, are discussed: from this, œ theory 
can be built up which accounts reasonably well for 
the energy production in main sequence stars. Tọ 
the reviewer, this was the most ee of 
a good collection. . ALLEN 
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Ultraviolet Spectra of Aromatic Compounds 

By Dr. Robert A. Friedel and Dr. Milton Orchin. Pp. 
52-+-579 Speatra. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1961.) 
80s. net. 


FTER so many publications on the theory of 
aromatic character, a book dealing with purely 
experimental data is refreshing. This work contains 
& collection of 579 absorption spectra, all on the same 
scale (one inch oorresponds to 400 A. and also to one 
unit on the log £ scale). The loose-leaf binding allows 
the to be removed so that spectra may be 
compared directly. Unfortunately, the curves are 
not supplied with the values for the maxima, whioh 
the user must estimate by measurement of the graphs. 
The collection of ultra-violet absorption curves is 
preceded by a short theoretical introduction of 
thirty-six pages. A brief account of the experimental 
procedure is given with reference to the American- 
manufactured Beckman and Cary recording spectro- 
photometer; the use and influence of solvents are 
desorbed. The théoretical section is concerned only 
with olassical theories and useful empirical rules. 
The effect of introduction of varous substituents 
(alkyl, alkenyl, aryl, hydroxyl, amino, methoxy], 
carbonyl, cyano, nitro and halogen), the effect of 
sterio hindranoe, the fine structure effect, eto., are 
clearly described, and explained, using predominantly 
examples taken from the American literature. Other 
chapters deal with the use of absorption spectra for 
qualitative and itative analysis. Al this is 
rtly and succinctly done. 

o formula of each compound, its name, the 
solvent used, and the literature citations are given 
alongside each absorption ourve. The references do 
not always give the name of the author who first 
described the quantitative spectrum of the pure 

und, but relate to the most recont reproduction 
of the absorption curve. It would have increased the 
value of the work if the bibliographies had been more 
complete. 

This well-printed collection of abeorption spectra 
will undoubtedly attract widespread interest, and it 
is to be hoped that it will be folowed without muah 
delay by an improved new edition. E. CLAR 


Progress In Metal Physics 
(Progrees Beries.) ol, 4. Editor: :Dr. Bruce 
Chahners. Pp. vii+ 408. (London: Pergamon 
Prees, Ltd., 1953.) 60s. 
Ik recent years the output of research work in metal 
physics has been so great that few have been able 
to keep in active touch with more than a small 
proportion of the subjects which are now advancing 
so rapidly. » The original purpose of the present 
oriog of books was to present authoritative reviews 
written with the direct object of enabling ‘‘Tesearch 
workers in one part of the fleld to remain up-to-date 
m other branches’’ (foreword to Vol. 1 reprinted in 
the present book). Unfortunately, those responsible 
for the series appear to have lost sight of its original 
purpose, ard the present volume will be of little 
valuo to those wishing fdr reports enabling them to 
realize easily the progress made in branches of science 
other than their own. For this the seven 
articles in the book are nearly all too long, and are 
written in such a way that only occasionally oan the 
real be seen uno by a mags of 
secon detail. The book must therefore be 
regarded as one which fails in the original purpose of 
the series; but at the same time it will be of great 
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value to those who are so directly conoerned with 
the subjects reviewed that they are willing to con- 
sider papers the length of which varies from 30 to 
66 pages, with from 80 to 191 references. For serious 
study of this kind the book can be recommended ; 
the articles are authoritative and good, except that 
the standard of writing is variable, and sometimes 
beoomes little more than a collection of references or 
brief extracta. 

The subjecta dealt with are: (1) internal friction 
in metals (A. B. Nowick); (2) the mochaniam of 
oxidation of metals and alloys at high temperatures 
(K. Hauffe); (3) gases in motals (C. R. Cupp); (4) 
the theory of sintering (Q. A. Geach); (5) theory of 
dislocations (A. H. Cottrell); (6) diffusion in metals 
(A. le Olaire); (7) nucleation (J. H. Hollomon and 
D. Turnbull). W. Hume-Rornery 


A Contributlon to the Theory of tha Living 
Organism 

By Prof. W. E. Agar. Second edition, revised. Pp. vi+ 

235. (Melbourne: Melbourne University Press; Lon- 

don: Cambridge University Presa, 1951.) 27s. 6d. net. 


this, the second edition, Prof. W. E. Agar has 
maintained and elaborated his thesis of living 
organisms—and he means all o i a8 per- 
ceiving, experiencing subjecta, capeble of purposive 
actions, in an effort to attain limited ‘hormic goals’, 
which, however, may have very important biological 
consequences. With some rearrangement of his 
materials, the emphasis, as before, is on the essential 
unity of the organism, on the possibility of con- 
sidering it, on grounds which are strictly øcientifio, 
as & psychophysical system, and on behaviour in 
terms of perception. It is evident that the author 
has been at great pains to state his ideas, reasons and 
conclusions with precision and olarity, his concluding 
chapter on evolution being & model of ita kind. This 
w & work which will be read with appreciation by 
those who are specially interested in the philosophy 
of biology; but it deserves to be introduced to a 
much wider circle. 


Sclence News, 25 
Edited by A. W. Haslett. Pp. 128+24 plates. 
(Harmondsworth : Penguin Books, Ltd., 1952.) 2s. 


HE twenty-fifth number of ‘Science News” 
maintaing the standard set by the former 
volumes. An important artiole by N. W. Pirie entitlod 
‘“Conoepts Out of Context” examines the concepts of 
species, purity and efficiency and shows how funda- 
mental errors can occur by the transference of a 
concept into a fleld in which it is inapplicable. “A 
sensible philosophy controlled by a relevant set of 
concepts saves 80 much aoh time that it can 
nearly act as a substitute for genius... . We avcid 
the problems which are real in adjacent flelds but are 
do in our own.” There follows a good summary 
y J. Little of the use of radio-frequency methods in 
the study of atoms and molecules. D. E. Tribe writea 
briefly on the validity and signifloanoce of self-selection 
of diet m animals; and J. E. Sutcliffe on the 
mechaniam of mimeral salts abeorption by plants. A 
more extended essay by Katharine Tansley and R. A. 
Weele reviews the evidence against the trichromatio 
theory of colour vision. Current lines of research and 
development in gas turbines are reviewed by J. 
Hodge. There is an account of progress in under- 
water television with interesting photographs, an 
article by Margaret Knight on consciousness of the 
brain, and a@ research report. W. L. SUMNER 
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“SOME RECENT DEVELOPMENTS IN THE USE OF AIRCRAFT AGAINST 


= - 


FLYING LOCUST SWARMS 


By Dr. R. C. RAINEY and H. J. SAYER 
Desert Locust Survey Headquarters, Nairobi 


TANDARD methods of locust control, against 

the hoppers (nymphs), are applicable during only 
a small proportion of the total length of the life-cycle 
of the locust. The need for a method of attacking 
flying swarms has long been realized, and aircraft 
_ operations against swarms of the red locust (Nomad- 

a a en aang Gare) o E were ane Rea 
in Central Africa as long ago as 19341. Sodium 
arsenite was applied from a Hercules aircraft, and 
evidence was obtai that some locusts were on 
occasion killed in flight, but substantial improvements 
in equipment, insecticide and tactics were clearly 
needed. 

Laboratory and field research äist to these 
ends has been in progreas under the auspices of the 
Anti-Locust Research Centre for a number of years 
past. Aircraft trials in the Kenya in 1944 * 
provided striking evidence of the unreliability of 
dusting against adult desert locusta’ (Schistocerca 
gregaria Forak.), the 14 per cent dinitro-ortho-cresol 
(DNC) dust sometimes i at wel under 
7 Ib. per acre of settled swarm, but on other 
occasions failing to kill at more than 50 Ib./acre ; at 
the same time, these trials directed attention to 
relevant. problems of locust behaviour? and of 
insecticide application‘, and led to the conception by 
Kennedy and Toms of the ‘aerial curtain’ method of 
attacking flying swarms. Followimg 4 prelimmary 
theoretical examination, at the Ohemioal Defence 

Establishment at Porton, of the 


some 8 million locusta was recorded following the 
application of 800 gallons of spray to a flymg swarm ; 
and sufficient was learnt to encourage further research 
on these lines. 

In 1947, a specially developed 20 per oent dinitro- 
ortho-creaol in ofl spray was found highly effective in 
operations with Anson aircraft settled red 
locust swarms in Tanganyika’. Complete kille were 
obtained at a dosage of slightly more than one gallon 
“per, acre, and in a single operation lasting less than 
two hours some 1,200 acres were 95 per cent cleared 
of locusts at a dosage of 0-7 gal./acre. The success 
of these operations was, however, made possible by 
@ combination of favourable terrain, unusually 
sluggish locust behaviour, and large, well-organized 
and energetic ground parties for soouting and 
demarcation. Gunn’, reviewing progreas up to this 
stage, a&ocordingty considered that suitable ground 
‘machinery might well have been cheaper and equally 
effective i settled swarms in such circum- 
stances, directed attention to tig. n re uses 
for the development of aircraft methods of attacking 


meanwhile, work on ground i suitable for 
large-scale ons against such settled swarms 
and against has continued’. 


During 1949 and 1950 the desert locust plague 
flared up again; and the mobility of the swarms of 


this species (which have not mfrequently been known 
to breed more than a thousand miles from the area 
m which they had developed as hoppers) has been 
such that opportunities for utilizing large ground 
machines against settled adulta of this species, in the 
manner in which such machines are regularly and 
effectively used against the red locust in ita outbreak 
areas’, have been rare indeed. Moreover, recent 
experiance in Indis’ bas further emphasized the 
inevitable limitations of techniques of aircraft 
operation dependent on ground parties for scouting 
and demarcation, whether against swarms or hoppers. 
Following prelommary aircraft observations in 1951 
on certain relevant aspects of swarm behaviour, sir- 
spray trials against flying swarms of the desert locust 
were resumed in Kenya on æ small scale in 1952, 
financed by the Colonial Development and Welfare 
Research Fund. The soope of these trials waa limited 
by a shortage of swarms; but during February 7-15, 
1952, some 890 gallons of insecticide were applied to 
four immature flying swarms in the Northern Frontier 
Provinoe in twenty-one sorties by a mngle Auster 
J/1B spraying aircraft (Fig. 1; 48-gallon spray- 
load and 180 h.p. Gipsy Major I engine), using a 
second Auster J/1 for observation and reconnaissance, 
without ground scouting or demarcation. 
Throughout the period of operations the swarms 
concerned travelled consistantly down-wind; on all 
four occasions on which both upper-wind observations 
and aocurate succeasive swarm fitxes were available, 
swarm-track was within 1°~8° of directly down the 
sae ior. vectorial mean wind between the 
ies and the level of the highest locusts. The 
-wind movement previously shown to be a4 
general characteristic of major long-distance swarm 
1° was thus alao true in detail for the 
hour-to-hour swarm movements recorded during 
these trials. It was accordingly found poasible to use 
the local PE pilot-balloon observations to 
determine the sector to be searched for mooming 
swarina, and every swarm was in fact first located, 
by systematic air search, while still approaching base, 
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Fig. 2. 


giving ample opportunities for repeated spraying 
operations. 
Such repeated attacks by highly mancuvrable 


light spraying aircraft have several advantages over 
corresponding single operations by larger aircraft, 
particular swarms of the complex structure 


seen. in these triala (vide infra). 
both by overdosing and by ing locusts altogether, 
is more easily avoided with the light aircraft, with 
pare P E N d y pilot is simpler and expert 
direction accordingly less neceewary. An important 
Ror advange OF the. byce Gi arani ued ae 
that the cooling system of the inverted in-line engine 
proved particularly well adapted to deal with in- 
coming locusta, which accumulated harmlessly at the 
back of the air-scoop. Serious difficulties im this 
respect have been experienced in the past with, for 
example, radial engines'*. The carburettor air-intake 
and oil-cooler were adequately protested by specially 
wire o8. 

The ground-speeds of the swarms were very low 
(1-7 m.p.h.), as @ result of the mtermittent nature of 
the flight of the individnal locusts, and were sub- 
stantially leas than the oorresponding wind-speeds 
In such circumstances the original 


Waatage of spray, 


of the locusta—wase clearly inapplicable, since prac- 
tically the whole of the y applied in this manner 
would reach the ground Pado Sie awarm. 
The alternative ‘static curtain’— 
runs applied between fixed aa 
ahead of the swarm—woul 
of the spray applied in the first few runs. Further- 
more, with these low ground-speeds, a static curtain 
would need to be maintained for an excessively long 
time for the whole swarm to pess through it. - 
Fortunately, this type of ae behaviour (move- 
ment down-wind at a pround-speed well below the 
wind-speed) had been encountered and studied during 
the aircraft observations in 1951, and it 
had. decided that such swarms should be attacked 
by drift-spraying, using the flying locusta for de- 
marcation; but in fact treating the temporarily 
settled locusta beneath, which probably represent 
the greater part of such swarms, a8 the primary 
target, 


clearly also wasto sana . 





Estimated doso of 20 por oont dnltro-ortko-oresol depomted on locusts fying at volume density of 0- 1 per m.* through singles 
spray-abest giren by drop-spectrum and emreshon-trate taed during Febriary 1052 


The most complete evidence secured during the 
1952 trials on the effects of serial spraying was 
provided by the small fourth swarm, initially a mile 
long in t and covering an area of 300-400 acres 
when densely settled, which was almost completely 

by the application of 340 gallons of 20 per 
cent itro-ortho-cresol from heighta of 50-400 ft. 
above the ground m the course of nine sorties. No 
rigorous assessment of mortality was possible, owing 
to the terrain (Acacia — Gyrocarpus — Delonix — Bosna 
dry woodland with Commiphora — Cordia thorn-bush, 
giving & total canopy roaching 40 per cent), and 
to the distance ace iy the swarm during the 
spraying operations (49 ip ; but the survivors 
which were actually seen (settled, mainly very thinly, 
over an area of no more than an acre) did not appear 
to amount to 0:1 per cent of the original swarm. 
Furthermore, these resulta were obtained under what 
had previously been considered unfavourable condi- 
tions, in respect both of swarm behaviour and of 
weathers", Thua all four swarms flew for the greater 
part of each day in rolling cumuliform formation, 
with some locusts at times up to 2,000 ft. above the 
ground, and many others temporarily settled beneath 
the swarm. Air temperatures up to 101° F. and 
relative humidities down to 25 per cent were encoun- 
tered during the all-day operations, with vigorous 
convective turbulence; counting accelerometer’ 
records during spraying averaged nine up-gusts per 
mile ex an equivalent vertioal air velocity of 
0-8 m./sec.—the terminal velocity of drops. 

Recorda, mainly pho phic, of the density and 
orientation of the flymg locusts, and other relevant 
observations taken during these trials, made it 
possible to assess the fleld-results obtained in relation 
to the latest Porton data! on spray pick-up and 
toxicity of dinitro-ortho-cresol to flying locusts under 
controlled wind-tunnel conditions, psing the con- 
venient method of graphical analysis developed by 
Sawyers, 

The evidence thus obtained on the probable distri- 
bution and effect of the spray within a swarm is 
illustrated by Fig. 2, computed for the drop-spectrum 
used the trials (with a mass median diameter 
dete by the Colonial Insecticide Researah Unit 
as 220 a the corresponding emiasion-rate (30 gal/min, 
at 85 m.p.h. T.A.8.), and a swarm density of 0-1 fly- 
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ing locusts/m.*, which may be regarded as represent- 
ative of the denser parts of the swarms sprayed 
in 1952. The contours indicate the dose piaked up 
by locusts flying through the spray-sheet on courses 
perpendicular to the latter; at a depth below the 
spraying aircraft and a time after spraying correspond- 
ing respectively to the ordinate and abscissa of the 
appropriate point in the diagram. The area within a 
particular contour in such a diagram gives a direct 
measure of the number of locusts dosed to at least the 
. contour figure, and, if this figure be chosen to give an 

appropriate mortality, an estimate of kill be 
obtained. ithe: does. danny pencil! fe la can 
estimate of kill is one such that the number of 
locusts killed under the given conditions by doses 
smaller than this is equal to the number of locusta 
surviving doses larger than this figure. Now the 
numbers of locusts dosed to a particular level are, at 
the relatively low denmties so far encountered, 
roughly inversely proportional to the square of the 
dose. The ired contour value is accordingly 
liable to be appreciably below the median lethal dose 
(LD 50 per cent); and its actual value will depend 
op the exact relationships between dose and mortality 
_ and between dose and relative numbers treated for the 
insecticide and conditions under consideration. From 
dose/mortality data for this particular dinitro-ortho- 
cresol formulation, applied to flying desert locusts at 
& representative range of drop-sizes, and the relation- 
ship between dose and relative numbers treated under 
the conditions of the trials, determmed graphically 
from diagrams such as Fig. 2, the value appropriate 
to these conditions has been estimated to be about 
LD 85 per cent. This corresponds to a spray pick-up 
ranging from 45 ugm. per locust for 1 radon 
220 . per locust for 350+. drops’. Fig. 2 shows 
a 35 contour constructed in this manner, en- 
closing ‘a stippled area which provides a measure 
cf the kill. 

The treaiment so far assumes that all the locusts 
fiy straight through the spray-sheet on a heading 
perpendicular to the latter, while the actual swarms 
sprayed exhibited a characteristic diversity of 
orientation. Sawyer’s treatment may be exterded 
to cover such behaviour by considermg the extreme 
case of completely random orientation, with locusts 
flying on all possible courses. It is readily shown that 
such randomly orientated locusts may be expected 
to pick up an average dose n/2 times greater than that 
picked up by locusts flying perpendicularly‘ through 
the same part of the same epray-sheet, but that at 
constant locust density the number of randomly 
orientatod locusts passing through a given spray- 
sheet in unit time (or, since attenuation™-'* oen be 
shown to be unaffected, during the whole affective 
life of the spray-sheet) will only be 2/r or 64 per cent 
of the number which would pass ugh it on & 
perpendicular orientation. Under the conditions of 
the trials, orientation was not in fact completely 
random. Flight in groups, each of relatively uniform 
orientation, but with very large differences in orients- 
tion from time to time and from group to group 
within the swarm, such as were seen, would 
have the same effects as random orientation when the 
number of groups 1s sufficiently large and all orienta- 
tions are represented, But indications of an 
occasional local predominance of either up-wind or 
down-wind orientations (which would have been 
perpendicular to the spray-sheet) suggest that condi- 
tions may be ed as having been inter- 
mediate between the case of completely random 
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orientation and that of orientation perpendicular to 
the sheet. 

Before proceeding with an estimation of the kill 
to be expected from a particular operation, one further 
limiting condition must be defined: the length of 
time during which the spray-sheet continues to affect 
the swarm, through which it passes with the ocorre- 
sponding relative wind. This will d not only 
upon the relative wind, but also on size of the 
swarm, and on the position of the spray-run (always 
made at right angles to the relative wind) in relation 
to the swarm asa whole. Without much more precise 
recording of the progreas of each operation than was 
practicable at the time, some uncertainty is inevitable 
on this latter point; but its considered that an overall 
assumption that each spray-run was made across the 
centre of the swarm is, on the average, unlikely to 
be seriously in error. : 

The accompanying table summarizes graphical 
estimates of total kill for the particular operation 
for which informatiop was most complete, though, 
from the evidence available on the density of the 
flying locusta, it is only possible to say that the mean 
volume density of the locusts sprayed is likely to have 
been between 0-01 and 0-1 per cubic metre. Spraying 
height was 140 ft. above the ground (and well below 
the topmost l6custa), the smission-rate recorded on 
this occasion was 20 gal./fmin., and.the swarm was 
travelling down-wind at & ground speed of 8 m.p.h. 
in & wind of 7 m.p.b. It was about a mile long, giving 
with a relative wind of 4 m.p.h. an effective duration 
of about 74 mm. for esch spray-sheet. With an area 
of about two-thirds of a square mile, & mean aros 
density of the order of 1--10 flying locusts per square 
metre of plan area of the swarm, and only something 
like 40 per cent of the locusts in flight at onoe, the 
size Of the whole swarm may be estimated as between 
five and fifty million locusts. With this, estimate 
may be the figures for the estimated total 
kill resulting from the particular operation under 
consideration, ranging from 1-4 to 19 million (see 
table); the swarm was almost completely destroyed 
by seven such operations. 

SUMMARY OF GRAPHICAL AWALYRIB OF A Surely BPrRAYING 


Orena TIO“ 
O" 01’ N., 40° 24’ B., 15-51-16 07 B.A.8.T., Fobrnary 14, 1952 
Graphieal eotlensios of kill 
Orlentation of flying locusts : 
random spray-ahoet 
For volume density of 0 1 fiying 
s, 13x10’ 19x 10° 
For volume density of 0-01 ftylug 
a 14x 10° 2% x 105 
Of. total siro of swarm, estimated to contain 0-6-5 x 10° locusts, and 
almost completely destroyed by seren such operations. 
Graphical estumates af number: dosed io 1 ,000-agm level 
“ Orientation 
Random. 
otientation spray sheet 
For 0 1 loeusts/m.* zx 10" i aoe 
For 0 01 loousta/m.* - 12 x= 104 04 x 10° 
Of. independent estimate of 10%10° locusts this level, from 
oorpas co 


Furthermore, remains of 1,471 dead locusta, more 
than 99 per cent of them visibly contaminated with 
dinitro-ortho-creaol, were found at eighty sample 
points over an area 1,100 yd. across and extending for 
2-6 miles along the’ track of the swarm from this 
spray-aite ; and, while both sampling and searching 
were severely restricted by terrain and time, it was 
possible from the counts made to estimate the total 
dead within the area of the site examined as between 
10° and 10°. Chemical assessment of the degree of 
contamination of locusts was not practicable; 
but s detailed visual assesament, in conjunction with 
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laboratory data on the relationship between drop-tize 
end such stain-sizes on locuéts'*, indicated a mean 
level of contamination of the order of 1,000 pgm. 
per locust (incidentally suggesting a of over- 
dosing which is consistent with the that all 
these locusts must have out of the swarm 
within about an hour spraying). The 
graphical treatment gave estimates (see table) of 
the number of locuste dosed to at least 1,000 ugm. 
during this operation (corresponding to the shaded 
area in Fig. 2) ranging from 0:8 x 10* to 1-2 x 10, 
which may be co with the independent 
estimate, given by the corpse counte, of 10*-10° 
locusta E to about this level. 
The graphical treatment thus taht 
were clearly of the right order. of 
locusta, and the numbers a E EE 
level, as estimated from laboratory date and theoreti- 
cal considerations, both agreed, within the admittedly 
wide limita inherent in the nature of the flald-obeerva- 
tions, with the resulta actually observed. It was 
accordingly worth while to examine some further 
implications of the graphioal analysis. In particular, 
efficiency of this individual operation, estimated 
by comparing the figures given for total kill with that 
theoretically possible by applying the complete 
y-load of 48 gallons to flymg loonste ir 100 
at the corresponding median lethal dose of 60 
ugm., was only between 0-1 and 1 per cent. 
In the first place, spraying-height (considered at 
the time only in relation to the settled locusts then 
ed as the primary target) wae too low (140 ft. ; 
seo Fig. 2); the spray will have reached the ground at 
copoantrations which would still have been effective 
against fliers down to some 500 ft. below the aircraft. 
Spraying tactics clearly required modiflcation, in 
order that on each spray-run the lethal zone indicated 
by the graphical analysis should correspond aa far as 
possible with the main concentrations of flying locusts 
seen, Incidentally, even the peak ground-contamina- 
tion from each spray-run during this 
peman 1s only likely to have been - 
ł} gal./acro—imsufficient in 
fact either to have given an effect- 
ive kill of the more resistant settled 
locusts {vids infra), or to account 
for the degree of contamination of 
the dead locusta seen, which must 
accordingly have been sprayed in 
flight. Furthermore, the modifice- 
tions indicated in epraying tactics 
ee) nd to still lower levels of 
-oontamination, at which 
phytotoxicity effects”, and poten- 
tial dangers to man and stock (even 
if e exposed), become vanish- 
ingly amall 
In the second place, the kill 
obtained was very largely due to the 


smaller drops, the graphical treet- 
ment attributing some 80 per cent 
of the kill to smaller than 


100, which comprised leas than 
30.per cent of the total volume of 
this particular spray. While such 
dropa are, of course, particularly 
vulnerable to displacement by tur- 
bulence, the grosser manifestations 
of turbulence may to a first 


approximation be expected to affect 
sprey and flying locusta alike 


Fig. 3. 
Froniier 
of 40 miles ; 
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when the former is actually emitted amo _ the 
and 4 ie ray was &coo ly 
indicated. This PE AETS o greatly 
susceptibility attributable to fight are atrikingly 
illustrated by the area dosages for a 99 per cent kill, 
whioh for isolated flying locusts may be computed 
from the data of ref. 14 to require under ideal condi- 
tions only 0-02 gal./acre with 100-u drops, 0-1 gal./ 
Oe ee ee ee ee 
drops, with the correspo dosage of 
ee ee completely 
settled locusta! 

Thirdly, it would appear that LD 50 (or perhape 
even LD 35) may be a better criterion for air-spray 
insecticides than, the LD 99 figures previously used. 
The necessary laboratory teste on flying locusta have 
so far been carried out only with dinitro-ortho-cresol* ; 
but in testa using @ different (and therefore not 
necessarily relevant) method of application (by miero- 
drop syringe), -bengene hexachloride (BHO), for 

spate ek has been found to compare considerably 
more favourably with dinitro-ortho-creaol at the LD 50 
than at the LD 99 level?*. 

Further trials along the lines so indicated were 
financed by the Desert Locust Control Organization 
and undertaken the followmg season, using a drop- 
spectrum with a mass median diameter of 140-150 u 
instend of 220; tactics were directed at the flying 
locusta instead of at the settled ones; and small 
quantities of a y-benzene hexachloride concentrate 
were used as as dinitro-ortho-cresol. Between 
December 30, 1952, and January 31, 1958, 3,045 
gallons of concentrated insecticide were applied to 
fourteen smal immature and maturing swarms in 
flight durmg -three sorties (totallmg 97 hr. 
flying) by two Auster J/5G spraying aircraft (155 h.p. 
Qirrus Major III engine‘and 78-gallon spray tank) 
operating from four successive bases extendirg over 
some four hundred miles acroas Kenya, with the 
assistance of a third Auster for observation and recon- 





Saso DO ATO e E Te Karibern 

Janoary 15, 1909, ‘This ewarmn was ftially sighted ai Vie ae 
estroyed probably oomsliderably over-dosed 

application of 580 gallons of £0 per ommi dinitro-orthe-oresal 
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naissanoe (representing & further 94 hr. flying), but 
again without ground parties for scouting or demarca—_ 
tion, Data were also secured on the economics of 
such operations ; the total cost of chartering the three 
sircraft (terminal charges, overheads and i 
over the whole period December 1, 1852- 
February 14, 1953, including 179 hr. additional experi- 
mental, reconnaissance and communications ftymg) 
was £4,400, to which should be added £1,600 in respect 
a ate 
total ground expenses of the unit over this period. 
The results confirmed and extended those of the 
previous season. Repeated air observations of four 
of the sprayed swarms, each initially covering 300-500, 
‘acres in flight in, a cumuliform formation, and 
at times visible up to forty miles away (Fig. 3), 
demonstrated the i effects of spray-rates 
totalling about, 1 gallon dinitro-ortho-creacl per acre 
of fying swarm; all four swarms were reduced to 
amall groupe of survivors, found only with consider- 
able difficulty and no longer worth spraying. It has 
incidentally since been learnt that dinitro-ortho-cresol 


Circumstances exceptionally favourable for ground 
assesament on one occasion during the Kenya trials 
made le for the first time a direct asseaament of 
the total kill resulting from s eee ere. operation 
of this nature. Thus, following lication of 
50 gallons of 11 per cent y-benzene h oride to a 
low swarm between 16.50 and 17.20 
hr: on January 27, 1958, over open ranching country 
between Nanyuki and Thompson’s Falls in the Kenya 
Highlands, the swarm settled for the night only 
two-thirds of a mile beyond the spray-site, and the 
survivors did not move off until shortly before noon 
; aeir Practically the entire kill resulting 

tion accordingly took place within the 
300 ¢ acres pape grassland, with scattered Acacia drepano- 
lobtum and pre myriina, which comprised the 
roosting site, instead of being scattered along many 
miles of thick thorn-bush as after all previous opera- 
tions. Counts at 101 sampling points of 1 sq. yd. 
each, located to provide a valid composite sample of 
the whole erie wae gave & mean and standard 
error of 88 + 5-8 per square yard, corresponding 
to a total kill of 87 + 6 million locusta. The net cost 
of this operation, including all flymg and ground 
expenses of the unit over the period from the initial 
air-search for this swarm until the final spra spraying 
sortie, was £195. However, while between arty 
eighty tons of locusts had thus been killed at a cost 
of about £3 per ton by 50 gallons of insecticide oon- 
taining 75 Ib. of active Ingredient, the actual efficiency 
of the tion, estimated approximately by com- 
paring the kill obtained with that oo to 
the AAO TER of the same quantity of insecticide to 
the vertex of Locusta at the median lethal dose’, 
was still only 1-5 per cent. This figure provides some 
indication of the scope still remaining for improve- 
ments in the technique ; and, as has been indicated, 
effective methods are now available for the logical 
development of appropriate spraying equipment and 
tactics!5, and for the accurate assessment of new 
insecticide materials against flymg locusta under 
controlled conditions‘ ; also studies on meteorological 
factors in relation to swarm movements (refs. 10, 21, 
ets.) have begun to provide & rational basis for the 
short-period tactical forecasts of swarm movements 
essential for effective operations of this natyre. 
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A fuller account of the 1951-58 trials and of the 
associated observations on locust behaviour is to be 


. prepared for publication elsewhere. We should like to 
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CHANGES IN THE MORTALITY- 
RATE DUE TO MYXOMATOSIS 
IN THE AUSTRALIAN WILD 

RABBIT 


By Pror. FRANK FENNER, M.B.E. 
Australian National University, Canberra, Australia 


ATCLIFFE and his colleagues! have described 

the violent epizootics of omatosia which 
occurred among Australian wild rabbits in the 
summers of 1950-51 and 1051-52. During the 
summer of 1952-53 there were again epixootics over 
the greater part of south-eastern Australia, and the 
rabbit population is now at a lower level than it has 
been since the gresit droughts of 1919 and 19458, 
During the past few months, however, there have 
been reports from a few areaa that an increasing 
number of affected rabbits were recovering from the 
disease. -In this note an attempt has been made to 
asseas the evidence for these reports, and possible 
mechanisms of recovery from myxomatosis are 
discussed. 
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All reports of myxomatoais in Oryotolagus cuntoulus 
have emphasized the very high lethality of the 
disease. Recoveries are extremely rare among 
laboratory rabbits; but often masive doses have 
been used for infecting these animals. In contact 
infections, and inoculations with small doses of virus 
in 560 laboratory and English wild rabbits, Martin? 
obearved ten recoveries out of 812 cases infected with 
one strain of the virus, three out of 248 with another 
strain, Bull and Mules‘ noted two recoveries in 929 
wild Australian rabbits exposed to infection in a 
colony maintained by the regular addition of normal 
animala. 


Accurate information upon population densities of 
wild rabbits in the field is difficult to obtain in 
Australia; bot Myers* recorded reductions from 
5,000 to 50 and 500 to 12 in two areas in which 
rabbits were subjected to their first to the 
disease. ar counts were made on standard 
walks. In adjacent arees it was found that about 
25 per oent of the survivors gave scrological evidence 

lying this figure to the 
relict populations, One- O case-mortality-rates 
of 99-4 per cent and 99-8 per oent, which agree 
closely with that recorded by Bull and Mules in the 
colony experiment‘, 

In a few areas in which extensive outbreaks with 
very high mortalities had occurred in the summer of 
1950-51 the performance of the disease was dis- 
appointing in 1951-53. Scattered cases occurred in 
the population which had built up during the winter 
and mg of 1952, but although the vector situation 
E A to ensure another violent epizootic 
‘this did not oocur. Sampling of these populations 
and tests of the sera for antibodies to ome virus 
revealed that the majority of the surviving rabbits 
had recovered from infection’, In these areas 
there had been wi infection, but a rela- 
' tively amall proportion of the infected rabbits had 
died. 


During 1952-58 field investigations were for the 
most part oonoentrated in a few areas in whiah 
regular observations of the rabbit populations could 
be maintained by officers of the Wildlife Survey 
Section of the Commonwealth Scientific and Indus- 
trial Research Organization. In the summer of 
1952-58 there were once again widespread and 
violent epizootics of myxomatosis over the greater 
part of south-eastern Australia. In a few localities 
TER Maar ite of the observation of many 
diseased rabbits, serological surveys at the end 
SE tie aane vealed (he degen of ved 
spread infection. A brief desorrption of one of these 
outbreaks indicates the nature of the observations*. 
Noorong Station, m the Rrverins area of New South 
Wales, has an area of 20,000 acres. During 1950-51 
and 1951-52 violent epizootics of myxomatosis 
occurred and the rabbit tion waa reduced to a 
very mall] proportion of its mze prior to the intro- 
duction of the disease. In spite of some breeding 

the winter the rabbit population in November 
1952, when the disease a again, was much 
smaller than at corresponding periods in previous 
years. Just before Christmas the station manager 
reported that it was abnost ible to see a rabbit 
on the p which did not appear to be infected. 
By the middle of January many of the rabbits seen 
in the paddocks had obvious signs of from 
myxomatosis. The kil was asseased by the station 
manager as 25 per cent; but this was abnost certainly 
an underestimate. Nevertheless, the kill did not 
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approach the figure of 90 per cent or more noted 
during the previous two years. The sera of the 
twenty-five rabbits tested after the outbreak oon- 
tained antibodies to myxoma virus. 

There are several pogsible explanations of the 
altered oase- ity-retes, and the position is 
complex because of the differing importance of the 
factors to be discussed in different areas, 


immunological 


Myxomatosis in the European rabbit is a generalized 
disease associated in the late stages with an extensive 
rash’, Free antibody is rarely found in the serum of 
laboratory rabbits infected with virulent myxoma 
virus, for even with minimal inocula they usually die 
by the ninth or tenth day. Free antibody could be 
found in the sera of animals receiving amall inocula 
of neurom virus’, however, eleven days after 
Serial bleeds on some recovered wild 
rabbits obtained after the 1950-51 epizootio showed 


that detectable antibody persisted, at a relatively 
“high titre, for at least eighteen months, and was 


by æ high degree of resistance to 
re-infection’. 


British ecologists®!° believe that few wild rabbits 
survive under natural conditions for more than a 
year. If this were the case in Australia the population 
exposed to the annual summer epizootics might be 
expected to be almost universally susceptible. 
During the past year regular sampling of rabbit 
populations and serological testa have revealed that 
an sppreciable number of rabbita whioh have 
recovered from one epizootic survive long enough to 
be exposed to the next one. The population count 
in one of the areas mentioned earlier in this article 
was 550 at the outset of the 1952-53 epizootic, 
compared with 5,000 at the same period a year 
earlier4, Sampling at the commencement of the 
epizootic indicated that 28 per cent of the population 
were survivors of the 1951-52 epizootic, and one- 
third of these, or 8 per cent of the total populatian, 
were immune. The pre-epixootio population of 550 
might thus be considered to consist of about 500 
susceptible and 50 immune rebbitse. The count at 
the end of the epizootic, one month later, was 77, 
and serum sampling of a nearby area at this time 
showed that all the remaining rabbits had antibodies 
to myxoma virus. Forty per oant of these were 
rabbits more than a year old. Thua there was & 
tion reduction of 500 susceptible to 46 recovered 
rabbita, that is, a 92 per cent coase-mortality-rate. 
This may be compared with the figure of 86 per oent 
calculated from the uncorrected figures (550 to 77). 
The accumulation of immunes thus plays some part 
in the diminished kills recorded. It may be expected 
to play a larger part in the next epizootic, for in this 
area (as in many others) practically all the surviving 
rabbits have recovered from the disease. 

Another immunological mechanism which may be 
of importance is the infection and active Immunization 

of @ proportion of kittens infected while they still 
possess antibodies derived from their immune 
This is probably of major importance in 
the maintenance of mousepox in populations of 
laboratory mice, with only occasional fatalities’, 
Current experiments indicate that kittens borne by 
myxomsa-immuoune mothers retain detectable serum 
antibody and exhibit a modifed response to infection 
for at least six weeks after birth. The number of 
recoveries occurring in laboratory experimenta has 
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been small, but there has always been a considerable 
prolongation of the survival-time. Field observations 
made so far, and the common ocourrence of the 
disease as ogive summer eprcotics several months 
after the mam season, minimize the possible 
importance of this phenomenon, but it is of potential 
especially if there were slight changes in 
the virulence of the virus or the genetic resistance of 
the host, or m areas in which active transmission 
occurred during the breeding season. 
Genetic Changes in the Virus 
Experimenta with the flbroma-myxoma ‘spectrum’ 

of viruses!‘ indicate that there are wide variations im 
the virulence of these viruses. Two variante of 
myxoma virus with lowered virulence have been 
isolated in the laboratory: Hurst’s neuromyxomas 
and Berry’s 804 mutant". Tests with the former 
variant have shown that it rarely causes death in 
laboratory rabbite infected with minimal doses, and ~ 
that it is by mosquito biting only with coan- 
siderable ty". Mykyto 7 has recently , 
recovered from & wild rabbit caught near Canberra a 
ee ee d ee 
the nine wild rabbits infected by contact. This strain, 
and other strains obtained in 1953 from several 
different localities in Australia, have allowed pro- 
longed survival of laboratory rabbits infected with 
small doses of the virus, and an occasional recovery, 


mosquitoes captured in the area in which there was 
& 99-8 per cent case-mortality-rate in 1951-52, and a 
92 per cent ocase-mortality-rate in 1952-58. It is 
likely that this reduction was due in part to the 
presence of this altered virus. 
The future of such variants of reduced 
io. If, like neuromyxoma, they 
_ virulence with a diminished 
idermal cells, it is unlikely 
enough to supplant the 


diminished killing capacity with the ability to ettain 
high conoentrationa in the skin would be likely to 
spread. 


Genetic Changes In Host Resistance 

The Australian wild rabbit 1eacts differently fom 
the laboratory rabbit to inoculation with the same 
dose of myxoma virus. The development of the 
disease appears to lag about one day behind what is 
found with laboratory rabbite. It is conceivable that 
there might be a fortuitous variation m innate 
in the wild rabbite in 


& few years alter the genetic 
tralian wild rabbit. In the abeence of any kno 


Environmental Factors 


Two environmental factors are known which affect 
the mortality-rate in myxormatosis: the effects of 
continued high temperature, and concurrent mfec- 
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tion with certain neurotropic viruses!*, Continued 
day and night temperatures of 37° O. have not 
occurred under natural conditions; but the possibilty 
that intermittent to high environmental 
temperatures t permit the recovefy of some 
infected animals not yet been tested. 

The Australian neurotropic virus (Murray Valley 
encephalitis virus) has been found to interfere with 
fibroma virus in a manner analogous to that desaribed 
with Semliki Forest virus**, and it is likely that a 
similar effect would occur with myxoma virus. 
However, the absence of MVE virus from southern 
Australia since 1951" precludes the possibility that 
this has been an important factor in the feld. 


Conclusion - 


Field observations supplemented by serum pride 
have revealed that in some areas the 
rate in myxomatosia has been lower than that obsarved 
after the first impact of the disease m many parta of 
Australia. Survival through a second epizootic of 
some of the survivors of the first epizootic contributes 
to this result, but cannot account for it completely. 
During the past year variants of the virus of alightly 
diminished virulence have been isolated from natural 
oases of the disease and from mosquitoes captured 
in epizootio areas. The epidemiological significance 
of attenuated variants depends upon their ability to 
spread through the ‘rabbit population; but their 
recovery from several samples of mosquitoes caught 
during epizcotics in the Murray Valley that 
in certain areas they may have replaced original 
‘standard laboratory strain’ with & consequent 
reduction in the oase-mortality-rate. Genetic changes 
in the innate resistance of the rabbit population may 
have occurred but have not yet been demonstrated 
expermentally. It is not yet possible to forecast the 


populations will certainly occur, due to the acoumu- 
lation of Immune animals. Genetic alterations in 
either or both the virulence of the virus and the 
innate resistance of the host may be expected to 
occur, and may, in & sporadio manner, further reduce 


the case-mortality-rate. ,ln spite of these changes, 
however, Iyxomatosis may reduce the 
rabbit population in Australia, so that it attains a 
balance at a very greatly reduced population density. 
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NEWS and VIEWS 


Plant Blophysics at Leeds: Prof. R. D. Preston 


Dr. R. D. Presron, whose appointment to the 
newly created chair of plant biophysios in the Botany 
Department at the University of Leeds has recently 
been announced, is one of the few scientists with an 
initial training in pure physics to make @ oareer in 
botany. He with first-class honours in 
physica at Leeds in 1929 but immediately began 
research, by mvitation of the late Prof. J. H. Priestley 
and later in collaboration with Prof. W. T. Astbury, 
on fundamental botanical problems, notably those of 
cell wall molecular architecture and sap ascent. He 
spent the first seven years after graduation in 
sapociation with the Botany Department as a holder 
of various uate research awards, which 
moluded a ior D.S.I.R. Studentship, an 1851 
Exhibition Fellowship and, in 1935-86, a Rockefeller 
Foundation Fellowahip which took him to Cornell 
University and gave him the oppo of spending 
& year in strictly botanical work under , Hames 
and Curtis. On his return fram the United States, 
Preston joined the teaching staff of the Botany 

giving lectures in all aspects of plant 
physiology and in @ number of general courses 
includmg plant morphology and elementary courses. 
He was promoted successively from lecturer to senior 
lecturer and eventually to reader. 

Preston’s readership coincided with the establish- 
ment of the Sub-depariment of Plant Biophysica by 
means of a substantial grant from the Department 
of Scientific and Industrial Research for basic equip- 
ment, including an electron microscope, in 1948. 
Plant biophysics as a normal teaching subject for 
un in botany had heen introduced the 
year before. Preston’s research output includes 
numerous pepers on cell wall structure and sap 
ascent together with several more general articles 
in publications such as Sotence News, Fibre Sotence, 
the “Symposium on Deformation and Flow in 
Biological Systems”, “Advances in Biophysics’, eto. 
His own work has recently been summarized in his 
book “Molecular Architecture of Plant Cell Walls” 
(1952). He has lectured on biophysical subjects in 
the United States, Holland, Sweden, France and 
Italy, and in the more strictly biological fleld he has 
acted for many years as external examiner in biol 
for the Yorkshire teachers’ training colleges. Wie 

romotion now to & chair in his own University is a 

tribute to an outstanding achievement and a 

for the maintenance of the fine traditions 
Botany Department. 


Committee on Air Pollution 


In reply to questions in the House of Commons on 
July 21, Mr. A. E. Marples, Parliamentary Secretary 
to the Ministry of Housing and Looal Government, 
announced that the Minister, with the Secretary of 
State for Scotland and the Minister of Fuel and 
Power, has appointed a committee ‘To examine the 
nature, causes and effeats of-air pollution, and the 
efficany of present preventive measures ; to consider 
what further preventive measures are practicable ; 
and to make recommendations”. The committee will 
be aasisted in ita work by assessors from the Ministry 
anal aaa and Local Government, Ministry of Fuel 
an ower, Mi 


Health for Sootland, and Welsh Board of Health, and 


good 
of the 
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Salford Goaniy “Borough Council; 8. R. Dennison, 
Fellow of Gonville and Caius College, Cambridge ; 
Sir Roger Dunealfe, chairman of British Glues and 
Chemicals, Ltd., chairman of the Federation of 
Britiah Industries Technical Legislation Oommittee 
and vice-president of the Federation of British 
Industries; Prof. T. Ferguson, profeasor of public 
health and social medicine, University of Glasgow ; 
Dr. G. E. Foxwell, eee of the Institute of Fuel ; 

Dr. R. Leasing; G. Nonhebel, Imperial Chemical 
Industries, Ltd. ; C. J. chemist~im-chief, 
London County Counsil ; and Prof. O. G. Sutton, 
ohairman, Atmospheric Pollution Research Com- 
mittee. 


`W 
University College, Ibadan : Report of the Visitors 


Taa report of the Visitors to University College, 
Ibadan (pp. 42; from the College), covers a visit 
made during Deoember 30, 1951—January 12, 1952, 
but also aomments briefly on some t 
devel The Visitors (O. R. Morris, J. E. 
Harris and W. Adams) were impreased with ‘the 
exoellent start that the College has made. Although 
it does not enjoy full publio confidence, the succeas 
of the College is of vital importance to Nigeria, and 
Ibadan is the necessary first step towards a Nigerian 
university. Of the three major problems facing the 
College at the time of the visit, those of the future policy 
for the Medical Sahool and of finance are well on their 
way to solution through subsequent developments ; 
that of academic self-govermment remains. Tho 
immediate tasks before the Oollege, as seen by the 
Visitors, are first to strengthen ita unity and to resist 
tendencies to fragmentation. Here the Academic 
Board can play a decisive part by taking up ite full 
rip areca and providing & strong unifying 

uenoe. The second task, to consolidate the gains 
made during the first four years of rapid growth, is 
one for the administrative as well as for the academio 
staff, and the student body. The third is to work out 
a long-term guiding plan of academic devel 
and priorities, understood and agreed by the whole 
College, go that each new commitment it undertakes 
can be seen and judged against the baakground of & 
considered and balanced ashame of development. 
‘Lhe Visitors point out that both the College and ite 
staff are young and vigorous and that it has much to 
gain by retaming ite youthfulness by giving every 
opportunity to the junior staff to play a full part ir 
the work of the College and, in its staff recruitment, 
by continuing to attract young men and women to 
senior ae well as junior positions. The fourth task is 
to establish the reputation of the College so that it 
enjoys the full confidence of responsible Nigerian 
opinion, and has a public standing and national 
IE kadea of its position as the first university 
institution in Nigeria. Ihe College is financially moet 
vulnerable in its recurrent moome; but a substantial 
increage in ite endowment income has since been 
provided in a sum of £1 -5 million voted as expendable 
endowment by the Government of Nigeria. 


Wattle Research Institute, University of Natal : 
Report for 1951-52 
THe report of the Wattle Research Institute, 
University of Natal, for 1951-52 (pp. 76. Pieter- 
maritzburg : University of Natal, 1962) is more than 
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the usual annual one, aa it is now issued in A 
instead of January to coincide with the financial 
year of the Wattle Growers Union. The change, says 
the report, has enabled work in progreas to be reported 
up to a well-defined seasonal phase and has allowed 
the writing-up to be done at a time of the year when 
the demands of field work are leas inaistent—points 
which will be understood by all field practical research 
workers. Considerable work has been carried out on 
the buildings of the Institute and the lay-out of the 
farm, with & planned road system which will oom- 
prise some twenty-two miles when completed. Some 
eighty acres of the farm have now been planted for 
expermments. Improvements have been made to the 
nursery, and a amall plantation of black wattle has 
been established to famlitate ad hoo tests of the effect 
of insecticides, weed-control chemicals, and so forth. 
Part 1 of the report deals with administration, and 
Part 2 with research, including sylviculture, genetics 
and plant breeding, chemistry and entomology. 

reports include one by H. Shaw, the director 
of the Institute, entitled ‘Natal, Home of the Union 
Wattle Industry”. Filling of research-staff poste has 
proved somewhat difficult, especially the junior posts, 
in which there is a high wastage of junior assistanis 
owing to resignations after a short period of service. 
Improved conditions of service are now being 
introduced. 


Carnegle Trust for the Universitles of Scotland : 
Annual Report for 1951-52 


Taa fifty-first annual report of the Carnegie Trust 
for the Universitaes of Scotland (pp. 80; Carnegie 
Trast, Edinburgh, 1958) covers academia year 
1951-52 and includes the folowing items: the 
abstract of accounts; & of grants for the 
period October 1, 1952—September 30, 1957 ; & report 
upon the work of investagators under th 
scheme during the year; o list of 
fellows, saholars and recipients of grants sinoe 

r 80, 1951; a list of awards for the year 
1052-58 ; and details of assistance to students. Of 
the £87, 865 distributed on research schemes during 
the year, £19,895 went to fellowshipe and scholar- 
@hips ; £4,000 m block grants to the four universities, 
for use at their discretion in assisting professors, 


readers, lecturers and assistants on research projects. 


during vacations; £3,645 to the new schama by 
which not more than ten specially selected members 
of the university staffs were given opportunity for 
travel and maintenance abroad on research; and 
£8,160 for grants in aid of research. £3,165 was set 
aaide to give partial guarantee against loss on pub- 
lication of works of high merit. Reverting to the 
pre-war practioe of utilixmg for ourrent income the 
annual interest from the general reserve fund and the 
fund founded fram repaymente by former beneficiaries 
‚(whioh increased durmg 1951-52 to £1,985 from 
' thirty-six former beneficiaries), the executive oom- 
mittee from an annual moome of approaching 
£127,000 offered to the Universities of 8t. Andrews 
and Aberdeen £50,000 in all, spread over the next 
quinquennium, 1952-57, subject to approval of the 
proposed use the commuttee. £80,000 each was 
somilarhy to the Universities of Glasgow and 
Edinburgh, with £28,000 during the period to the 
extra-mural colleges. In to applications for 
eerie and saholarships, the executive oom- 
seis points out that a number of applications 


l ebould more properly have gone to the 
Department of Scientific and Industrial Researoh. 


- 
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The scheme for the endowment of postgraduate study 
and research is appended to the report, and the 
committee directs attention to the second paragraph 
of the scheme which indicates that where science 
scholarships are ‘concerned, more especially in 
physics and chamistry, the committee reserves the 
Tight to give preferential treatment to applicants 
ineligible to receive allowances from the Department 
of Saientific and Industrial Research. 


Journal of Histochemistry and Cytochemistry 


Two numbers of the new Jowrnal of Histochemastry 
and } have now & . The new 
j is edited by R. D. Lillie for the American 
Histochemical Society and is published by Williams 
and Wilkins (£3 a year, post-paid). There will at 
present be six numbers a year, giving an aggregate 
of about 500 pages per volume. Manuscripts, books 
for review and all inquiries concerning material 
should be addressed to Dr. R. D. Lillie, National 
Institutes of Health, Bethesda 14, Maryland, U.S.A. 

and 
the literature. 
No doubt this will continue to be the case; but workers 
in these flelds will weloome a journal which is primarily 
devoted to cytochemistry, icularly if the new 
journal concentrates on ods. Papers whioh are 
primarily studies of biological problems, and whioh 
incidentally make use of histochemical and oyto- 
chemical methods, will more properly find their places 
in older journals. But there is a great field of investi- 
gation of cytochemical methods, much of which is 
highly controversial: studies m this fleld will find a 
more sppropriate home in the new journal. Each 
number of the new journal will also include a list of 
current papers on histochemistry published im other 
journals. 


Royal Scottish Kusen, Edinburgh : 
952 


Tans annual report of the Royal Soottiah Museum 
for 1952, while recording the normal activities of 
display and the systematio arrangement of reserve 
material, emphasizes the important part played by 
the staff in various educational and oultural organ- 
izatzons. To mention only a few examples, the 
director, Dr. D. A. Allan, ia one of the two British 
members of the executive of the International Council 
of Museums and sots as assessor and consultant in 
connexion with the award of Oarnegie grants to 
Soottiah Museums; Mr. Oyril Aldred is honorary 
searetary of the Scottish Federation of Museums and 
Art Galleries; and Dr. A. O. Stephen acts as 
examiner for the diploma of the Museums Associa- 
tion. The sum total of the activities of the staff in 
local, national and international organisations forms 
an impressive record. 


United States National Museum 


Taa annual reports of the United States National 
Museum for 1951 and 1952 well ulustrate the balance 
it is always necessary to keep in a well-planned 
museum between direct and indirect service to the 
public. Direct service is through exhibits, talks to 
visiting groups, answering of Inquiries; while the 
indirect service to the community is through the 
cataloguing, indexing and research on the collections. 
From the point of view of the staff of & museum, it 
may be said that the effective performance of both 
these functions depends*on that essential element in 
the work of a successful museum, namely, research. 


Report for 


No 4371 August 8, 1953 


Realizing this, the United States National Museum 
eat Washington ooncentrates on research, and its 
annual reports farm an impressive record of the work 
of the staff in this important direction. The scope 
of these investigations is so large that it ia perhaps 
invidious to perticularize; but mention might be 
made’ of the’ excavation of a large Cheyenne village 
in South Dakota where the evidence helped to 
the role of Indian tribes before and during 
the early historio colonization. Reports have also been 
prepared on mammals recently collected in northern 
Australia, in arctic America and in the eastern 
United States, and also on the evolution of the 
roman breeding habits of the honey guides, an 
joan. family of birds. Full geological details of 
the birth and growth of a voloano are given in a 
report on the Voloén de Paricutin in Mexico, 


Directory of Scientific and Technical Libraries 
South of the Sahara 


Tum Scientific Counail for Africa South of the 
Sahare has issued as Publication No. 8 a “Directory 
of Scientrflo and Technioal Libraries in Africa South 
of the Sahara’ . 61; P.O. Box 21, Kikuyu, 
Kenya, 1953 ; 2s. 6d.). This representa the first stage 
of work projected by the Council on scientific and 
technical library services in Africae. Both general 
and special libraries are i and entries are 
arranged first alphabetically under the headings of 
metropolitan countries participatmg in the work of 
the Counoil, then ional groupings of territories, 
where applicable, pli under terri- 
tories. Under each regional or territorial heading the 
libraries or departments conoerned are listed and 
numbered in alphabetical order, and the geographical 
and subject mdexes refer to country and number. 
Although the bulk of the entries relate to government, 
university or institutional libraries, a few industrial 
librariee—for example, those of African Explosives 
and Chemical Industries, Lid.—are included. The 
principal subjects oovered, the number of volumes, 
pamphlets and current periodicals are indicated for 
each library. It is intended to follow the Direatory 
with lists of periodical literature held by these 
libranes, where not already available, and, finally, 
to compile detailed catalogues for all the larger 
libraries. 


Forest Research In Indla and Burma, 1948-49 


Pager 2 of ‘Forest Research in India, 1948-49” 
deala with reports for Burman and Indian Provinces 
(pp. 72. Delhi: Manager of Publications, 1952; 
Ra. 5 or 8s.) and is divided into four chapters as 
follows: sylviculture and working plans are dealt 
with for Assam, West Bengal, Bihar, Onan, Bombay, 
Oentral Provinces and Berar, Burma, Ooorg, Madras, 
Punjab and United Provinces; forest botany for 
Assam, West Bengal, Central Provinces and Berar, 
and Burma; forest entomology for Assam, Central 
Provinces and Berar, Burma and Punjab; utilization 
and economic research for Awam, West Bengal, 
Orissa, Bombay, Burma, Madras and United Pro- 
vino. An outstanding and serious problem faces 
- Burma in the important branch of forest working 

plans. Up to the outbreak of the Second World War, 
Burma held her forests in high esteem and had 
working plans covering the greater part of the 
oountry, thus safeguarding the foresta from over- 
exploitation. Many of these plans had been revised 
several times. It is impossible to attribute the present 
deplorable position entirely to the destruction of 
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records during the War, altho this olaim is made. 
The real reason is that given : ost divisional forest 
aa Gre Few (a iho diea ahd have ao r onai 


knowledge of their charges and are therefore not 
quite capable to cope with the revision of the plans 
until know more about the division. The 
assistants are few and in to give much 
help in the compilation of the plans and most officers 
have new and inexperienced clerical staff”. 


A Stauropteris with two Megaspores 
A LowEn CARBONITEROUB gpeaies of Stauropterts, 


two well-devel megaspores—e conditjon unknown 
elsewhere in the plant kingdom (K. R. , Phal. 
Trans. Roy. Soc., B, 287, No. 642, 73; 1952). The 


i cdi aoa containing amall spores which was 
y known is now recognized as being & micro- 
sporangram. The author considers that heterospory 
may be found in other species of this genus. The 
reconstruction of the frond, essentially a repeatedly 
dichotornixing branch system, suggests that ıt may 
have been supported on an underground stem. 
Critical specimens showing the attachment of the 
Bensomies fruits to small ultimate Stauropterts 
branchleta have been obtamed. These 
bodies, formerly recorded as Bensontiss, are now 
known to be megasporangia, typically containing 
two well-developed megaspores. There are indications 
that a tetrad -of young eal deen was initially 
present but that two of them ted. ‘The 
mode of spore liberation is still obscure. pas gar 
considers that Stauropterts can no longer be included 
among the primitive ferns : it deserves to be placed 
in a separate order of ita own. Phylogenetically, it 
may have from the common ancestor of the 
Pailophytales, together with the Zygopteridee, but 
may have separated early from that group and 
evolved in the direction of the Pteridospermm. 


Experimental Taxonomy 


In a survey of ‘Methods of the Experimental 
Ground in Relation to Taxonomy”, Dr. W. B. 
Turrill (Kew Bull., 3, 427; 1952) has considered the 
aims and procedures in experimental taxonomy. 
These are held to be essentially supplementary to 
the herbarium and otber methods used by the 
taxonomist, and not a replacement of them. The 
advantages and limitations’ of the i tal 
See ARE PE T 

ted in it, are set out. Ecological and genetical 
stadia undertaken in the taxonomio interest, are 
ae among the main features of this work. 
taxonomy is unavoidably of a 

langage cobaracter, it offers a wide and interesting 
for discovery and introduces students to a new 


and dynamic aspect of taxonomy. 


Earthquakes In New Zealand during [95] 


Sowa 291 earthquake epicentres for earth 
which ha in New Zealand 1951 have 
been catalogued by R. O. Hayes and recently pub- 
lished (N.Z. J. Sct. Tech., B, 34, No. 4; 1958). The 
general distribution followed a familiar pattern. 
Most of the earthquakes had epicentres in the South 
Island north of latitude 48° S., in the straits between 
the Islands and in North Island the portion 
north of latitude 38° 8. and west of longitude 176° E., 
where none occurred. The only epioentres south of 
latitude 48° N. were three immediately to the west 
of Dunedin, two near lat. 45° S8., long. 160° E., and 
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one at sea near lat. 44° 8., long. 167:8° E. Hight 
atioska doriae the. yer were ely with nET 6 or 
greater on the Modified Mercalli Scale, nme 
ahocks attained an instrumental magnitude of 6 or 
greater. Only three of these earthquakes had intensity 
and magnitude both greater than 6, these being as 
follows: February 10d. 08h. 27-0m., a.m.r., lat. 
40-2° 8., long. 177-0° E., instr. mag. 6-28-6-5, Mod. 
Mera. intensity 6; April 28d. 06h. 50-3m. G.M.T., 
lat. 87-8° 8., long. 178-2° E. instr. mag. 6:75, Mod. 
Mero. intensity 7 (7); Jimme 24d. 04h. 41-8m., G.M.T., 
lat. 89-4° S., long. 176-2° E., instr. mag. 6-25, Mod. 
Mero. intensity 6-7. Isoseiamal lines are drawn for 
‘two of the most important earthquakes of the year”. 
One of these was that of June 24, mentioned above, 
and the other ocaurred on January 10d. 19h. 15m., 
G.M.T., lat. 42-8° 8., long. 173-2° E., instr. mag. 
5-6 ca., Mod. Mero. intensity 7. The Jan earth- 
quake waa felt m Christchurch with Modified Meroalli 
intensity 4, and the June earthquake was felt in 
Wellington with Modified Mercalli intensity 8. 


Colontal Service: Recent Appointments . 


Tus following appointments have recently been 
made in the Colonial Service: J. H. Gisborne 
(botanist, Agricultural Deperiment, Nigeria), prin 
cipal agricultural officer, Nigeria; F. J. Harpe: 
apd agricultural officer, Nigeria), deputy director 

iculture, Sarawak; C. A. Thorold (plant 

thologist, Nigeria), prinoipal research offlcer, 
Nigeria. acd M. Waison (senior agricultural officer, 
Uganda), director of agriculture and ve 
services, Somaliland Protectoraie; J. a 8, SEA 
Wilson (senior agricultural officer, Ni 

icultural officer, Nigeria ; W. B. Colli y Tede, 

. T. Horwood, D. A. Lane and J. M. Ramsay 
(assistant conservators of foresis, Gold Coast), senior 
assistant conservators of forests, Gold Coast; R. M. 
Harley and C. J. Taylor (senior assistant conservators 
of forests, Gold Coast), conser vatars of forests, Gold 
Coast; D. W. Powell (geologist, Water Development 
Department, Tanganyika), geologist, Uganda; R.G. 
Seal (geologist, British Guiana), geologist, Uganda ; 
E. W. Temple-Boreham (game ranger, Kenya), 
senior game ranger, Kenya; P. O. M. Hosten (land 
settlement supervisor, Trinidad), agricultural officer 
(land settlement), Trinidad; T. A. M. Nash (chief 
entomologist, West Africa Inter-Territorial Research), 
deputy director, West Africa Inter-Territorial 
Research ; F. W. Will (livestock cfiicer, Nyasaland), 
lrvestoak marketing officer, Veterinary Depariment, 
Nyasaland; W. D. Ware-Austi, agricultural officer, 
Kenya; I. Maol. Macfarlane, vetermary officer, 
Nigeria ; H. O. Hodgson, pyrethrum chemist, Kenya ; 
Dr. P. J. Mullaney, eal pathologist, Barbados ; 
J. Tarala, veterinary officer, Kenya. 


University of London 


Ten following announcements have recently been 
made from the University of London. The titles of 
fessor emeritus in the University have been oon- 
forred on the following on their retirement from ther 
respective chairs: Prof. W. G. Bickley, mathematica 
at the. Imperial College of Science and Technology ; 
Prof. Wiliam Brown, plant pathology at the Imperial 
College of Science and Technology; Prof. J. W. 
Munro, zoology and applied entomology at the 
Impenal College of Science and Technology ; Prof. 
H. R. Robinson, phymcs at Queen Mary College ; 
and Prof. Gilbert Stead, physios at Guy’s erate 


NATURE 


Soe 


August 8, 1953 VoL 172 


Medical School. The following have been- appointed 
to University , all tenable at the Impérial 
College of Science and Technology; in ‘the subjects as 
indicated : J. R. Ashby (civil engineering),-Dr. O. C. 
Butler (physios) and Dr. R. M. Goody (meteorology). 
The title of reader in mathematics in the University 
has been conferred on Dr. D. B. Soott, in respect of 
the post held by him at King’s College. 


The Oldest Agricultural Research Institute 


Du. W. Lann-Perres points out that the descrip- 
tion of Rothamsted in the leading article in Nature 
of July 18 as “the oldest agricultural research 
institute in the world” might be misunderstood, as 

ult set up an experimental farm at Bechel- 
bronn in 18386, seven years before Rothamsted was 
founded. Boussingault’s farm, however, was sban- 
doned after the Franco-German War im 1870, and 
Rothamsted can thus now claim to be the oldest 


Announcements 

Taa British Standards Institution is moving fom 
ite present premises, and, as from August 17, ita new 
addreas will be No. 2 Park Street, London, W.1 
(Telephone, MAY fair 9000). 


Tea Bibliography of Scientific Publications of 
South Asia, No. 7, covering India, Burma and Ceylon, 
for January-June 1952 (pp. 171. New Delhi: Unesco 
South Asia Baienoe Co-operation Office, 1958; n.p.) 
incIndes & ee aa lementary oatalogue of scientific 
publications in South Asia and a supplementary list 
of new periodicals. The arrangement of the entries 
is the same as in previous issues of the bibliography, 
and the present issue maiudes some 3,500 entries. 


Tan Year Book for 1953 of the Library Association 
(pp. 528. London: Library Association, 1953. 2ls., 
or lös. to members) is the usual convenient reference 
work including, besides the charter and by-laws of 
the Association, lists of officers and oammitteecs, 
members and professional regester and the syllabus 
of examination, and a list of library associations of 
the world. There are also hats of publications of the 
Association, a list of Jubilees and centenaries and a 
graded list of text-books and works of referenoe, now 
running to sixty-seven pages. 

A Lier or FUBLIOATIONB of the Commonwealth 
Scientiflo and Industrial Research Organization, 
Australia, to December 1952, issued by the Oommon- 
wealth Council for Scientific and Industrial Research 
(pp. 82; Melbdurne, 1953), lists serially the handbooks 
and monographs, journals, bulletins, pamphlets, cirou- 
lars, divisional publications, eto., of the Council and its 

of the Institute of Science and Industry 
and of the Advisory Council of Saience and Industry. 
Those out of print are indicated, and, unless other- f 
wise mentioned, copies of the publications listed are 
obtainable from the Secretary (General Administra- 
tion), Commonwealth Scientiflo and 
Research Organization, 814 Albert Street, East 
Melbourne, 0.2, Victoria, Australia. 
Erratum. In the communication by Mr. B. Lincoln 
on ‘FEilastic Deformation and the Laws of Friction”, 
published in Nature of July 25, p. 169, the sentence 
beginning at the sixth line of the second paragraph 
should read: ‘The assumption that n> 0-67 
indicates some degree of plastic deformation may, 
however, be unjustified, ...”. 
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-SYMPOSIUM ‘on “Adaptation in Mioro-organ- 


isms’? wag held by the S8oaiety for General 
Microbiology during April 14-15 at the Royal 
Institution, London. The papers of the contributors 
had been circulated to members of the Society before- 


hand, and the symposium was in the form of 
discussions of each paper following a brief introduction 
by the author. 


Dr. R. Y. Stanier (University of California), who 
introduced the symposium, defined two types of 
adaptive phenomena. Evolutionary adaptation 
involves selection of an organism ing suitable 
characteristics whioh enable it to multiply in a 

ifo environment and to survive ns environ- 
mental changes. In physiological adaptation, oells of 
a population adjust themselves directly to meet a 
sudden change in the environment. Classical genetical 
adaptation of mi i is restricted, he sug- 
gested, by the predominance of haplophase and “a 
spotty distribution of sexuality”, although this latter 
characteristic was questioned in discussion by Dr. 
Muriel Robertson and Dr. G. Pontecorvo. Yet 
micro-organisms live in micro-environments which 
are subject to repid fluctuations—the environments 
are ‘“‘disocontinuous in time”. We might expect, 
therefore, physiological adaptation to be of consider- 
able ae aes among microbial populations, 

Dr. A. ©. R. Dean and Sir Cyril Hinshelwood 
(University of Oxford) discussed further the dis- 
tinction between nao barring which could be 
attributed to mutant ion and those whioh are 
based upon changes in the whole A opaona They 
have evidenoe that the ability of Bacterium lacite 
aerogenes (Aerobacter aerogenes) to grow in the 
presence of proflavine or chloramphenicol is not due 
to selection of drug-resistant strains. For example, 
cultures derived from colonies which have grown im 
the presenoe of high concentrations of proflavine 
show no greater resistance to proflavine than does 
the original culture which has never come in contact 
with the drug. Resistance has not been deeply 
i on the organiam, neither has a mutant 
been salected. However, resistance which is not lost 
on growth in the absence of the drug may be impreased 
by continuous sub-culture in the presence of the drug. 
That this observation could be due to mutant selection 
seemed to Dr. Dean and Sir il to be incompatible 
with the high reversion-rate whiah has to be aasumed 
to account for the stability of the non-resistant 
culture. They concluded that the selection of mutant 
strains might not play a big part in the development 
of drug resistanoe. 

Dr. A. W. Ravin (Columbia University, New York) 
discussed the occurrence in populations of Aerobacter 
aerogenes of cels with varying ability to utilize 
citrate and other intermediates of the tricarboxylio 
acid cyole. Normally, growth of the organism on 
these occurs after a lag during which 


utilize theee acids. This ability is lost on sub- 
culture on glucose, but is regained on further sub- 
culture on citrate. In any culture of the organism, 
however, Dr. Ravin bas shown that there are some 
mutant cells which do not utilize citrate; their 
relative number is increased by irradiation with 
ultra-violet light. Cultures derived from such ceils 
show a permanent loes of ability to utilize citrate. 
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i ba ADAPTATION IN MICRO-ORGANISMS 


It was pointed out that heterogeneous populations 
probably occur very frequently in microbiology and 
may complicate studies of adaptation. In discussion 
Dr. Monod suggested that such heterogeneity of a 
population might be due to some cells having, and 
others lacking, energy reserves or intermediates of 
some kind necessary for synthesis of the adaptive 
enzyme i for . Later in the sym- 
posium, Dr. M. R. Pollock followed up this point of 
an overall shortage of some such compound, speaking 
of the “quantum mechanics of bacterias”. 

Dr. Ravin also introduced the paper of Dr. P. P. 
Slonimski (Laboratoire de Génétique du Centre 
National de la Recherche Scientifique, Paris), who 
was unable to be present. Dr. Slonimalki'’s work on 
the effect of aocriflavine on the formation of oyto- 
chrome oxidase by yeast provides an interesting 
example of a specific relation between the hereditary 
and non-hereditary nature of formation of an anzyme 
system. Yeast cells which have been grown in the 
presence of sariflavine give rise to small colonies. 
Cells derrved from such colonies are deficient in 
cytoohrome oxidase and retain this characteristi 
indefinitely during vegetative reproduction. Aori- 
ar acs cs a age eng desire te a formation 
of cytochrome oxi and related enxymes in 
anaerobically grown yeast when the oells are exposed 
to oxygen. The experimental resulta indicate that 
governs both the hereditary and the adaptive 
meohaniams of respiratory enryme formation. 

Other pepers on the first day dealt with the 
mechaniam of synthesis of adaptive enzymes. The 
biosynthesis of pore aaa as Opposed to constitutive, 
engymes can be studied directly, and it seama reason- 
able to believe that information derived from such 
studies should be applicable to the formation of 
constitutive enzymes and of proteins In Selig 

Dr. M. R. Pollock (Institut Pasteur, Paris, and 
National Institute for Medical Researoh, London) 
spoke of the diffloulty of studying adaptive enzyme 
synthesis as an isolated, phenomenon, since it requires 
such close integration of energy-yielding reactions 
and reactions yielding i i in the synthetic 
chain. The adaptive formation of penioillinase by 
Bacillus cereus has been investigated in cells during 
the logarithmic phase of growth when metaboliam 
hes reached a steady state. Brief exposure of the 


` cella to penicillin at this stage induces formation of 


the , whioh continues after removal of the 
drug. itative considerations indicate that the 
ratio of molecules of penicillm fired to molecules of 
penioillimase formed is very small, suggesting a 
catalytic role for penicillin, probably as a oamplex 
with a cell nent, Dr. Pollock visualized a 
cyclical chain of reactions primed by an induoer-cell 
component complex and leading to the formation of 
the enzyme. 

The role of the inducer in synthesis was 
further discussed by Dr. M. Cohn and Dr. J. Monod 
(Institut Pasteur, Paris). They suggested that 
induotion is necessary in the formation of both con- 
stitutive and adaptive enzymes. In the former case 
the specific inducer may be a product of the meta- 
boliam of normal cells, whereas an external inducer 
is required for the creation of an adaptive system. It 
is postulated that either external or internal inducers 
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ive Tise to i which are concerned in the 
ae of amino-acids into enzyme proteins. 
- Thiophenol-f-galactoside is apparently a competitive 
antagonist of induced A-galactosidase synthesis in 
Baeterturm cols, and studies have been commenced in 
an effort to find compounds which may act as specific 
antagonists of inducers of constitutive enzymes. 

Dr. 8. Spiegelman and Dr. H. O. Halvorson 
(University of Ilinois) have investigated the utiliza- 
tion of free amino-acids in oells of Saccharonyyoes 
cerevisia during the formation of the adaptive system 
maltozymase. Enzyme synthesis occurs at the 
expense of the free amino-acids within the cells and 
cannot occur if the cella contain no free amino- 
acids. Their resulta suggest that the first stable (an 
important qualification which was sometimes over- 
looked in discussion) intermediates in enzyme 
formation must be of oonsiderable complexity. 

Prof. R. Knox (Guy’s Hospital Medical School, 
London) emphasized differential temperavure sensi- 
tivity as a means of di ishing between adaptive 

roceases and growth not involving such m Lams. 

he formation of adaptive enzymes appears to be 
more sensitive to temperature change than is cell 
proliferation. For example, the sensitivity of Bacillus 
cereus to penicillin is increased at temperatures whioh 
suppress the adaptive formation of penicillinase, but 
whioh do not affect growth in the absence of the drug. 
The sensitivity of adaptive changes to heat may be 
of importance in chemotherapy; there is already 
some evidence that isoniazide is more effective against 
tubercular infection in animals with abnormally high 


cultures which have been in contact with the drug. 
In some cases selection of & mutant may 
occur ; in others, growth in the presence of the drug 
seems to'be due to adaptive changes in most of the 
cells of the population. Dr. Abraham considered it 
very difficult to determine which type of change has 
occurred and found the replica technique of Lederberg 
and Lederberg alone convincing in its ability to make 
this distinction. Finally, he pointed out that it is 
soarcely surprising that so little is known about the 
factors causing drug resistance, when the modes of 
aotion of so few drugs have been elucidated. 

It was evident fram the followi radar E that 
organisms differ tly in their ability tolerate 
any one i ed rl ies in a single strain different 
types of resistant variant may be isolated in a single 


t. í 
(St. Thomas’s Hospital Medioal School, London), who 
showed slides illustrating the wide variation, both 
heritable and non-heritable, among strains o£Siaphylo- 
cooous aureus which can grow in the presenoe of anti- 
biotios. 
Dr. D. A. Mitahison (Postgraduate Medical School, 
London) discussed the variations in resistance found 
i PE isolated from hosts after strepto- 
isoniazid therapy. Ohanges in the popula- 


among 
tion of tubercle bacilli have 


phenomenon and also the relation of resistance to 
virulence and viability in medicine and public 
health. 
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The concluding papers dealt with a variety of 
micro-organisms ranging in size from bacteriophage 
to Paramesia, Dr. L. F. Hewitt (Serum Research 
Institute, Surrey) discussed the control that bacterio- 
phages may exert over evolution in bacteria. They 
are Known to act first by selection of phage-reaistant 
strains due to lysis of phage-sensitive ‘cells, and, 
secondly, by the actual tranamiasion of genetic 
characters of one cell to another through an infecting 
phage entering a cell without lysis occurring. In the 
second case detection is diffloult since it depends 
upon contact of the phages with organisms sensitive 
to lyms by them. In addition, bacteriophages are 
themselves capable of adaptation. Thus from one 
ape cinta dt peated ale deride ocne 

jum diphiheriæ, phages oan be obtained which 
lyse cells of different serological type. - 

Many of the arguments concerning the nature of 
changes in bacterial populations have centred on the 
question of whether or not a mutation has occurred. 
Dr. G. H. Beale (University of Edinburgh) pointed 
out that it is impossible to provide unequivocal 
answers to such questions since controlled breeding 
experiments cannot be carried out with bacteria. In 
Paramecium, however, such experiments can be per- 


‘formed. He discussed several types of adaptation in 


this organiem, all of whioh arose during asexual 
reproduction, In the cese of variation in antigenic 
etructure, it was shown that a change in the oyto- 
lasm had occurred rather than a gene mutation 
ollowed by selection. Similar phenomens probably 
account for other adaptations studied in this organism. 
Neverthelesa, the ability of & strain to adapt to given 
conditions 18 genetically controlled. 

Dr. L. F. L. Clegg (National Institute for Researah 
in Dairying, Shinfield) and Dr. 8. E. Jacobs (Imperial 
College of Science and Technology, London) described . 
work with thermophilia organisms which grow 
optimally at temperatures above 60° O. Though _ 
most thermophiles can adapt themselves to grow at 
lower , there are very few examples of - 
adaptation of a mesophilic organiam to the thermo- 
philic mode of life. Dr. M. R. Pollock suggested that 
the inability of some thermophiles to grow at lower 
temperatures might reside in changes in the equi 
librium of reactions concerned in synthetic processe. 
in the cell. 

Prof. W. Brown and Dr. R. K. 8. Wood 
College of Science and Technology, London) dealt in 
perticular with the adaptation of fungi to their 
natural habitat. Little is known of the physiological 
processes whioh enable them to flourish in the chosen 
conditions. The life-cycle of fungi is a very important 
factor in their ability to survive wide environmental 
fluctuations. The vegetative stage gives rise quickly ~ 
to conidia, which can germinate immediately when 
favourable conditions arise. Under unfavourable 
conditions, i can on sexual reproduction 
which yields long-lived resistant spores. 

Perhape the most striking impreesion gained from 
the symposium as a whole was the very considerable 
measure of agreement over the respective parts played 
by single oell and selective on in microbial 
growth. Muah of the lively discussion appeared to 
arise through the imability of obemists, bacterio- 
logists and geneticists to appreciate fully one another’s 
modes of expressing their conclusions. It was also 
clear that even & surface understanding of the aloser 
physiological relationship between the two mechan- 
iams of adaptation must await further experimental 
work. 
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SMITHSONIAN INSTITUTION 
ANNUAL REPORT FOR 1951-52 


HE report of the Smithsonian Institution for 

the year ended June 30, 1952*, includes the 
secretary's report, to which are appended depart- 
mental reports on, inter alia, the United States 
National Museum, the Bureau of American Ethnology, 
the International Exchange Service, the Astrophysical 
Observatory, the National Zoological Park, the 
National Air Museum, the Canal Zone Biological 
Area and the Institution’s hbrary, and the report of 
the executive committee of the Board of Regents. 
The secretary’s report is the last from Dr. Alexander 
Wetmore, who retired from administrative duties at 
his own request, to continue scientific work as 
research associate of the Institution, and was suc- 
ceeded at the beginning of thia year by Dr. L. 
Carmichael (see Nature, 169, 952; 1952). 

In his final report, Dr. Wetmore points out that, 
although the pay-roll of the Institution has more than 
doubled during the past twenty years, the hours of 
service per week have decreased (from 20,592 man- 
hours in 1942 to 20,200 hours in 1952, with a greatly 
increased. work load). Unless this situation is speedily 
remedied, the Institution will have to curtail ita 
duties or its services. All available space is now fully 
utilized; but additional buildings for the United 
States National Museum and National Air Museum, 
for the oollections in art, and for research work in 
natural history and other fields are essential, and a 
substantial mcrease in endowments is required for 
this purpose as well as for research and publications 
and maintenance. Of the present appro- 
priation of 2-5 million dollars, nearly 900,000 do 
goes on maintenance and operation of buildings, 
nearly 800,000 dolars on the National Museum, 
319,000 dollars on servioes, 177,000 dollars 
on the National Air Museum and 116,000 dollars on 
the Astrophysical Observatory. During the year the 
Mary Vaux Walcott Fund for Publications in Botany, 
amounting to 60,000 dollars, was established: pub- 
heations issued under this Fund will be chiefly 
technical.and will relate to researches of the United 
States National Herbarium. 

More than 607,000 specimens were received and 
distributed among the six departments of the United 
States National Museum, which also issued twenty- 
seven publications during the year. Field-work was 
conducted on the distribution and variation of the 
bird-life of the Republic of Panama, on the ecology 
and on the hfe-history of freshwater fishes in the 
streams ini the mountain and Piedmont 
plateau sections of the Atlantic slope from Virginie 
to Georgia and Alabama. ‘The ornithological survey 
of Oolumbia was continued and also the study of 
mammalian and other hosta involved in the trans- 
muasion of scrub typhus in the vicinity of Mount 
Kinabalu, Britiah North Borneo, while a fleld study 
was made of the relation of the Bromeliaces to 
malarial control in eastern Brazil. 

The bulk of the rt on the Bureau of American 
Ethnology is occupied by a report on the River Basain 
Surveys, prepared by Dr. F. H. H. Roberta, director 
of the Surveys. Smoe the beginning of tbis project 
seven years ago, 3,105 archmological sites have been 
located and recorded, and, of these, 578 have been 
and Finanelal 


for the 


*Smithsantan Institution. Re of the Secretary 
Report of the Faecohive Commi of the Board of 
Year ended June 30,1052. (Publfoation 4102.) Pp. 175. ashington, 
D.O.: Gort. Printing Offies, 1953.) 
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recommended by excavation or limited testing. The 
excavation work during the year covered thirteen 
reservoir areas in eleven States, with twenty-two 
excavating perties in the fleld. Beaides this, the 
Bureau’s staff continued systematic research on 
Mexican and Panamanian archmology, on the Eakimo 
and archmology of Oornwallis Island in the Canadian 
Arctic, on the Maya language, on the Iroquois and 
op Meso-American archsology. During the year the 
activities of the Institute of Social Anthropology 
were integrated with those of the Institute of 
Inter-American Affairs under an arrangement by 
which the Smithsonian anthropologists will be 
available for programme analyses of technical aid 
projects. 

The number of packages of government, scientifis 
and literary publications handled during the year by 
the International Exchange Service totalled 1,001,614, 
weighing 825,627 lb., conmgnments being made to all 
countries except Ohina and Rumania. In exchange 
for similar publications of other countries, sixty-two 
full and forty-two partial seta of United States official 
publications were sent abroad, aa well as eighty-seven 
copies of the Federal Register and ninety-four of the 
Congressional Record. Lists of depositories are grven 
in the report. Visitors to the National Zoological 
Park numbered about 8-3 millions, and the 2,675 
animals included fourteen species not previously 
exhibited. A list of animals in the oollection at 
June 30, 1952, is given. 

At the Astrophysical Observatory solar-radiation 
studies continued at the high-altitude stations at 
Table Mountain, California, and at Montezuma, Chile, 
while five silver-disk pyroheliometera were con- 
structed and furnished at cost to institutions in 
France, Finland, Central Africa, Greece and Rhode 
Island. The study at Table Mountain on the ozone 
content of the upper atmosphere from daily bolo- 

x a i in the Division of 
ion rgeniams, ies on bean seedlings 
indicate that photomaturation are not 
directly concerned either with chlorophyll synthesis 
or photosynthesis, but are due to a regulatory 
mechanism asociasted with a pigment having 
maximum absorption in the far red. Clear evidence 
was algo obtained that the synthess of anthocyanin 
is & photochemical response, separate and distinct 
from photosynthesis. Work on the effect of growth 
regulators on the uptake of nutrient salts by bean 
seedlings continued, and it appears that the reduced 
uptake patterns are chiefly related to decrease! 
growth of the planta treated with the growth 
regulator. 

The principal purpose of the (Panama) Canal Zone 
Biological Area is to provide a safe tropical environ- 
ment for research, and during the year 602 visitors 
went to the Barro Colorado Island station, of wham 
forty-eight were men of science who used the facilities 
of the island for biological studies. One such study, 
by Dr. E. Eisenmann, resulted during the in the 
publication by the Institution of the “Annotated 
List of Birds of Barro Colorado Island, Panama Canal 
Zone”, listing 806 species; and since the time when 
the list was given m the 1950 report, seven species 
of Prine oS la other than birds have been 

to the known fauna of the area, bringing the 
total of vertebrate forms to 486. During the year 
the National Museum Library was merged physically 
with the general library and all major library functions 
were consolidated and housed in the Natural History 
Building. The library received 60,512 publications 
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during the year, mostly by gifts and exchanges. A 
list of Smithsonian publications durmg the year is 

and these include, besides the sixth revised 
edition of the Smithsonian Meteorological Tables and 
the Smithsonian Logarithmic Tables, E. A. Goldman’s 
“Biological Investigations in Mexico’, A. H. and 
L.:F. Olarke’s ‘The Butterflies of Virginia” and F. 
Rasdtti’s “Middle Cambrian Stratigraphy and Faunas 
of the Canadian Rocky Mountains”. 


UNIVERSITY AFFAIRS IN GREAT 
BRITAIN, 1951—52 
HE ‘Returns from Universities and University 
Colleges in receipt of Grant for the 
Academic Year 1951-52’’", issued by the University 
Granta Committee, show a further declme of 1,856 
in the number of full-time studenta—to 83,458, com- 
Co 85,314 in 1950-51 and 85,421 in -1949-50. 
In English universities, full-time men students 
decreased by 724, but women students increased by 
128; for Wales the correspo figures were 276 
and 6, while for Scotland there were 861 fewer men 
and 120 fewer women. Overseas studente from 
within the British Commonwealth increased by 264 
to 8,921 full-time and 1,636 part-time students, and 
students from foreign countries by 187 to 3,039 full- 
time and 1,820 part-time students. While the 
reduction in numbers of full-time studenta was dis- 
tributed fairly generally over all faculties, except 
dentistry, which increased by four, from 2,885 in 
1950-51 to 2,889 in 1951-52, it will be noted that 
although the largest decrease (852) was in arts 
studente (to 35,936), those in pure science decreased 
by 115 to 17,058, of technology by 376 to 10,215, of 
medicine by 201 to 18,010, of agriculture by 188 to 
. 2,418, and of veterinary science by 38 to 1,087. 
Full-time advanced students of pure science 
by 35 to 2,858, of medicine by 27 to 965, of agriculture 
by 4 to 274, and of veterinary science by 3 to 10. 
On the other hand, full-time advanced students of 
technology increased by 98 to 1,105, of dentistry by 
20 to 42, and of arts by 17 to 8,314. Of the full-time 
students, 66,409 were reading for a first degree, 5,505 
for a first diploma, and 11,544 were engaged in 
research or other advanced work, the corresponding 
figuree for 1950-51 being 67,748, 6,244 and 11,327, 
respectively. 
The De igh of agsistod students was practically 
Se e TP pared with 72-5 per 
cent in 1950-51) although the figure for England 
as a whole remained unchanged, decreases at Oxford. 
(from "75:7 to 71-7 per cent) and at Oambridge (from 
74-3 to 67-8 per cent) were more than offset by 
increases at London (fram 65-9 to 67-7 per cent) and 
at other universities (from 77:9 to 70:5 per cant). In 
Wales the percentage of assisted students increased 
from 85-9 to 88-8; but in Scotland there was a 
decrease from 68-1 to 61:6. The d o on 
Parliamentary grants again and now 
ts 66-5 per oent of recurrent income, com- 
pared with 64-9 per oent in 1950-51, only 14-8 per 
cent coming from fees, compared with 16-6 per cent 
in 1950-51, 5:2 per oent from endowments, 4:1 per 
rat from local penne grants and 1-8 per cant 


* Untversity Grants from Unrrendities and 
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from donations and iptions, comparéd with 
5-5 per cent, 4°3 per oent a A pate 
ively, in 1950-51. The ratio of staff to students 
again increased, the full-time staff being ' 
now 8,952 compared with 8,608 in 1950-51 and 7,980 
in 1949-50. The increase was distributed fairly 
generally over most grades—professors, 43 ; readers, 
aesistant professors and in ident ‘lecturers, 8; 
senior lecturers, 71; lecturers, 222—but sagistant 
lecturers and demonstrators decreased by 58 to 1,587.. 
OClaasifled figures are included for the 2,454 full-time 

staff of the University of London and for 
the staffs of ita libraries, and the analysis of expendi- 
ture of the institutions of the University of London 
is now aocompanied by those of the Universities 
of Durham and Wales. 

Of the full-time students, 68,584 were in England, 
4,868 in Wales and 15,011 in Sootland. Of these, 
15,084 were at Oxford and Cambridge, 18, 812 et , 
London, and 30,188 at other 
colleges. Obanges at the indivi 
colleges were usually slight, only Oti 
North Staffordahire University College (157 to 300) , 
ahowing increases of more than a hundred students, 
and the universities of Oxford, Liverpool and 
Manchester and the Manchester College of Technology 
decreases of more than a hundred. The proportion 
of full-time students residing in colleges and halls of 
residence increased to 25:9 per cant ; the proportion 
of men in residence was 21-2 per cent and of women 
41-2 per cent, while 38,005 students (89-6 per cent) , 
were in lodgings and 28,828 (34:5 cent) at home. 
Of the 22,414 students admitted for the first time m 
19851-52 (an increase of 191 on 1950—51), 20,567 were 
reading for a first degree and 1,847 for s first diploma, 
and of those reading for a first degree, 1,926 were leas 
than eighteen years of age and 11,542 were nineteen | 
or more. There was no significant change in the 
distribution of full-time students compared with 
1949-50 or 1950-51. Arts students again represented 
43- "1 per cent of the total, those in pure acience 20-4, 
in medicine 16-7, in technology 12-4, in dentistry 
12-5, in agriculture 2-9, and in veterinary science 
1:2 per cent. While the proportion of full-time 
advanced studenta of technology increased to 12-9 
per cent compared with 11-8 per cent in 1950-51, | 
there is no other sign in these returns of any response 
to the urgent oall for more -trained tech- 
nologista, and although 25-8 per cent of full-time ` 
advanced students were working for a teacher's 
diploma, the contribution of the universities towards 
the supply of science teachers cannot be estimated 
from these returns. Of the full-time students, 36,745 
out of 49,275 men, and 10,160 out of 14,808 women 
in England, were reosiving assistance in the way of 
scholarships, exhibitions or other awards from publio 
or private funds; for Wales, the corresponding 
figures are 8,154 out of 8,546 men, and 1,142 out of - 
1,817 women; and for Scotland, 7,275 out of 11,149 
men, and 1,976 out of 8,862 women. Of 68,970 full- 
time men studenta, 36:8 per cent were in arta, 21-5 
per cent in pure science, 17:2 per cent in medicine 
and 15-7 per cent in technology ; for the 19,488 
women students the corresponding figures are 63:3, 
17-0, 15-1 and 0:9 per cent. Medicine and dentistry 
claimed 51-1 per cent of the part-time advanced 
students, arts 88-0, technol 8-0, and pure science 
7-2 per cent, compared with 44-6, 30-4, 9-6 and 
8-7 per cent, respectively, in 1950-5]. 

The recurrent income of the universities and 
university oolleges of Great Britain increased by 
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£1,479,876 10 £25,747,999, of which £17,126,903 was 
from Parliamentary grants, £8,807,440 from fees, 
£1,847,570 from ondowments and £1,044,151 from 
ts from local authorities. Of the total income 
public funds of £18,171,144 and £7,576,855 
from other sources, the University of London received 
' £5,484,932 from public and £2,146,915 from other 
sources; the University of Cambridge armilarly 
received £1,141,850 and £1,161,281; for Oxford the 
sorresponding figures are £1,010, 283 and £684,409 ; 
for Manchester, £947,752 and £276,882 ; for Bi 
ham, £784,576 and £251,156; for Durham, £779, 811 
and £326,310; for Leeds, £766,052 and £266,472 ; 
for Liverpool, £719,115 and £288,220; for Bristol, 
£684,082 and £313,864; and for Sheffield, £497,520 
and £156,079. No other English university or univer- 
sity college had an income exceeding half a million 
pounds. but all four universities in Scotland exceeded. 
this figure : Aberdeen, with £482,750 from public and 
£137,458 from other sources; Edinburgh, with 
£840,906 and £854,792; Glasgow, with £894,950 and 
£349,042; and St. Andrews, including Dundee 
University College, with £418,400 and £112,640, 
respectively. The University of Wales, including the 
Welsh National School of Medicine, received £900,678 
from publio funds, and £820,893 from other 
sources. 

Of the total expenditure of £26,132,122, an increase 
of £2,098,937 on the previous year, administration 
accounted for 8-8 per cent, tal maintenance 
69-3, maintenance of premises 11-4, and miscellaneous 
expenditure 9-5 per cent. Capital expenditure met 
from income amounted to £258,863 and allocatians 
to reserves to £222,586; for 1950-51 these figures 
were £254.274 and £236,707, respectively. Depart- 
mental maintenance included salaries of teaching and 
research staff and payments for superannuation, the 
running costa of la atone: lecture roams, libraries 
and museums, and the ly of materials, apparatus, 
books, specimens, eto. leg and rannuation. 
amounted to £12,542,804 compared with £11,895,971 
in 1980-51; this representa 48 per cent of the total 
expenditure compared with 40-1 per cent in 
1950-51, with @ 4 per cent increase in full-time 
staff. 

Library expenditure, excluding generel mainten- 
ance of library buildings, eto., retes, heat, light, 
repairs, etc., amounted to £988,020, or 3-8 per cent 
of the total iture, compared with £891,385 
and 3-7 per cent in 1950-51. Of this total, £527,238 
was for salaries and wages, £202,567 on socount of 
books, £118,702 on ipa) cane and £85,087 on bindings. 
The University of Oxford spent £27,160 on books, 
Cambridge £11,628 and Mantis £10,924, while a 
total of £58,730, inaluding £7,478 on the Central 
Library, £4,787 at the London School of Economi, 
£5,713 at the School of Oriental and African Studies, 
and £6,425 at University College, was for 
this purpose in the schools and collegea of the 
University of London. ‘Ten other universities, 
Birmin (£6,574), Bristol (£5,689), Durham 
(£6,328), Leeds (£7,377), Liverpool (£8,110), Reading 
(£7,582), Aberdeen (£5,818), Edinburgh (£7,686), 
Glasgow (£9,826) and St. Andrews (£5,168), spent 
£5,000 or more on books; and London (£85,485), 
Oxford (£8,953), Cambridge (88, 641), Glasgow (£8,258) 
Edinburgh (£5,677) and Manchester (£5,198) spent a 
similar sum on periodicals. The University of 
Wales, including the Welsh National Sahoo] of 
Medicine, apent £7,987 on books and £6,167 on 


No. 4371 


NATURE 


239 


DUTCH-NORWEGIAN JOINT 
ESTABLISHMENT FOR NUCLEAR 
ENERGY RESEARCH 


HE Dutch-Norwegian co-operative effort in the 
field of atomio energy was established in April 
1951, and ite initial aim was the completion of the 
heavy-water uranium reactor, Jomt Establishment 
Pile (JESP), which was under construc- 
tion at Kjeller, Norway. In order to farther work in 
atomic energy in the two countries a joint commussion 
consisting of three Norwegian and three Dutch 
membera was set up, and the establishment at 
Kjeller was inoorporated into a Dutch—Norwegian 
organization called the Jomt Establishment for 
Nuclear Energy Research (J.E.N.E.R.). The first 
annual report of this organization has now been 
published*, Mr. Gunnar Randers, who was director 
of the Norwegian Institute for Atomic En 
(I.F.A.), was appointed director of the Joint Estab. 
lishment, and, of the original members of the joint 
commission—Prof. 5S. Roæeland (chsirman), O. 
Dahl, N. Stephenson, Prof. H. A. Kramers, Prof. C. J. 
Bakker and J. M. W. Milatz—Prof. Rosseland has 
since resi as chairman and been succeeded by 
Prof. B. Trumpy, and Prof. Kramers has died. 
Since, however, the creation of the Joint Establish- 
ment was largaly due to Prof. Kramers’s initiative, it 
is most fitting that the annual report should include a 
photograph of him as frontispiece and commence 
with @ brief appreciation of his high standing both in 
scientific circles and in the realm of international 
sacra 


receded by ap extract from 4 
ee p ge by E Randars on September 26, 


1952, st the Technological Institute in Belgrade, 
Yugoslavia, in which he asserted that, though atomic 
energy research is undoubtedly an expensive item for 
amall countries to undertake, it would be a mistakes 
to believe that they have a choice as to whether they 
should undertake it or not. Small countries with 
large shipping mteresta—for example, Norway and 
the Netherlands——cannot afford to have the develop- 
ment of atomic ship propulsion come as a surprise to 
them, and he maimtained that a group of small 
European nations might well, by joining forces, 
produce one of the best research and development 
teams for atomic energy. 

Details are given, in the annual report, of the 
construction and operation of JEEP, which was 
started up on July 30, 1951. It has a graphite 
reflector of minimum thickneas 70 cm. and usos 
uranium metal fuel rods contained in sluminium 
tubes. The reactor was run mostly with a charge of 
sixty-two rods (about 2:3 tons of uranium) ; but this is 
considerably below optimum, The maximum power- 
level so far developed is 100 kW. with a neutron flux 
at the cantre of the pile of 8 x 10" neutrons/om.* 800. 
The year under review was mainly a ‘running-in’ 
period for the pile, and therefore relatively little 
chemical work was required; but sinoe the pile is 
well suited, from a technical point of view, for the 
production of radioisotopes, some research of a 
chemical nature has been started temporarily by the 
red ae Section. It is hoped that when a regular 

production is achieved at Kjeller, the import 
aba Tibation of isotopes from Britain, Canada and 
the United States, organized by the Joint Establish- 


Research. First innual 


* Joint Batabliehment for Nuclear 
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ment, will be limited to isotopes and labelled com- 
pounds not available at Kjeller. 

The work of the Physics t was concen- 
trated on the acquirement of a thorough theoretical 
understanding of the operation of the reactor and 
on the establishment of experimental facilities for 
research utilizing the neutron flux. Equipment 
available now includes a rotating velocity selector 
with spiral channels for the investigation of nuclear 
reaction cross-sections for thermal neutrons, a pile 
‘ oscillator, & beta-spectrometer of the short-lens type 
with no iron core, two maes spectrometers and & ten- 
channel pulse-height analyser with a resolving time 
of about 20 psec. Some prelmmmary discussions and 
investigations on new reactor types, with particular 
reference to ship propulsion reactors, are reported and 
this work is being continued. A health physicist was 
appointed to supervise the radiation monitoring 
programme, and the monitoring instruments which 
have been in use since the reactor started consist of 
permanent installations, mainly ionization arai 


of the Chalk River type; semi ee ee 
and portable monitors of the type; and 
PTE monitoring equipment, dosmeters and 


The report concludes with & statement of accounts 
of the Jomt Establishment covering the period July I, 
1951—June 80, 1952; a list of personnel m the various 
departments ; and details of the information service, 

ther with references to the scientifico articles 
peblished lished by members of the staff of the Establish- 
ment during the period under review. 


x 


CENSUS OF WOODLANDS IN 
GREAT BRITAIN 


MOST interesting report on.the census of wood- 

lands in Great Britain has been issued by the 
Forestry Oommission*. The Tt is based on & 
comprehensive stocktaking, and greatly amplifies 
the information published in 1951 in summary form. 
The present census was carried out between January 
.1947 and Jumo 1949, no fewer than 308,000 tabular 
reports and maps being submitted by parties of 
trained surveyors. In the report the methods upon 
which the material collected was classified are 
detailed. The woodlands are divided into coniferous 
high forest, broad-leaved high forest, coppice and 
coppice with standards, sorub, devastated woods and 
felled woodland. The distribution of the woods will 
probably cause surpriss to many. The counties with 
the largest woodland areas are: Inverness (212,616 
acres), Yorkshire, Hampshire, Perth, Aberdeen, 
Sussex, Argyll, Kent and Devonshire; while Mont- 
gormery has more than any other county in Wales. 
All counties have some woodland—London, with 639 
acres, or 0-9 per cent of its land area, is actually 
more densely wooded than Caithness. 

The data given are separated for the Forestry 
Commission and private owner, respectively. The 
total area of w d in Britam (exoluding wood- 
lands leas than 5 acres in extent) at September 380, 
1947, was 8,448,862 acres, or 6-1 per oent of the land 
surface of Britain, or only 71 acres of woodland to 
every 1,000 people. It is stated that Norway has 
. 28. 8 per oent of its land surface under trees, Belgium 
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18-2 per cent, and Denmark 9-3 per oent. As is 
well known, Britam has the lowest percentages of 
woodland compared with its land area to be found 
in Western Europe, exoepting Ireland and Holland. 
The comparison is somewhat misleadmg. Britain is 
& small island, densely populated and hıghly indus- 
trialized. Timber is essential to these industries ; 
but foresters and agriculturists realize that all land 
which oan produce crops or feed stock must be 
utilized by the latter. This of necessity sets the limit 
to the future area of woodlands; in addition, areas 
for housebuilding and works have to be eliminated. 
In each county this matter is now under consideration 
between those concerned with development and 
extension of agricultural and forest areas. 

The report states that 1,309,569 acres of the total 
area, of woodland were classified in the census as 
sorub, devastated or felled areas, largely aa the result 
of overfelling during the two World Wars. Thuis 
figure, says the report, shows the amount of rehabilita- 
tion work necessary to restock these areas. There is 
some differance of opinion upon one type of wood- 
land classified by the Commission as ‘scrub’. There 
are considerable numbers of poor coppice areas m 
England so classified, and it is true that the coppice 
is at bin a poor condition. But this is due'to 
the fact that, when the coppice value decreased, the 
owners failed to continue to replace the old stools as 
had been done periodically in past from the time 
the area had been treated as coppice. 


JOURNAL OF EMBRYOLOGY AND 
EXPERIMENTAL MORPHOLOGY 


HE first part of a new quarterly journal, 

the Journal of Embryology and 
Morphology, devoted to animal has 
recently appeared*. Its object is to act as a forum 
for workers mainly interested in developmental 
processes to be found in animals at any stage of 
their life-history. Research work to be published in 
this new journal will include descriptive, experi- 
mental, oheraical and physiological embryology, 
regeneration and healing, developmental changes 
involved in functional adaptation, growth, ageing, 
and other aspects of late morphogenesis. Studies of 
gametes and gametogenesis will be oonsidered for 
publication, provided they are not eer ie & 
cytological nature ; similarly, work on the ph 


of reproduction will be provided it does Sa 
more appropriately fall within the scope of any other 
specialized journal. of protozoology will also 


be considered which have a bearing on morpho- 
genesis. Papers on developmental processes in plants 
will recerve favourable consideration, too, if they in 
any way assist in clarifying zoological aspects of 
morphogenesis. 

The new journal will concentrate mainly on 
finished pieces of research. This means that the 
papers published will contain sufficient data, tables 
and illustrations to make clear the authors’ results 
and conclusions. Preliminary reportes and theses, 
therefore, will not be favourably considered for 
publication; neither will very long papers. It is 
hoped, nevertheless, when space permits, to publish 
theoretical and review papers. 


ony peat des He patie we city. oe 
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Such a journal is to be welcomed, especially since 

aroe editorial board of zoologista, anatomiste and 
embryologists has been appointed. It will no doubt 
relisve congestion in other journals, and will prove 
invaluable as a platform for discuasion, especially 
among those scientific research workers interested 
in the rapidly advancing fleld of morph 
biological, medical, veterinary, agricul and go 
forth. British members of the editorial board include 
such authorities as M. Abercrombie, G. R. de Bear, 
J. D. Boyd, F. W. R. Brambell, Honor B. Fell, 
W. J. Hamilton, Sidnie M. Manton, P. B. Medawar, 
D. R. Newth, OC. H. Waddington, J. Z. Young and 
8. Zuckerman. Other countries are ted on 
the board by the following: J. Brachet, ae nee 
J. Pasteels (Belgium); E. Fauré- 
Wolf (France); J. Holtfreter (United FTE ; 5. 
Hérstadius (Sweden); F. E. Lebmann (Switzerland) ; 
Chr. P. Raven and M. W. Woerdaman (Holland) ; 
A. Stefanelli (Italy); 8. Toivonen (Finland). 

Papers in the first (March 1958) issue, which follow 
a foreword written by A. M. Dalcg in the form of an 
essay on development, are: J. Pasteels : ‘Lee effete 
de la centrifugation sur la blastula et la jeune gastrula 
des Amphibiens. (1) Mécanisme de la formation des 
organes secondaires sux dépens de |’ectoblaste”’ ; 
R. M. Olayton: “Distribution of Antigens in the 
Developing Newt Embryo”; H. Y. Brøndsted: 
“Rate of tion in Planarians after Starva- 
tion”; A. HL Y. Brøndsted: ‘The Acceleration of 
Regeneration in Starved Planarians by Ribonucleic 
Acid” ; Et. Wolff, K. Haffen, M. Kieny and Em. Wolff: 
“Hassis de cultures én vitro d'organes embryonnaires 
; J.C. van de Kamer and 
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Department of Anatomy, University College, Gower 
Street, London, W.C.1, to whom all editorial oom- 
munications should be sent. 


ATMOSPHERIC OZONE AND THE 
UPPER-AIR CONDITIONS 


HE amount of ozone in the atmosphere is very 

small, amounting to a layer leas than 8 mm. 
thiok at normal,temperature and preesure. The ozone 
is nearly all m the stratosphere at heights between 
20 and 40 km. and ıs of great Importance as it absorba 
almost all the solar ultra-violet radiation. Dobson 
showed in 1929 that over Britain the total amount 
of ozone changed with the surface preasure dis- 
tribution ; the ozone amount was found to be high 
on the western sides of ions and low over 
anticyclones. This relation did not hold everywhere, 
and it was suggested that the true connexion was 
with the state of the atmosphere at high levels rather 
than that near the ground. 

The latest researches into the subject are clearly 
described by Sir Charles Normand in his 1952 presi- 
dential addreas to the Royal Meteorological Society, 
which has now bean published (Quart. J. Roy. Met. 
Soc., 78, No. 839, 39; 1953). Observing at Oxford 
with the Dobson spectrophotometer, which permits 
observations of ozone amount to be made even when 
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the seky is overcast with low cloud, he has found a 
olose inverse correlation between ozone amount and 
the height of the 300-mb. isobaric surface, the thick- 
nees of the layer between 500 and 800 mb., and the 
height of the eas of the troposphere—the tropopause. 
The connexion between them and ozone amount is 
very close, extending to variations taking leas than 
a day to complete. 

Besides reporting the result, Sir Charles discusses 


the origin. It was at one time thought that the 
relation between ozone and surface dis- 
tribution is due to horizontal motion of strat id 
air of high or low ozone content ; but, th this 


may be important durmg spring, when ozone 
increases from south to north, it cannot play a 

i during autumn, when there is very 
little latitudinal variation of ozone. Sir Charles sees 
the main reason for the relation between ozone 
amount and the meteorology of the upper tropo- 
sphere in vertioal motion in the stratosphere associated 
with rising or falling tropopause. As nearly all the 
ozone is in the stratosphere, it is clear that, provided 
formation and dissociation of ozone are sufficiently 
slow, oonvergence will bring about an increase in the 
total ozone content in a vertioal column and divergence 
a decrease. Below 35 km. the mass of ozone in a 
given mass of air (ozone mixing ratio) changes very 
slowly, and there is convergence in the stratosphere 
when the tropopause sinks. 

Using available information on thë vertical dis- 
tribution of ozone, Sir Charles shows quantitatively 
that this explanation is reasonable. He looks forward 
to more socurate information in future both on the 
vertical and horizontal distributions of ozone whioh 
will make the result more definite. This information 
is expected from the observations of a network of 
ts spectrophotometers now being set up from 

pitzbergen to the Azores and Spain under the 
plies of the Ozone Commission of the International 


Union for Geodesy and Geophyaics. 


DETERMINATION OF THE 


POSITION OF A RADIO STAR 


PAPER entitled “The Determination of ihe 

Position of a Radio Star’ by F. G. Smith (Mon. 
Not. Roy. Astro. Soc., 112, 5; 1952), describing work 
carried out as part of a p of the radio 
research at the Cavendish Laboratory, Cambridge, 
gives a desoription of a number of new methods of 
using the spaced-saerial interferometer and compares 
their accuracies with those of older methods. Four 
of the possible methods are dealt with—the periodicity 
interferometer, the crossed-axis imterferometer, the 
variable-axia interferometer and the double-transit 
rterferometer—and each of these is examined m 
torn. | 
It is pointed out that the new methods are par- 
ticularly applicable to the accurate determinations 
of the positions of intense radio stars ;/ when the 
object of the observations is to detect the 
possible number of radio stars, the periodicity inter- 
ferometer has advantages for dealinations greater 
than. about 30°, while the arogsed-axıs interferometer 
has advantages at lower declinations. Appreciable 
refraction may ooour at radio wave-lengths in the 
troposphere and also in the ionosphere ; in the former 
the refraction makes the star appear nearer the 
zenith than it actually is, and as the refractive index 
of dry air is practically the same for radio waves aa 
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for light waves, the refraction effects correspond 
closely to the standard astronomical effects. 

The refractive index of water vapour is greater 
at radio wave-lengthbs than at visual wave- 
lengths, and hence appreciable deviations at 
large zenith angles may be caused by a rapid 
gradient ae eee pale by a rapid 
lapse-rate of water blem 
been dealt with in the hyaioa] RE teorological 
Societies’ Report (1047); a quotation from a pub- 
hoation shows the magnitude of the correction that 

is necessary. The total a i0 refraction at an 
elevation of 5° was calculated to be 15’, one-third of 
whidh was due to water vapour. Irregular ionospheric 
diffractions occur and are be N ar by 
in thé apparent position of the radio star, and 
position may vary in 6 few seconds by 1-2’ of aro on 
& wave-length of 8-7 m. In addition, regular iono- 
spherio refraction takes place, and the simultaneous 
reception of radiation from two nearby stara may be 
responsible for confusion, the resulting error i 
which is discussed near the end of the paper. 


INSTITUTE OF PHYSICS 
ANNUAL GENERAL MEETING 


T the thirty-third annual general of the 
Institute of Physics, held on. May 29 at Bourne- 
mouth, during the second Convention of the Institute, 
the following were elected to-take office on October 1: 
President, Dr. C. Sykes ; Vtoe-Prestdent, Prof. F. A. 
Viak; Hon. Treasurer, Dr. 8. Whitehead; Hon. 
Secretary, Dr. B. P. Dudding ; New Ordinary Members 
of the Board, Mr. A. T. Pickles and Dr. P. 8. H. Henry. 
Prof. A. M. Tyndall, a founder Fellow and pest- 
president of the Institute, formerly professor of 
physios at the University of Bristol, and distinguished 
for his fundamental work on the mobility of ions and 
for his services to science and education, was elected 
to honorary fellowship of the Institute. 

The thirty-third annual report of the Board, 
covering the work of the Institute during 1952, was 
adopted at the meeting. It records that the Board 
met six times, and its various standing committees 
twenty-three times, during the year. The member- 
ship increased by 267 to 4,857 ; but there were small 
decreases in the numbers of subscribers and student 
members. The total of those elected to grades of 
membership for which approved academic quali- 
fications in physios are demanded was the highest 
since the foundation of the Institute. During the 
year, the first examination for the recently establiahed 
graduateship grade took place; twenty-one candi- 
dates presented themselves and six satisfied the 
examiners. The annual report refers to the large 
increase in interest shown both by employers and 
colleagues in the National Certificates in Applied 
Physios. Some slight alterations in the regulations 
governing these Certifloates have recently been made 
by the joint committee of the Ministry of Eduoation 
and the Institute responsible for the award and 
control of the courses. In particular, a practical 
examination need no longer be held as part of the 
final assessed examination. For the 1052 examina- 
tions there were 187 candidates for the Ordinary and 
33 for the Higher Certificate. 

About half the work of the Institute is now devoted 
to its publications, and the de and value of 
this work can be judged by the fact that receipts 
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from sales, moluding advertisement revenue, were 
£28,000 during 1952. The oirculation of both the 
Inatitute’s journals, the Journal of Sotentific Insiru- 
monis and the British Journal of Applited Physics, 
continues to increase steadily. The amount of 
material submitted to the journals in 1952 was 
similar to that in 19851, but the number of 

articles and reports in the Journal of Scientific 
Instrumenia was rather leas than formerly, with more 
space devoted to original papers.. Several new features 
were introduced into the monthly Bulletin circulated 
to all members ; these include invited articles “and 


-an annual index. New volumes published during 


1952 in the ‘‘Physios in Industry” series were ‘‘Indus- 
trial Magnetio Testing’ by Prof. N. F. Astbury and 
“Metallurgical Equilibrium Diagrams’? by Dr. W. 
Hume-Rothery, Mr. J. W. Christian and Mr. W. B. 
Pearson. Another interesting publication, ‘Physics 
a8 & Career’, written by Mr. N. Olarke, soore- 
tary of the Institute, at the suggestion of the Institute’s 
Education Committee, is a guide to the available 
avenues of training leading to professional recognition 
as & physicist. A oompanion volume is the rt, 
‘The Scientific Education of Physicists”, ‘esta by 
the Eduoation Committee. This contains details of 
the physios departments of all the universities and 
university colleges of Great Britain and of the 
technical colleges recognized by the Institute. An 
additional report entitled ‘‘Problems the 
Eduoation of Physicists’? will be published sian i 

The Institute continues to be represented on many 
joint committees and bodies, inoluding government 
committees and those of the Royal Society, the Oity 
and Guilds of London Institute and the British 
Standards Institution. 

The fourth in the series of “‘Phyaios in Industry” 
conferences, and the first since the Second World 
War, was held in Q during June 25-28, 1952. 
Its theme was ‘“Physiœ in the Transport, Ship- 
building and Engineering Industries”, and its object, 
as of those earlier in the series, was “‘to promote the 
application of physios to industry b by bringing to the 
attention. of industrial engineers and 
Bolentists recent ee a in Ki physics and 
by providing opportunities for of 
ideas with and among profeasional scientists’. The 
conference was presided over by Sir Andrew MoCance, 
and about four hundred people attended. Sir Andrew 
MaCance spoke on physios in the service of metal- 
lurgy; Sir Robert Wateon-Watt on meteorology in 
industry ; Prof. A. M. Robb on applications of physics 

val architecture ; Mr. M. G. Bennett and Mr. 
T. A. Eames on applications of physics in transport ; 
Mr. A. J. Young on automatia control of industrial 
processes; and Mr. N. Fleming on noise and ita 
suppression, Dr. D. T. N. Williamson gave a public 
address, with demonstrations, on physics and sound 
ee and a discussion was held on the 

ucation and training of industrial physicists in , 
Sootland. An exhibition of apparatus, instruments - 
and books was held simultaneously at the Royal 
Technioal College, Glasgow, and a catalogue of the 
exhibition and a handbook of the conference were 
published. The generous support of the catalogue by 
the exhibitors resulted in a handsome surplus of close 
on £1,000 being added to the Endowment Trust 
Fund of the Institute. 

Details of the various activities of the sixteen local 
branohes and specialist subjeat groups of the Institute 
are listed in the report. e Australian Branch held 
a eae microscopy conference and exhibition in 
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Melbourne; the Manchester and District Branch 
were responsible for a one-day conference on textile 
ysics ; and the Soottiah Branch arranged & ooyrse 
of eight lectures at the Univerpity of Glasgow on the 
development of concepts of physioal saience and a 
course of seven lectures at the 
b on semiconductors. The Education Group 
& joint meeting with the Acoustios Group of the- 
Physical Society and a conference on school and 
university examinations in physios. The summer 
celica the Electronics Group took place at the 
on Laboratory, Oxford. The X-ray Analysis 
Group oelebrated the fortieth anniversary of the 
discovery of X-ray diffraction by a two-day oon- 
ference in London followed by a dinner at which 
Prof. M. von Laue was or te guest, and the 
Industrial was responsible for 
the Third tional yaad Oolloquimm 
held st High Leigh, Hoddesdon, at which many 
scientists from overseas were present. 

Further repairs and i ts were carried 
out to the Institute's House at 47 ; 
London ; the Institute is again indebted to Mr. R. 8. 
Whipple for another SDA donstion, this time of 


£500 to the Furnishing Fund 
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CALIFORNIA INSTITUTE OF 
TECHNOLOGY 


ANNUAL REPORT FOR 1951-52 


HE annual report of the preaident of the Oali- 

fornia Institute of Technology for the year ended 
June 80, 1952 (pp. v+110; from the Institute, Pasa- 
dena, California, 1953), reflects the current concern in 
the United States over the shortage of scientific and 
engineering man-power, though the policy of limiting 
the freshmen to 180 each year has kept the Institute 
freer of fluctuations than most other institutions, and 
there is evidence of a alight increase in enrolments 
generally which should improve the supply in a few 
years time. Concern is also expressed lest higher 
education should depend upon any one source of 
financial support, partiealarly upon Federal funds ; 
but the financial eee which, together with those of 
the secretary, the and administrative officers, 
and of the several Divisions, is appended to the 
president’s report, shows that of income and expendi- 
ture on organized research totallmg nearly 11-5 million 
dollars, 9-6 millions came from the Federal Govern- 
ment for the Jet Propulsion Laboratory, the South 


Californian Oo-operative Wind Tunnel, and the Vista “ 


Project, while a further 1-8 millions was received and 
spent on other research contracts. Gifts for current 
operations, however, exceeded 1:2 million dollars, 
and the president points out that, except for the few 
projects in such flelds as nuclear physics and sero- 
nauticos, the educational and research work of the 
Institute is still mainly supported by fonds, 
Among the features of the during the 
year is the new technique developed in the Division 
of Biology by Prof. R. Dulbeooo for studying 
those viruses which attack animal tissue, as com- 
pared with those which attack only plants or bacteria. 
The new synchrotron which bas been under construc- 
tion during the past two years has produced electrons 
with an energy of 525 MeV., ee ee E 
creation of m-meesons. Active study during eii 
year of the new unstable sub-atomic send pe Ww. 
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occur in the cosmic rays has led to the identification 
of at least five different types of such particles. In 
the Division of Chemistry and Chemioal ee 
the structure of lex molecules is 
by the electron pa cuted sade crea 
. Evidence was obtained during the year 
t a polypeptide helix without 8-6 amino-acid 
residues per turn is present not only m some synthetic 
polypeptides but also in protains like hair, finger-nail, 
skin, hæmoglobin and serum albumin. The sequence 
of amino-acids in proteins continued to be studied by 
chromatographio analysis, and the emphasis in work 
in chemical engineering is being gradually changed 
from the study of the equilibrium thermodynamic 
properties of fluida at high pressures to that of non- 
equilibrium phenomena, such as thermal and material 
transfer, ae quiescent and convective conditions. 
In the Division of Civil, Electrical-and Mechanical 
Kngineermg snd Aeronautics, application of the 
Institute’s electric analogue computor haa led, by 
means of new electric circuit analogies, to the develop- 
ment of a rapid and general method for the static 
streas analysis of complex structures. A new research 
prograzome on the basio insulation characteristics of 
rotating machine insulation was started, and a new 
technique developed for use in the high-speed water 
tunnel permits the determination of the dynamic 
force coefficients of submerged bodies. Advances 
were made in two -range programmes concerned 
with turbulence and compressible fluid flow, and in 
the Division of the Geological Sgiances, where earth- 
quake records have been studied for miore than twenty 
years, the recent Tehachapi earthquake and its many 
after-shocks were fully recorded on a dozen instru- 
menta in the Pasedena Laboratory and in several 
fleld stations. The shock also focused fresh attention 
on. building design for seismically active regions, and 
the Division of Engineering is engaged in designing 
structures having maximum resistance and in pre- 
dicting the behaviour of & given structure. 


ENZYMATIC AND CHEMICAL 
OXIDATION OF DIMETHYL- 
PHOSPHORAMIDES TO 
BIOLOGICALLY ACTIVE DIMETHYL- 
PHOSPHORAMIDE OXIDES 


By J. E. CASIDA, T. C. ALLEN and 
M. A. STAHMANN 
ents of Blochem d isa U 
Departm no het ogy, University 
EVERAL eile ick have been 
investigated as insecticides, and the group as a 


whole shows promise in protecting planta 
against Imeect by chemotherapeutio action. 
One of these cals, ootamethylpyrophosphor- 


amide or Schradan’, has been developed n oT 
systemic insecticide. These alkylamino por 
phates differ from the related toxic ee 


Shiba ob te: of the 
inhibition of the pater oholinasteraot.” Ta 


` 
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HWA NOME IN IXEIBITORY anr OF DIMETHYLPHOBPHORAMIDES BY LIVER ae 
ran This chemical oxidation likewise activ 


R= apes 


BO = —00. Hs 

(a) Sources of cheminals : 1, 7; Bayar-L 

2,3; Monsanto Cheminal tee Dr. 

Quar. US Dep. Ago. 8. dor 8, and . Í. Bawards, 
at 37° O. and 


a PeT Tanga a s 
P., Q as the 
based on 5-0 for No, 1. 





G. Farbenind ustrie, 
Bur. Ent. and Plant 
H 74; bealf-life of first chemim! 
thm of the relative hydrolysis 


ated tha-(dimethylamino)-p-nitropheny!] 
phosphate and bts-(dimethylammo)-fiuoro- 
phosphine oxide. Liver slices were 
effective in activating the latter com- 
pound‘, The nature of these active 
substance(s) has not been - previously 
demonstrated 


Our present work is concerned with the 
chemical nature of the active substances 
formed biologically from phosphoramuides 
and their relation to the chemical oxida- 
tion products. The ity of this 
activation is shown in the acoompanying 
table. Permanganate oxidation or incube- 
tion with rat liver slices enhanced the 
acylating reactivity of many dimethyl- 
phosphoramides as measured by chymo- 
trypsin inhibition. The initial activity of 
these oom ds as chymotrypsin inhib- 
itors paralleled their relative rates of 
hydrolysis. A similar correlation has been 
made witb the stability of the anhfdride 
link in dialkyl phosphates and their 
cholinesterase mbibitmg power in vitro 
and m their effectiveness as contact insect- 
icides. The dimethylphosphoramides 
shown in the table were exposed to neu- 
tral permanganate or liver slices in 
aqueous buffered solutions and the pro- 
ducts then extracted into chloroform. 
Serial ditutions of this chloroform extract 
were afterwards aasayed for chymotrypain 
inhibitory activity. As is shown in the 
last two columns of the table, this act- 
ivity generally increased by about the 
game degree witb liver slices or perman- 
ganate. With ootamethylpyrophosphor- 
amide, compound 6, this increase was 
&bout one-million fold. Those phosphor- 
amides which ahowed no increase in aot- 
ivity were the lees-stable compounds 


sant Baod on of molar concentration required to effect 
inhibition of esterase activity of 20 chymotrypsin per ml. the producta might ha been 
petals Pater st gh ORS etn ete ee ee eel aute r 


(@) Ohange in inhibitor potency indicated as follows: 
oe ro i al eae aad 
10-80 Lad $t 
wit = #10 fold increase in activity 
+++  100-1,000 
+--+ = 1,000-1,000,000 fold tnorease in activity 


(s) & mL M/20 phosphoramide tnoubated with 2-0 am. fresh rat lrer aloes tn 
DT Ea th oa a r at 37° O. in 100 per osnt 
here, then extracted with 1 of chloroform and succoesstrve dilutions of ths 


orm extract amayod for inhibitor 
a uced, and then extracted 
orm 


Tere i Ap blr oa of, Mno.) 


10 mL M incubated 
antl anO eda m extracted with 10 ml. of dnioratormn 


The dimethyl amide group stabilizes the anhydride 
bond and makes it very resistant to alkaline 
hydrolysis’, 

‘Schradan’ is converted tn viro by liver slices*44, or 
om vivo in mammals or planta’*!* to unstable anti- 
cholinesterase agent(s)*, which are effective inhibitors 
of ohymotrypsin'. - Permanganste oxidation also 
changed this alkeli-stable pyrophosphate to an 
unstable material capable of inhibiting the enxymatic 
activity of chymotrypsin“ and cholinesterase’.. The 


one phosphate residue per molecule of chymotrypain!!, 


yed for inhibitor present. 


destroyed prior to partitioning or were 
poorly extracted into the chloroform. The 
produsta of the various reactions were 
also tested for tn vitro inhibition of the 
true cholinesterase of rat brain. The 
results snowed an increased cholinesterase 
inhibitory activity which generally par- 
alleled the inbibition observed with 
oh trypsin. 

nature of the activation of these 
phoephoramides was further investigated 
with octamethylpyrophosphoramide or 
‘Schradan’. The active constituent 
from its metaboliam by ret liver was 
purified by ocounter-current distribution utilixing 
enzymatio assays for determining inhibitor conoen- 
tration. The active enzyme inhibitor was separated. 
from the bulk of the unmetabolixed phosphoramide 
with three different paira of solvent systems. 
The anti-cholinesterase agent produced in plants 
or by chemical oxidation possessed the same 


cholinesterase and chymo 
rat liver system, indicating 
in all cases. 
The mode of formation of the active agent, ita 
on to formaldehyde, distribution be- 


haviour, phosphorylating reactivity and biological 


o same active product 
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specificity indicate that the activation process is an 
oxidation and strongly suggest an oxidation of a 

atom of the phosphoramide. Further 
evidence for this was obtained from the infra-red 
absorption of ‘Schradan’ following oxidation. Several 
new absorption bands at almost the 
identioal positions as new dg which are formed 
when tertiary alkyl amines are oxidized to the amine 
oxide. Like the amine oxides, the new ‘Schradan’ 
oxide obtained biologically or with peracetic acid or 
permanganate waa decamposed on heating in acid to 
an aldehyde and monomethyl amine. The yield of 
formaldehyde from permanganate or biologically 
oxidized “Schradan’ was directly proportional to the 
cholinesterase inhibition. This oxide of ‘Schradan’ 
showed weak basic properties, for it was less readily 
extracted from acid solutions than from neutral 
or alkaline solutions by chloroform. The oxidation 
increased the I of the osphate 
anhydride bond to form a reactive phosphorylating 
agent which was readily hydrolysed by either 
acid or alkali. This increased chemical reactivity 
would appear to be due to the new positive centre 
formed by the oxidation of the phosphoramide 
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A variety of biological tissues were effective in 
oxidizing ‘Sohradan’. In addition to the higher plants, 
yeast and bacteria also produced the active oxidation 
product. Many different msects treated with ‘Schradan’ 
similarly oxidized the absorbed material. The tissues 
found most active in this conversion were the gastric 
cce of the cockroach. The toxicity of ‘Schradan’ to 
insecta and mammals appeared in all cases to be due 
to the enzymatic oxidation in vivo to hee laine 
effective anti-cholinesterase. The lege ahr re 
t enzyme ‘systems capeble oxidizing 

Schradan’ suggests that such systems must have a 
rather important biological role and that naturally 
E phosphoramides might algo be enzymatically 


Thus, many dimethylphosphoramides are sus- 
ceptible to enzymatic chemical oxidation and 
thus form a new functional group for which we 
propose the new name ‘phosphoramide oxide’. The 
phosphoramide oxides of phosphoric acid anhydrides 
are reactive acy agents and are particularly 
effective inhibitors of the physiologically important 
cholinesterase enxymoes. 

A more complete account of these studies will 
appear elsewhere, 

Publication of this communication is approved by 
the director of the Wisconsin Agricultural 


Station. The investigation was sup in part by 
R Cai voa scan aaa ee 


funds supplied by the Wisconsin Alumni Research 
Foundation. [Jan. 23. 
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INTRA-HELIX S—S LINKED 
STRUCTURES FOR INSULIN 


By Dr. U. W. ARNDT and Dr. D. P. RILEY 
Royal Institution, Albemarle Street, London, W.! 


have briefly mentioned elsewhere! that we 
have considered some feamble structures for the 
insulin molecule by combmmg the amino-acid 
sequences of Sanger and his oo-workera* with the 
a-helix hypothesis of Pauling, Oorey and Branson? 
and arrived at a limited number of solutions. As 
this work was facilitated by the use of the Hartley- 
Robinson ‘Courtauld’ atomic models‘ and as we 
knew that Dr. Conmar Robinson was himself working 
on the insulm gr blem, we delayed publishing æ 
fuller account, Robinson has now publiahed* his 
results, which differ very oonsiderably from our 
conclusions. 

We wish to say, first, that to regard the a-helix as 
a perfect and immutable struature is to take a much 
too rigid view, and one that is not required by ite 

. While, in a synthetio polypeptide com- 
posed of a single type of monomer, nearly complete 
regularity is to be expected, this is no longer go in & 
natural protem constituted of many different amino- 
acid residues. Variations in both the angle and 
translation of the helix are permisible and may be 
necessitated by the different R-groupa. Such vara- 
tions were allowed at the outset by Pauling and 
Corey, and the characteristio constants of the «-helix 
are known to vary in the case of the synthetic poly- 
peptides. Our suggestion is that, in the natural 
proteins, the variations oan occur within one and 
the same cham. In the work to be described here, 
therefore, we have not hesitated to :nalude apparently 
distorted structures because of this possibility of 
distributing the strain over several residues. 

The basis of our present argument is that an 
intra-helxx 8—S link exists, and that the insulin 
molecule consists of two types of polypeptide chains, 
a(ZH,Cg2) and a,(RH,Cgl), both, of course, con- 
taining only L—-Ca atoms, as previously desoribed's. 
These are identified with Sanger’s A and B fractions : 
A =a«,,B = æ. There is some experimental evidence 
for this view. The X-ray soattermg curve for pow- 
dered native insulin appears to fit better a mrxture 


- Of the two possible variants of the «-helix than either 


separately, while that for the separated B-fraction 
corresponds more closely to the calculated a, intensity 
function alone. We have not yet obtained any data 
for the 4-fraction; but the purpose of this com- 
munication is not so much to discuss our tal 
X-ray results as to pose possible hypothetical 
structures for ingulin aena dedused from consideration of 
the spatial properties of the a, and a,-helices. 
Nevertheless, it may be that the scattering method 
will have provided the easential alue to the atructure 
of this molecule. 

We differ from Dr. Robinson in allowing the 
formation of an intra-helix 8—8 link between the 
seventh and eleventh rea:idues-of the A-chain. It 
thereby becomes possible to consider molecules oon- 
taming fewer inter-helix S—8 bridges, and this 
Pravio the employment of both types of a-helix. 

eles A we stated that the presence of proline 

the a,-configuration on any chain in whioh 

a This is only partly true, and we should 
like here to make a fuller statement. 
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If proline is any one of the first three residues of a 
polypeptide cham, commencing at the amino end, 
then the only type of «-helix possible that permita 
the making of all hydrogen bonds is a,. Similarly, if 


. prolme occurs in the middle of an a-helix, the favoured 


ion in the direction af the carboxyl end of 
the chain will necessarily be «,. In such a case, on 
the amino side, the a,-helix can continue undisturbed 
for a further three residues only. After this, a dis- 
ordered (that is, non a-helix) region will arise owing 
to steric hindrance and the absence of at least one 
hydrogen bond, and the type of helix, when resumed, 
ig no longer uniquely defined. This disordered region 
can act as a hinge and permit a change in the direation 
of the helix axis. In the B-chain of insulin, the 
proline residue is near the carboxyl end of the cham 
and, therefore, does not necessarily defne the oon- 
figuration in the major part of the helix. Neverthe- 
lees, in our models, we have assumed 
that the whole helix is of the same type, that is, a, 
as suggested by our X-ray date. 

It is our belief that the 7-11 8—8 link can be 
made between the Cg atoms in an a,-type helix if a 
certain amount of strain and distortion is permissible: 
A. similar link can also be made in an a,-helix. 
Approximate figures for the relevant angies and 
distances are: helix angle, 92°; helix translation 
‘per residue, 1-4 A.; H-bond, 2:6 A.; van der Waals 
radius of —§—, 1-6 AS; Ca—Cg, 1-57 AL; Cp—8, 
1-9 A.; 8—8, 2-25 A.; 7A Ca—Op—B, 115° ; 
Z Ce—_8—8, 118°. The Ce—8—8—Cs configuration 
is roughly intermediate between cis and trans. These 
values correspond to one poesible compromise solution 
and can be varied, within limita, if the oriteria of 


according 
Vee su elie a ee 
the molecule. 

In order to constitute a molecule of weight 11,550, 
24 (a,) and 2R(a,) chains must be ocross-lmked 
four —8—8— bonds involving residues 6 and 20 in 
the a,- and residues 7 and 19 in the a,-helices. From 
our BUERE of the problem, & cyclio, or closed, 
arrangement , in which oase there are 
sity ths tikes poseib lilies Oa A PAT 
aketoh : 


P A p O 
Ag A yer ace) tee A 
Ay A, Ag Á, Ag 
b, h, be A, h, 
SS + B+ 
Byy—Byy By—By 


(1) 


The + and — signs represent the different ends of 

lypeptide chains (—NH, and -—-COOH), and 
all t arrangements are easentially anti-parallel in 
nature. The third possibility is accompanied by more 
strain than are the first two. Only one 8—S8 bridge 
is formed between any pair of neighbouring helices. 
It is a neoeasary feature of these hypothetical 
structures that the four helices lie inclmed to one 
another, the angle between the axes of adjacent 
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Schematic arrangement af helix axes and —f—8-—~ bridges In 
oloeed four-ohain structures for insulin 


sterio hmdrance whatever between the R-groups of 
adjacent helices, and the nature et sepa 
when placed in Sanger’s sequenoes is determined 
by the requirements of the four —S—S— bridges 
across the narrower parts of the molecule. While the 
molecule has no true symmetry, in a schematic sense 
its shape ia that of a truncated tetragonal sphenoid 
Se ee ee 
defined by that of the longer B-cham, 45 A. ; ite 
‘diameter’ is vary roughly 25 A. The average distance 
between the axes of neighbouring helices is about 
ll A. 

It is interesting to note, in view of the unocertamty 
regarding the true molecular weight of insulin, that 
a ‘half’ molecule of type A-—B and t 5,775 can 
be formed if the intra-helix 7—11 link in the 
A-chain exists. The two helices, with. A =a, 
B == a, as before, can be doubly cross-linked in the 
following ways: 


Ag—By Ag—Bys 
3 by Ae b- 
en ad 
Aw—Byy Ay—By 


(4) (5) 


t 


The axes of the helices are nearly parallel in both 
cases, although some skewness is possible, and their 
distance apart is about 11 A. 

Mie Cowan and Mrs. Crowfoot Hodgkin” have 
independently arrived at a conclusion similar to ours 

regarding the feasibility of the 


Ac—B 7-11 8—8 lmk, and provision- 
ody 


decision can only come from a 
detailed analysis of the crystal- 
lographic data, but at least 
there are now several mole- 
cular models to be tested which 
are capable of adequately precise 
definition. 

We should like to acknowledge the aid given to 
this and related work by the British Empire Cancer 


(8) 


P., amd Arndt, U. W., ee pet 171, 144 (1063). (6) Riley, 
., Pros. Rey. Ina., a5, 363 Se? 


> P., sni Tuppy, H 481 (19061). Sanger, 
x al Toppy te poy r 306 1003). 


° Pauling, L., , R. B., and Branson, H. R., Proo. os Nat. Acad. 
Set, 37, 208 1981). 
‘Hartley, G. 8., and Robinson, O., Treas. Farad. Seo., 48, 847 (1082). 


* Robinson, O., Waters, 178, T7 (1968). 

*Donohus, J., J. Amer. Chem. Sos., 78, 2701 (1950). 
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for cnensens 
No notice is taken of anonymous 


Motility of Insect Tracheoles 

Tan tracheoles supplying the epidermis in Rhodnvus 
are simple or branched tubes, 200-850 u in length, 
tapering ually from a diameter of 0:7-0'8u 
to end blindly at about 0-2yu. Esah is laid down 
within a single cell, the nucleus of which lies at about 
one-third of the way along the tube. Once laid down, 
the tracheoles persist un throughout the life 
of the insect : they do not shed their cuticular linings 
at moulting, nor are they converted into traches 
(of. Keister! on the late stages of Sotara), 

The trachecles are by no means inert structures. 
If a region of the epidermis is deprived of ita tracheal 
supply, and particularly if an organ with a high rate 
of oxygen consumption is implanted, the tracheoles 
from the adjacent regions migrate towards the oxygen- 
deficient zone. Movements up to 1 mm. have been 
observed. The tips of the tracheoles appear to be 
attracted to sites of low oxygen tension : little affect 
is produced by a simple incision in the mtegument 
if this is exposed to air; but the tipes move soctively 
Uani A AE td tebe ag E rag ETE 

ol). The trachess may be irigis 

y the traction exerted upon them by actively 
moving tracheocles. 

It is relies crt of tracheoles which provides 
for the i j tracheal supply of implanted 
organs. Afterwards, the low oxygen tension induces 
an ex i active outgrowth of new trachess and 
tracheoles which are filled with air and become funo- 
tional when moulting takes place. 

If the inseot is reared in reduced concentrations 
of oxygen, there is an increase in the numbers of 
large trachess developed. This is partioularty evident 
in the wing lobes. ‘The general pattern of wing 
venation is not affected by this altered tracheal 

, although minor changes may ocour. 
These observations will be published in full 


elsewhere. ` 
V. B. WIGGLESWORTH 
Agricultural Researoh Council 
Unit of Insect Physiology, 
Department of Zoology, - 
Downing Street 


Cambridge 
1 Keister, M. Lm J. Morph., 83, 378 (1048). 


Observations on Lebistes reticulatus 


A oOMMEROIAL population of Lebistes retoulaius 
was observed for two years and the three following 
observations were made. 

(1) Beotsing action of an extract of domestio fives. 
Tt is known that im ite natural habitat = 
destroys & t many small insects, ially 
aa oa aad ORT are. Dare the ewe 
years we kept this species in an aquarium the fishes 
were fed on meat and a commercial fish food only. 

One day a freshly killed domestic fly was introduced 
into the aquarium and floated on the surface; the 
fishes became very excited after a short but alear 
refractory period. They swam to and fro below the 
fly and tried to pull it below water and consume it. 
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The following day another fly wh'ch had been 
covered. with shellac was introduced into the aquar- 
ium, but the reaction was very weak. Visual stimuli 
therefore appear to play a very small part in this 
excitation reaction. A few days later some droplete 
of a colourless extract of about a hundred flies were 
added to the aquarium water and an intenstve 
reaction followed. It is therefore probable that a 
water-soluble substance diffused from the fly into 
the water and is responsible for the reaction observed. 
Extracta of locusts and oaterpillars of Sphinx 
convolvuli and Mylabris gave a weak reaction and 
that of Dorylus and Ooprinus was negative. It there- 
fore seems probeble that the exciting factor is fairly 
specific for the insect concerned. This exnitation- 
provoking substance & tly representa a new 
prone Gf kala anoe. @hich may te: added. tothe 
alarm-, smell- and taste-subetances examined and 
described by von Frisch!. 

(2) Sav-reversion infeotious decunahion. A 
Saprolegnia infection suddenly appeared in the 
aquarium when it was over- ated, and within 
three days 70 per oent of the fish had died. The 
E consisted of eighty-six sexually 
mature es and seven sexually mature males. 
Within twenty days after the epi ic there were 
forty-one females which were mg into males, 
the gonopodia and male colour patterns being 
pe rikaa It was noticeable that only the 

ium-sized sexually mature females sh this 
change. The small and large sexually mature females 
were unaffected (see table). 


Xo. of males | No. of females | No of Interexes 


ko 


LLP EPP I TEE pete] 


| I | | comcotaSeal | 1 | 


19 
20 
21 
22 
23 
£4 
25 
26 
27 
28 
29 
30 
31 
82 
33. 
34 


Ce bO = ba da Ge ha bo bO Cd > BO bO da m 





The sudden change in sex, twenty days after the 
epidemic, suggests the probability that the toxins 
exareted by this pathogenic fungus were responsible 
for the sex reversion. The question that now arises 
is: Is the sex reversion a specific reaction to Sapro- 
legnia toxins, or may it also occur after poisoning - 
by other toxic agents when they remain active for 
the same period and with the same intensity ? 

Other aquaria containing fish of the same popula- 
tion also showed sex reversion, but in & much elighter 
degree. 

(3) Black manant with abnormal hydrostatic system. 

a few fish 
pigmentation and 
a reduced swimming capacity. They do not swim 
horizontally, but with the body at an angle of about 
30° with the horizontal, the head being in the highest 
position. The tail moves very quickly and this gives 
ie manean uhatiiey havo/duMadity Gu aare 
upward because of a hydrostatic defect. In faot, 
these flahes usually remain just above the bottom 
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of the aquarium or resting úpon it, and never take 
up & more vertical ‘position to feed from the bottom. 

Hitherto, none of these fish has reached sexual 
maturity. These fish are probably mutants in which 
the black pigment is imtensifled, together with an 
air bladder defect. Often these two factors are 
accompanied by a alight break im the vertebral 
a ga gc aera anes Sle 
In all cases so far observed, the intensification” of 
black pigment and the air bladder defect always 
occurred together. With care, it seams probable that 
some of these mutants may attam maturity. 

These observations form part of investigations 
which are supported by a grant of the Counail for 
Scentific and Industrial Research, Pretoria. 

J. J. Duyvaws pa Wrr 
Anna J. M. VERSTER 
University of the Orange Free State, 
Bloemfontein. 
Feb. 10. 


1Von Frisch, £. ser PApriol , 90, 1 and £ (1041). 


Fortuitous Xeno-diagnosis of Bat 


Trypanosomiasis 

DURING an investigation on bat malaria on the 
East Africari coast, mosquitoes were fed on infected 
bats to ascertain the possible course of sporogony of 
the parasite. The contents of the mid-gut of 
mosquitoes, fed at various intervals before dissection, 
were then examined, and instead of ookinetes of 
malaria, numerous flagellates were {ound in all the 


specimens. ‘Ihese included the following : 

r EE O EREE PE che operis . Ortthidie soniy 
me is a oe | Sarees of Crithidia numerous 
» a0 "+ CE] 21 nm y » DUuUmMmerous 
” se ia » 40 won ie nomerous 


Gontents of mosquito gal IT hr a 
Orithidis numerous 
Ortthidia nomeroas 


PE +: $$ ” Lead 
bad F+ +? ae 19 » ss ae 


Trypanosomes in bat blood have been frequently 
encountered, and in our own investigation the blood 
of 25 ar oant contained these peresites. In bets 
27 an however, repested search of films of 
elt ana blood failed to reveal trypanosomes ; the 

e-marrow was likewise negative, but a heart 
smear of bat 28 exhibited a few trypanosomes. 

The trypanosomes were of moderate size and 
showed small variations in shape and detail (Fig. 1). 
In Giemsa-stained films, the nucleus was oval and 
pale (in films subjected to prolonged staming, the 
nualeus showed an outer paler area surrounding an 
iriner clamp of about twelve deeply granules), 
the basal body was m the form of a deeply 

bear lying near the nucleus, the cytoplasm 
waa faintly granular and contained ‘nyoneames’, the 
shape was ventricular with pointed posterior 
and anterior ends, the undulating membrane was eased 
developed and the flagellum was usually prolonged 
for @ short distance beyond the anterior tip. e 
flagellates (Fig. 2) in the insect were motile and all 
appeared to be in the orithidial stage. Many dividing 
forms were seen and there was a great diversity m 
. Shape and sgire. 

Little is known about transmission of bat try- 
panosomes ; mites have been incriminated on a few 
oocasions, but in this study no developmental forms 
were found in sections of mites ar in streblids, nor 
in a tick fed ‘24 hr. before dissection. On the other 
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Fig. 1. 


(x 1,760) 


hand, development and multiplication took place 


very rapidly within the mid-gut of mosquitoes (Aedes 
simpsons and A. leneatopennta), and this fact suggests 
that a mosquito may be the vector in Nature, prob- 
ably entailing development in the posterior station. 

The chief object of this communication is to direct 
attention to xeno-diagnosis as a means of detection 
of occult trypanosome infections in bata, a method 
which is in common use in *s disease for reveal- 


ing T. orust. The identity of this bat osome 
is doubtful, th the dimensions (34—38 u total 
length, 14u b th, flagellum not more than 8p 


free) and general characters bring it close to T. 
heydergs Rodhain 19231, 
R. B. Harsocn 
P. C. ©. GARNEAH 
iene and Tropical Medicine, 
London, W.0.1. 


1 Bodhain, J., Bull, Soo. Path. Kamt., 16, 659 (19238). 


London Sehool see H 


Physiology of Song In Cicadas 


Mei ai published his monograph in 1929 on 
insects, only Pierce* has re-investigated 
the song Wied modern instrumental methods, and there 
has been no examination of the physiology of the 
structures involved in sound production. This com-. 
munication gives a preliminary report of results 
obtained with the large Platypleura capitata, (Oliv.), 
in Ceylon. 

The normal song of this species is shown in records 
l and 2. The sound consists of a tram of 
oscillations at a fundamental frequency of about 
4,500 per seo., eee Bog, eens Tass enue 
about 890 per sec. Both bat ee gr) 
in individuals and are rela the size the 
insect, the internal air cavities ia resonant at the 
fundamental, 

The sound is produced by the ‘ring’ of the tymbals 
when they are suddenly distorted or return to their 
normal shape; one of these movements is gene} 
more effectrve than the other m producing 
dopacding: on Whe exten) ot CALDE Gy abe TAEDA 
muscle and the resonance of the air cavities. The 
tymbal muscles contract at each pulse, and act 
synchronously in full song. 

Sound production may be induced in the laboratory 
by electrical stimulation of the nerve to one tymbal 
muscle. At low frequencies of stimulation, the musale 
responds with a series of contractions to each nerve 
impulse (record 3), and at stimulus frequencies above 
about 60 per sec. goes into continuous activity at a 
frequency which ‘1s unrelated to the frequency of 
stimulation, In this behaviour it resembles the 
indirect flight ee of Diptera and Hymenoptera 
studied by Pringle? and Roeder‘. Since the whole ` 
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(2), (8) and (4) are on the same time-teale 


structure with ita nerve is easily dissected free fram 
the rest of the body, there is here a convenient 
preparation for the study of this type of muscle. 

In the field, the local population of male 


cicadas normally sing in chorus; but 
Fabre’, firing a cannon near a group of 


insects, was unable to detect any nae to 
the noise. Impulses may be detested ` 
in the auditory nerve from tympanal 


organ of the male or female, which is very 
sensitive to high-pitched sounds. The 
response in the auditory nerve of a male to 
the sound of another cicada played back from 
a magnetic tape recorder is shown in record 
4, the synchronous volleys of nerve im- 
pulses corr corresponding to the pulse frequency, 

after-discharge. This auditory 
a " therefog behaves like other insect 
‘ears’ in respondmg to the modulation 
envelope’. During song, the tympanum of 
the male is creased by the action of a de- 
tensor muscle which always contracts be- 
fore the tymbal comes into operation. This 
explains Fabre’s faura to get any response 
from a group of singing insects. 

This work. is being conducted while on 
leave from the Department of Zoology, Cambridge, 
and is assisted by a Leverhulme Research Fellowship. 
Some of the a tus used was with the 


help of the ernment Grants Committee of the 
Royal Society. The full resulta will be published 
elsewhere. 
J. W. 8. PRINGLE 
Department of Physiology, 
Medical College, 
University of Ceylon, 


Colombo. April 21. 


‘Miyers, J. G., “Inest Singers’’ (London: Routledge, 1929). 

* Piaroa, G. W., “The Bongs of Inescts’’ (Harvard Untv. Press, 1918). 
* Pringle, J. w. 8., J. Phynol., 108, 226 (1040). 

* Roeder, K. D., Biel. Bull., 100, 05 (1061). 

‘Fades, J. H., “Souvenirs Entomologiqnes’’, sár. 5 (1807). 

i 


Pumphrey, B. J., Biel. Rev., 18, 107 (1940). 
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Giant Larvæ of the Potato Root Eelworm, 
Heterodera- rostochlensis Wollenweber 


Ir was thought interesting to report the occurrence 
of a number of giant larvæ among the 
progeny of a single female (cyst) of the potato root 
eelworm. Altogether a total of four giant larvæ 
emerged on three consecutive days from a single 
cyst together with a large number of larve of normal 
size. When the cyst contents were examined on the 
cessation of hatching, no further large larve were 
found, nor any full eggs of unusual size: however, 
two very large empty egg-cases were noted (Fig. c). 


The dimensions of normal and giant larvæ and 
eggs presented in the accompanying table show that 
the giants are almost twice the size of normal larve. 
There is little doubt that the large empty cases had 
been occupied by the giant larves, for a rough caloula- 
tion shows that the volume of the giant larve fita 
‘that of the large egg-cases fairly well. 

So far aa I am aware, this ie the ‘first record of 


giant first-stage larvm in the potato root eelworm, 





and normal egg; (d) normal 
to the sams scale 


or, indeed, in any root eelworm. According to Goodsy, 
Debray and Maupas found large and normal adults 
of the related stem eelworm, AnguiHulina dipsaci, 
attacking broad beans in and around Algiers (original 
account not available). The larger forms were 
80—50 per cent greater than the normal size for this 
form ; this is considerably leas than the increase in 
the present case. These workers suggest that the 
large forms were due to, environmental causes. 
plain found a wholly giant race of the same species, 
roximately the same size as the large forms of 
De ray and Maupas, attacking broad beans m Portugal 
and Great Britain}, He showed, in his case, that the 
larger size was not due to environmental factors. 
In the present case, since the giant and normal 
forms are among the progeny of a single female, 
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environmental factors can be ruled out. The main 
possibilities, therefore, are gene mutation and poly- 
ploidy. It is hoped that a study of the oell and 
nuclear size of normal and giant forms will vield 


farther evidence for or against polyploidy. 
. Q. ONIONS 
Depertment of Zoology, 
King’s Co 
(University of Durham), 
Newoastle upon a 
March 16 


1 Goodey, T, J. Holm, 19, 114 (1041). 


Artificial Infection of Various Molluscs 
with Mytilicola Intestinalis, Steuer 

Mytilicola intestinalis is common in the muasel, 
Mytilus edulis, at several points around the coast 
of Britain. It has also been reported from oysters, 
Ostrea edulés'. In an effort to determine the conditions 
governing the infection of oysters, and the extent 
to whioh other molluscs may act as a reservoir of 
Mytilicola intestinalis, a number of artificial infections 
have been attempted. 

The potential host molluscs were kept in tanks in 
5-15 1. of sea-water in a coool basement (5°-10° C.), 
with constant aeration, and were fed on a4 culture of 
Chlorella stigmatophora. With the exception of 
Chlamys varia, no difficulty was experienced in keep- 
ing them healthy for at least six weeks. 

id stages of Mytitoola intestinalis were 
obtained by allowing egg-sacs to hatah in about 
200 ml. of filtered sea-water at 18°C. Copepodids 
were added to the tanks oontainmg the molluscs 
over & period of about a week. About two weeks 
after the last addition of copepodids, the guts of the 
molluscs were diaseoted out, opened along their 
length and examined for parasites under & binocular 


microscope. All parasitea recovered were 0-25- 
0-5 mm. in | i , 
Myitlus edulis, Osirea edulis, Oardtum aduls, 


Orepidula fornicata and Paphia pullasira were success - 

infected in this manner (see teble). Attempts 
to infect Serobioularia plana, Chlamys varia, Pecten 
mazimus and Macoma balihica were unsuccessful. It is 
of interest that Mytilicola orientalis, Mori, has been 
reported from a wide range of molluscs’, inoluding 
Paphia staminea and Orepidula. 





An intensive examination of oysters from areas 
adjacent to mussel beds infected with Myitlicola has 
failed to reveal any further natural infection of 
oysters! ; but one Cardium edule in a batch of twenty 
examined from Poole, Dorset, contained one female 
Mytilicola, 8-7 mm. in length. An examination of 
all likely hosts is being made, and further infection 

a are in . 
experiments progress 2. ee 


Fisheries i Station, 
Conway, North Wales. May 28. 
1 palrd, R. H., Bokster, G. Cn and Cole, H. A., Nature, 188, 600 (1981), 
1 Odlaugh, T. O., Trams. Amer. Mior. Ses., OB (4), 311 (1046). 
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Phagotrophy in Oxyrrhis marina Dujardin 


PuHaGoTRopyy in the Protista has the particular 
interest that it offers the possibility of shedding light 
on the origin of the habit. However, the pure culture 
of phagotrophs, so necessary for their study, presents 
considerable difficulties ; to my knowledge, only one 
obligate phagotroph has yet been successfully grown 
thus, Peranema trichophorum Ehr.!. Owyrrits marina 
Dujardin, the common dinoflagallate of the brackish 


pure culture but fed at intervals from æ culture of 
the yeast Saccharomyces exiguus. It will thrive as 
well on pure cultures of phytoflagellatea such as 
Brachomonas submarina ; single oells of O. marina 
transferred to thriving cultures of the phytoflagellate 
or to culture media with a little of the living yeast 
multiply well. No multiplication takes place, how- 
ever, if the yeast oells are killed by heating up to 70°, 


were sutocla or filtered. 0-25 per cent milk, 
rt growth unless some of 
the yeast, however e, is mtroduced also, when 
cultures of extreme density ensue. On the face of it, 
therefore, It a that O. marina is an obligate 
phagotroph and, further, some living ocells must be 
among ita food. 

In the course of many experiments involving the 
isolation and washing of single oalls and transferring 
them to media of various descriptions, pure cultures 
were obtained on two occasions in & liquid medium 
with particulate nutrients. The sucocesfal medium 
was an autoclaved mixture of yeast and beef extracts 
with oertain B vitamins in addition. In the most 
sucoeesfal of the cultures, counts showed that the 
single cell had multiplied to 250,000, whioh representa 
about eighteen generations. All attempts to make sub- 
cultures from them met with complete failure, even 
though an identical medium was employed. It seems, 
therefore, that the reason for the sucoeas of the two 
cultures did not lie with the known oonstituentsa of 

The possibility of chance introductions has to be 
kept in mind; but the following substances were in- 
effective : 


acid, biotin and ascorbio acid. The other poasibility 
is that the single oell with which the oultures 
started chanced to contain within itself enough 
aa aaa a lal 


These experimenta demonstrate that O. marina 
need not be dependent on phagotrophy for rte groes 
nutrients. The behaviour is most eamly explamed 
by the assumptions that: (1) there are one or more 

-factors to which the cell membrane is im- 

ble; (2) these factora are present in living 

absent from heat-killed cells; and (3) they are 
required in very small quantity. 

An interesting comparison is afforded by Peranema 
| in which there is obligate phagotrophy 
but no dependence on living oells for food; this 
organiam can be grown successfully m pure culture on 
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G-1 per cent milk!. It would seem that phagotrophy 
in O. marina and P. trichophorum 18 due to different 
CASAS. 
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M. R. Droop 
Marine Station, 
Millport, Scotland. April 3. 
1 Chen, Y. T., Quart. J.-M iar. Sei., 91, Pt. 3, 279 (1950). 


The Australopithecine Milk Canines 


Wx have previously discussed’ the olaserfication. 
of lower canines by multivamate statistical 
analysis. By this means we have shown that the 
Taungs and Kromdraai specimens found in South 
Africa are neither those of chimpansecs, gorillas nor 
orang-utans and that, in tests based on four carefully 
chosen. dimensions of the i , they cannot be 
distinguished from the teeth of humans. 

By the courtesy of Mr. J. T. Robmeon, we have now 
been able to apply these methods to aix other lower 
milk canines found in South Africa. One of our testa! 
employed the discriminant function, 

7X = z, — 748z, + 2-347, + 4-702, 
where 2, is the height, z, the maximum anterior— 
rae length of the upper half, x, the maxymum 

readth of the upper half, and v, the maximum 
anterior—posterior length at the level of the basal 
cingulum of the specimen (all measured in milli- 
motres). The values of X for all eight fossil specimens 
are given in column 1 of the accompanying table. 
All are negative; that is, all fall outside the range 
aie ek and within the human range. We can 
ore conclude definitely that none of these teeth 
can be assigned to the apes; and, tentatively, that 
they are of hominid origin. 





- 


tn 


Kromdraai 


pie a SH 61 (loft) 


Swartktans SK 61 (right) 
Bwartkrans SA 62 
Swartkrans SK 63 
Sterkcfon tem z - 
Sterkfontein (right) 
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The second conclusion remains tentative so long 
as the testa are confined to the discriminant X. For 
the discriminant is essentially & comparative test : 
a device to decide which of two or more stated 
alternatives is to be . The analysis was 
therefore pressed to discover how closely, 
in an absolute sense, these teeth resemble human 

This question is answered by a second multivariate 
function, the generalized distance. This statistic 
sums up, in one quantity, the divergence of the 
complete set of measurements of the specimen from 
their means in the group with which it is being cam- 
pared (making allowances for the variances of the 
measurements and the correlations between them). 
It is thus & mathematical measure of the absolute 
resemblanoe of the specimen to the group as a whole. 

Using the same four dimensions; 2,, Ta z, and 2,, 
and the same basic material which yielded the dis- 
criminant, we constructed? such a generalized distance 
function for human milk canines. Its most convenient 
form is the sum of equares 


S = (yı— 6: 53)? + (ys—11-96)" + (yı— 4:99)" + 
(y,—1-91)?, 
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relations 


Yi = Tis 

y c 10-B46@, + 2-6050, 

Y, = 0:078z, — 0-386, + 2:8877,, 

y, = —0-1242, — 1-1691, — 0-1197, + 2-050a,. 


The value of S for a specimen is always positive, 
and the larger 9 is the smaller is the resemblance 
to human teeth. On the average, S will exceed 6:0 
in oO 5 per cent of human specimens ; and it will 

8-4 in only 1 per cent of human specimens. 
(These percentages are estimated from the moasure- 
ments of modern European lower milk canines. It 
may be expected that they would be somewhat larger 
if the measurements were extended to include other 
Traces.) 

The values of S for the South African finds are 
given in column 2 of the table. They demonstrate 
the resemblance between these teeth and modern 
human milk canines. Four values of S lie within 
the range which encloses 95 per cent of modern 
human values, and two others lie close to it. The 
Sterkfontein pair alone is unacceptably remote; 4 
value of S as high as these would be expected to 
ocour in modern European man only once in & 
thousand times. 

For completeness, we should add that the closest 
resemblance we have found between the individual 
fossils and the ape groups is between Sterkfontein 
(left) and the orang-utans, and this corresponds to 
an S-value of 13-6. 

The foaml teeth, it is interesting to note, form a 
quite compact group. The dimensions a,, Dr, 7, and 
z, vary appreciably from one member of the group 
to another; but we have examined this variation, 
and it is, in fact, somewhat smaller (though not 

tly so) than in our modern human group. 
The Sterkfontein teeth do not differ signifloantly 
from the others within the fossil group, and it seams 
possible to regard their differences from the human 
group merely as the outstanding symptom of a 
general slight departure of the fossils from the human 
average. The mean dimensions of the fossil group 
would grve an S-value of 4-1, which (since we are 
now dealing not with an individual result but with 
the mean of several) is much higher than would be 
expected if the teeth were all modern human. The 
difference remains significant if we discard the 
Sterkfontein finds, and indeed ıf we confine ourselves 
to the sub-group of four Swartkrans teeth. 

To complete the picture, we examined the re- 
semblances between the mean of the foesil group 
and each of the ape-groups. We found that the 
closest: resemblance of these was to the orangs, and 
corresponds to an S-value of 18-9. 

To sum up, our analysis shows that the fossil milk 
canines, on this evidence, form a rather homogeneous 
group; that as a group they are very similar to 
those of modern man; and that they are 
on the whole unlike those of the modern anthropoid 
apeg. 

J. BBRONOWSKI 
W. M. Lona 
Massachusetts Institute of Technology, 
and 
Central Research Establishment, 
National Coal Board, Cheltenham, 


1 Bronowskt, J., and Long, W. M., Weture, 168, 704 (1981). 
ee W., Amor. J. Phys. Anthrop., 10, 385 
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Zymasis and Acid Metabolism in Higher 
Plants 
ConBIDERABLB attention has been directed to 


zymasis (alooholic fermentation) as a component of 
anserobic metabolism in higher planta ; but relatively 


little is known of the socompanying biochemical 


disturbances. Jn many tissues iB is suppressed 
by oxygen in concentrations lees than 2 per cent?. 
In air it is normally absent; but certain agents, for 
example, carbon dioxide m high concentration’, can 
induce the sccumulation of ethyl aloohol with 
acetaldehyde. PERS 

In plants showing crassulacean acid metaboliem, 
carbon dioxide is fixed into malic acid in a dark 
reaction®. Acid synthesis is promoted by feeding 
carbon dioxide in conoentrations up to &-per cent ; 
above 10 per cent, acidifloation is progressively re- 
tarded until above 50 per oent it is very slow or 
stopped and alcohol sccumulatest. Moreover, 
acidification occurs only when the oxygen conoentra- 
tion is above about 1 per cent*. 

Inasmuch ag the distinguishing characteristic of 
crassulacean acid metabolism to be the 
potential magnitude of the dark fixation rather 
than thd event itself, it seamed poasible that 
the broad correlation between disturbed said 
metaboliam and onset of xymasis might have 
some general significance. Exploratory experimentis 
were carried out by chromatographic analysis of the 
water-soluble componenta of the plant tissues, and 
by the comparison of the chromatograms obtained 
_ from tissues after storage in one or other of a variety 
of gas mixtures with those obtained from the normal 
tissue in air. Aliquots of the aqueous extracts were 
chromatographed in two dimensions in teri. amyl 
alcohol/formic acid/water, -propanol/ammonia/ 
water mixtures, or In one di ion, after fractions 
tion on ion-exdhange reains, in one or other of the 
solvents. 

The broad changes in a limited number of the more 
prominent components of the chromatograms in a 
series of experiments with Kalanchče leaves, carrot 
roots and cat colecptiles are summarised in the 
accompanying: table. The amino-acid identified as 
y-amino-butyrie acid oo-chramatographed consist- 
ently with an authentic specimen (kindly supplied 
by Dr. 8. M. Partridge), and the identity is accepted 
provisionally. 


Plant organ 
time (20° 03); ment 
Kalanchiie 
leavos 
(12 hr) 
You 
carrot 
root 
(3 days) HAAR we 
Older 
carrot 
root 
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(1 day) 









+++ 
+1 ++ 
++i] 
bit 
I i++ 


++i l 
i ++ 
I I++ 


+1 ++ 


a +It+I +I ++ 


++i l 
i++ 
eases 








NATURE 


Saosin- | Aspart- | Gintam- 
sis ate ate 


+1 ++ 
++1 1 






August- 8, 1953 vow. 172 


In concentrations of carbon dioxide lees than 10 per 
oent there was no major change in acid composition. 
Between 20 and 90 per cent carbon dioxide, succinate 
and ‘y-amino-butyrate accumulated, whereas malate, 
aspartate, glutamate and alanine were leted. 
Aloohol accumulation aa a result of carbon dioxide 
zymasis has been observed in many higher’ plants, 
but not as yet in concentrations much below 50 per 
oeni’, It remains to be seen whether or not more 
sensitive teéhniques will detect alcohol aeoumulation 
in 20 per cent carbon dioxide. 

Zymasis in nitrogen, 1 per cent oxygen, or pure 
carbon dioxide was accompanied by the acoumulation 
of succinate and y-amino-butyrate, and the depletion 
of aspartate and glutamate. Malate and alanme 
remained unchanged in the storage periods arbitrarily 
selected for these experiments. 

The depletions of the amino-acids suggest parallel 
ahangee in the corresponding keto-acids, and this is 
being investigated. 

Carrot and Kalonch6e tissues, when aerated in Af/30 
malonate in’ phosphate at pH 4-5, accumulated 
succinate without appreaiable change in citrate or 
malate. The aspartate, glutamate and alanmb, oon- 
tents were not markedly changed ; but some y-amino- 
butyrate accumulated. Since this amino-acid was 
present, though to a leas extent, in control experi- 
ments in phosphate alone, it is possible that the 
accumulation was not directly attribuiable to the 
malonate; but the occurrence of malonate rymasis 
has been reported reoantly*. 

Clearly, in the types of zymasis studied, dis- 
turbances in acid meiaboliam occurred, and one 
result common to all was the accumulation of 
succinate. ' 

For Kalanchée leaves some indication of the 
main source of this succinate in carbon dioxide 
rymasis can be derived from the folowing ex- 
periments. (1) Exposed to carbon dioxide labelled 
with carbon-14 in the dark at 10°C. for periods 
of leas than 6 hr., these leaves accumulate car- 
bon-14 very largely in malate. (More than 60 per 
cent of this carbon-l14 may be in the -COOH 
group.) When leaves containing malate labelled by 
this treaiment were transferred to 70 per cent car- 
bon dioxide, no carbon-14 could be detected in the 
accumulated succinate or in any alcoho! acommulating. 
The carbon dioxide hberated oontamed carbon- 
14. (2) When leaves, in which both sugars and 

‘malate were labelled after photo- 
synthesis in carbon-14 dioxide, 
were transferred to 70 per oent, 
carbon dioxide, carbon-14 was de- 
tected in the accumulated succin- 
ate and the alcohol fraction as wall 
as in the carbon dioxide evolved. 
In neither type of experiment was 
appreciable accumulation of oar- 
bon-14 detected in any other 
acid or amino-acid during the 
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rymMasis. 

Tentatively it is visualized 
that, in air, pyruvate ia ox- 
idized in a Krebs acid cycle ; 
in carbon dioxide sxymasis, (a) 
the accumulated: succinate is not 
in the main derived from malate 
by @ conversion in the acid cycle, 
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Pag art same aciu ann es rg Sat srs a Gaias afthe in gas mixtures : (b) malate is depleted with dẹ- 
; per oon ; te per omi carbon 6 wit K A 

(2) pure nitrogen, carbon Gicaide, of 1 per oemt oxygen in nitrogen. + indtoates high (relative } carboxylation to pyruvate, and 
coneentra tion, — low concen ‘ 


(c) the pooled pyruvate is oon- 
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verted in part to acetaldehyde and ethyl ener 
and in part to succinate. 
8. L. Ranson 


Department of Botany, 
King’s Oollege 
(University of Durham), : 
Newcastle upon Tyne. 
Feb. 10. 
‘Bee Turner, J. S , “Ann. Rev. Plant Phymol.'', 9-145 (1951). 
* Thomas, M., Bisaa, J- 19 19, 927 (1925). AN aaa a Fidler, J. C., 


* fee Thomas, M., Symp. Soo. Hep. Biol., b, 72 (1061). 
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* Paxton, R. J., M.e. Durham (1 952) Wood, W. if Le J 
ne E e 336 (105%). 
* Beovers, H., Pisat Physiol., 37, 725 (1952). 


Glutamotransferase in the Chick Embryo 
during Incubation 


Ix recent years the role of glutamine in the meta- 
bolism of nitrogenous compounds and in peptide 
synthesis has attracted i attention’. Much 
may be learned about the function of a compound in 
fundamental biochemical processes by studying the 
ensymatic system cancerned with its metaboliam 
during growth and differentiation. As a first con- 
tribution to this problem, we wish to report on the 
distribution of Paci anesbeinggy bes in the chick 
embryo during devel . This enzyme catalyses 
the exchange of the amide group with hydroxylamine 
or other amines. For full activity, glutamotransferase 
from mammalian and avian tissue manganous 
salt, phosphate and traces of-adenosine triphos- 

hate. 


ý made homogenates of various embryonic 
areas or organs in phosphate buffer (0-02 M, pH 7-3) 
served as the source of gtutamotransferass. Before 
incubation, no activity could be demonstrated in the 
fluid yolk, the egg albumen or the vitelline membrane. 
Likewise we have not been able to damonstrate 
transferase activity in the unincubated blastoderm, 
or in the pelhucid area during the first and second 
days of incubation. These negative findings should 
not be interpreted as necessarily indicating the total 
abeance of the enzyme in these regions. 

Unequivocal transferase activity was first damon- 
rtrable in the area opaca after incubation for 24 hr. 
The area opaca and its major derivative, the yolk 
sao, remain the chief sites of transferase activity 
until late in the second half of incubation ; although, 
as the embryo differentiates histologically, certain 
of ita tiasues acquire a specific activity as high as, 
or higher than, that of the yolk-sac tissue. “The 
. vohmme of these active tissues (liver, brain and, to 
a lower degree, heart and stomach) is, however, so 
slight as to contribute little to the total activity of 
the embryonic system until considerable growth has 
taken place. 

Protein content and transferase activity were 
determined on each day of incubation. In the 
accompanying table the results obtained at the sixth, 
thirteenth and sixteenth day of incubation in brain, 
liver and yolk sac are shown ; the resi of the tissues 
of the system embryo minus liver and brain, and 
other membranes, are grouped aa ‘remainder’, in 
which only a minimal speciflc activity ia found. The 
total (100 per oent) was arrived ab by summation 
of the values determined on the individual organs. 
The following pointa seem to us the most signi- 
floant : 
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(1) Transferase activity increases pars passu with 
protein growth in the total embryonic system. 
Spatial sre ioe of the activity, however, is not 
even, and these mequalities change “progressive 

(2) The yolk sac, which begins by containing ane 
of the protein in the system, contributes even more 
than ite share of transferase activity to the whole. 
This situation is reversed shortly after the thirteenth 
day of incubation, at which time the yolk sac oon- 
tributes about 35 per oent of the protein and about 
half the total activity. After this day, the 
activity of the yolk-sac tissue dealines to the 
low embryonic level, so that by the sixteenth day 
this tissue contributes only 17 per cent of the activity, 
alth it contains 26 per cant of the protein. 

(8) e liver, when stil] a minute organ, before 
its oells start visibly producing bile pigments or 
atorage products, has a speciflo activity much higher 
than any other tissue of the system, contributing 
more than 1 per cent of the total activity when its 
protein content is considerably leas than I per cent 
(aix days). Its contribution steadily increases at a 
rate greater than that of ite protein content, thus 
gradually helping to balance tho loas of activity in 
the yolk sao. 

(4) The brain, in contrast, although constituting e 
major structure of the early embryo, has a low trans- 
ferase activity, mdistinguishable from the eral 
embryonio level, during the first half of inc ion. 
After that time, ita activity ins to rise pro- 
gressively, so that by the end of incubation ita 
contribution to the total activity approximates that 
of the liver. 

This work was supported in grante from 
the National Institute of Reana Disease and 
Blindness (Grant B-226) of the National Institutes 
of Health, Public Health Service, and a grant from 
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the Scottish Rite Dementia Praecox Research Com- 
mittee, and under a contract between the Office of 
Naval Research ane the New York State Psychiatric 
Institute. 


New York State Psychiatric Institute 


and Department of Biochemistry, 
Oollege of Physicians and Surgeons, 
Cohmnbia University, New York. 
March 6. 
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Pathway for Glucose Oxidation in 
Asterococcus mycoldes 


In those especies of bacteria examined which 
oxidize but are incapable of attacking it 
anaerobically, it has been shown that glucose breek- 
down proceeds by a pathway other than through the 
classical Embden—Meyerhof schame!. Cell suspensions 
of A. mycoides (the organism of bovine pleuro- 
pneumonias) were found to oxidize glucose, but were 
incapable of attacking it anaerobically. Consistent 
with this findmg is the fact that growth was almost 
absent under anaerobic conditions, and was markedly 
stimulated by aeration of cultures. In spite of the 
absence of anaerobic glucose breakdown, it is con- 
cluded that. ghicose. oxidation in this organiam 
proceeds by. ‘way of the Embden-Meyerhof path- 
way. 

Glucose was oxidized by cell suspensions (Qo, 60-80) 
quantita tt to acetate and carbon diomde. 
Methylene blue, ferricyanide or diphosphopyridine 
nucleotide could all replace oxygen as electron 
doceptor. Pyruvate was oxidatively decarboxylated, 
and was also attacked anaerobically by the dis- 
mutation reaction. Evidence was obtamed that the 
diamutation system was similar to that described in 
Escherichia ook and Streptococeus foscalis*, that is, 
a drphosphopyridine nuocleotide-linked, pyruvic-lactic 
dehydrogenase 


system, requiring 
carboxylase, magnesium ions and phosphate as acetyl 
acoeptor. Both the oxidation and utation of 
pyruvate were strongly inhibited by arsenite. 
' Glucose oxidation was inhibited by iodoacetate. 
Evidence was obtained for the presence of hexokinase. 
The cells aldolase activity, as determined 


by slkali-labile E iringes Ae in the test 
system of Sibley and . A oall-extract pre- 
ells with alumina 


380, None ort of the epee lated 
hexose ieee was oxidized by intact oell- 
ions. Suspensions treated by and 
thawing, however, oxidized glucose-6-phosphate and 
hexose diphosphate at approximately the same rate 
as glucose, but did not attack gluconate or 6-phospho- 
gluconate. 
In contrast to intact cell suspensions, 
treated by freezing and thawing were ca 


ions 
le of a 
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EFYEOT OF LINKING ANARROBIO GLUCOSE BREAKDOWN BY A. mycoides 
WITH REDUCTION OF none BY YRast ALOOHOL DERYDRO- 
GEELEN. 


panio aysien : ai enon, 80 all 


es anata ae 


fo aM: ree 3-0 mi; P siati T ga aeh baras panta 
in gas phase 


(v/v) 





very slow glucose breakdown anaerobically. The rate 
was very markedly increased when the reaction was 
Imked with the reduction of acetaldehyde by yeast 
alcohol dehydrogenase (see table). In the presence 
of arsenite to ‘inhibit the pyruvate diamutation 
reaction, intact oell-suspensions catatysed a homo- 
lactic glucose fermentation at a rate comparable with 
the rate of gluoose oxidation (see graph). 

It was concluded that oxygen (or other electron 
acceptor) is required for the re-oxidation of reduced 
diphosphopyridine nucleotide formed by the oxidation 
of trioge phosphate. In the absence of oxygen, 

te is bound by the dismutation system, and is 
not available for reduction to lactate in the glycolysis 
scheme. The reaction therefore ceases when all the 
diphosphopyridine nucleotide has been reduced. The 
organism possesses no other mechaniam for the re- 
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oxidation ‘of reduced diphospho- 
pyridine nucleotide under anaerobic 
conditions, for example, «-gtyoero- Ctstrus E 


pees dehydrogenase. It must 
assumed that, in i which 
are capable of a homolactic fer- ¥ 
mentation, and which also possess i 
the pyruvate diamutetion system— 
for example, S. facalis—pyruvéte g 
combines preferentially with lactic ™ 
dehydrogenase. A number of ex- 
planations are possible for the 
different behaviour of S. facaks 
and A. mycoides, such as the relative 
affinities of pyruvic oxidase and 
lactic dehydrogenase for pyruvate ; 
the relative concentrations of the 
enzymes; or differences in maoro- 
molecular organization within tbe 
cells. The last possibility is plaus- 
ible, since cells of A. myvotdes 
treated by freezing and thawimg are oapeble of 
a slow glucose fermentation, and the rate of 
the pyruvate diamutation reaction is considerably 
decreased by freexing and thawing. 

A. W. RoDWELL 

E. Samay RODWEALL 
Division of Animal Health and Production, 

Commonwealth Saientiflo and 
Industrial Research Organiration, 
Animal Health Research Laboratory, 
Parkville, N.2, Victoria, Australia. 
March 18. 
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1 Korkas, 8., Stern, J. B., I. 0., and Oohoa, 8., Neiwre, 
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Ultra-Violet Absorption Spectra and 
Flow Birefringence of Bovine Cervical 
ecretions 


SEORETIONS were collected from around the bovine 
cervical os vaginal speculum and spatule. 
ie pl aay Seated AEE Er a pee 
from the cervix itself; but such samples were too 
small for the technique available.) All samples were 
then reduced to a constant solid content of 0-14 per 
cent by di in water and clearing in & centrifuge 
for one hour at about 7,000 g. Absorption curves, 
determined between 200 and 400 my, in general 
showed. a maximum at about 273 my and a minimum 
at about 259 

In view of relati recently found! between 
the flow properties of secretions and physio- 
logical conditions, the first aim of the present work 
was to look for similar relationships with the absorp- 
tion curves. Samples from normal animals during 
the cestrous cycle and in pregnancy were examined, 
and also similar of secretion found in a few 
heifers already undergoing treatment with mixtures 
of wetrogen and progesterone. Measurements of the 
difference between the extinotion ooefficients at the 
maximum and at the minimum were taken. This 
quantity was considered to be more characteristic 
of the sample than the dimensionless ratio of the two 
extinction coefficients, since it is less dependent upon 
scattering and ‘general absorption’. Ninoe it has not 
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Krmar. and Xeh.: extinction coefficients at the maxima and mintma an the 


yet proved possible always to obtain optically clear 
samples, results showing particularly high ‘general 
absorption’ were discarded The socompanymng 
figure gives a summary of preliminary results on 
twenty-nine animals, 

In the figure, distinct differences in the average 
values and distributions of Kyey—Kmm are shown 
for the cestrous, diwstrous and pregnant types of 
secretion, Samples from animals in œstrus and which 
Are also under treatment B are almost indistinguish- 
able from those in natural cstrus; and searetions 
from animals undergoing treatment A group them- 
selves between the dicastrous and pregnant samples. 
With the few animals tested so far, no relation has 
been found between the values of Kmax-Kmin. and 
the duration of pregnancy. 

Due to some imperfection in the prism, the slit 
was open too wide at short wave-lengths. Presumably 
as & result of scattering, a region of apparent total 
absorption often a at about 215-235 mp. It 
was notioed that the width of this region was like- 
wise a function of the physiological condition of the 
animal, but it is not yet known what physical 
properties of the secretions this scattering is 


representing. 

Through the courtesy of Dr. A. G. Ogston, I have 
been able to examine a few similarly prepared samples 
in his conoentric-aylinder flow-birefringenoe Tappar 
atus’, Six samples from cows in œstrus sh 
sign of birefringence. Of four diœstrous samples, 
three showed measurable angles of isocline. Bix 
samples from pregnant animals all showed measurable 
angles 


No attempt has yet bean made to interpret these 
results in terms of the molecular components of 
secretions ; further work is in progress. 

I wish to acknowledge the guidance of Dr. G. W. 
Soott Blair, head of the Physics Department, under 
whose direction this work was carried out. Thanks 
are also due to Dr. 8. J. Folley for suggestions, and 
to Mr. D. 8. Flux for allowing me to take secretions 
from animale undergoing hormone treatment in his 
experiments. 


F. A. GLOVER 
National Institute for Research in Dairying, 
University of Reading, 
Shinfleld, Reading. 
April 2. 
1 Glover, F. i., and Scott Blair, G. W., J. Bwdecria., 9, 100 (19538), 
* Ogston, A. G., and Btanter, J. N., Bioshem. J., 63, 4 (1053). 
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Occurrence of 4AmI|no-5-imidazolecarb- 
oxamide as a Pentose Derivative 
It is increasingly evident that 4amino- 
- Bimidazolecarboxamide occurs as a riboside and 
ribotide, and that these derivatives are 
rtant intermediates in biosynthesis of purines 
their derivatives. Greenberg! has ided 
evidence that im the biosynthesis of inogmic acid a 
ribotide is formed before the letion of the purine 
ring occurs. Sechubnan and Bu 2 ah that 
the specific activity of isolated ingsinate was ocon- 
siderably than that of inosine or hypoxanthine 
after in tion of labelled 4-amino-5-imi lecarb- 
oxamide with pigeon liver extracts, and that mosmate 
could undergo an ex reaction at the 2 position 
involving mbotide of the carbaxamide and formate. 
Greenberg™* has isolated both the riboside and ribo- 
tide of ¢-amino-5-imidazolecarboxamide from culture 
fluids of Hacherichta colt under conditions of sulphon- 
amide bacteriostasia®. The enzymatic conversion of 
the carboxamide to ita deoxyriboaide has been 
reported with -Lactobaous* and H. cols’. 

In analysing various Kachertohda cols systems where 
4-amino-5-imidazolecarboxamide is known to accum- 
ulate in high concentrations, we have found further 
evidence for the existence of this compound as & 
pentose derivative. The majority of the experiments 
were performed with a requiring mutant of 
E. cols, B-96, which accumulates the carboxamide by 
virtue of a genetic Impairment in its conversion tq 
purines’. 

The first evidence which suggesta that 4-ammo- 
S-imidazolecarboxamide accumulates as a riboside 


(or ribotide) in Æ. cols systems is the concomitant _ 


occurrence of & pentose, as measured by the orcinol 
reaction, with the occurrence of the carboxamide as 
measured by the Bratton-Marshall* reaction for 
diazotizable amines. The results were collected from 
& wide number and variety of independent experi- 
ments and plotted as shown in the graph. Most of 
the pointa were obtained from analyses of culture 
fluids of the purine-requiring mutant, B-96, grown 
under various conditions ; a few were obtained from 
cultures of the wild-type parent strain grown under 
various conditions of sulphonamide becteriostasis. 
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oœ Qa% ODBC OH o8f ë OM as 
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ee ee obtained 
show & definite correlation with the theoretical line for 
& 1:1 molar ratio between 4-amino-5-imidasole- 
carboxamide and pentose calculated as ribose. Best 
correlations were obtained from 18-24 hr. cultures. 
Earlier analyses could not be made because the 
glucose present in the synthetic inorganic selta- 
glucose (0-2 per cent) media interfered with the 
pentose determination. In later cultures, the glucose 
either disappeared entirely or minor residuals could 
be adjusted for by the method of Drury?®. 

The second evidence is provided by the chromato- 

phic separation of two distinct non-scetylatable 
diasotizable amines from the culture fluid of the 
purineleas mutant. Culture fluids of the mutant were 
obtained by centrifugation and run on ascending paper 
chromatograms with n-butanol: et pa glyeo!: 
water (4:4:1). Examination of the dried ae 
ultra-violet light revealed two spote at 0-12 2 and 
0-81. The entire sheet was out into horeontal 
corresponding in width to an By value of 0-05. These 
were individually eluted with 0:1N hydrochloric 
acid at 87° O, for 18 bhr. Determination of diazotizable 
amine in the eluates revealed two areas of concentra- 
tion corresponding to the spote revealed. Synthetic 
4-amino-5-imidazolecarboxamide, as the hydrochlor- 
ide, when similarly treated, gave a single spot at 
Ry 0-33. The resulta of a typical experiment are 
shown in the table. 


PArER CHROMATOGRAPHIC DISvRIBUTION OF DIJXACTILABLE AWITES 
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> ~ernno-5-hmidasolecarboxamide 
OA aided to sapewatens a wie DS D, soli B culture. are 

The two te amines, a0 obtained, behaved 
identically with the synthetic carboxamide in terms 
of coupling-rate after diazotization, colour of diago 
dye, of the dye ( ion peaks at 316 
and 540 mu) and ratio of optical ity of the diazo 
dye at 540 to eluates at 265 mu. The 
ultra-violet & ion spectra of the synthetic and 
the faster-moving material were identical. (Hy at 
267 (max.) = 11:8 x 10°.) The absorption spectrum 
of the material with the alower Ry, however, corre- 
sponded with that of the others only &t wave-l 
greater than 260 At wave-lengths less 
260 mu a distinct laceament waa found in the 
direction of a greater absorption by the slower-moving 
amine. For example, the absorption was 30 per cent 
greater at 240 an 

An examination of the eluates for pentose showed 
that 57 per cent of the total pentose present in the 
original t was associated with the slower- 
moving amine, the remainder being at the level of the 
faster-moving amine. Since free ribose, when aad 


nucleoside cleavage. Chromatogra 

4-amino-5-imidaszolecarboxamide and its respective 
derivatives by Greenberg‘! indicates that the amine 
with the low Rp as described here could indeed be 
the ribotide, and that with the higher Ry value could 
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represent the free base or the riboside or a mixture 
of both. The latter may have resulted from nusleo- 
sidase and/or phosphatase activities of the organiam. 
This was by an additional experiment 
based on one reported by 4, When the 
amine in the low Rp eluate is jected to acid 
hydrolyms, it is converted to a amgie amine which 
concentrated entirely at the higher &y-level. 
The evidence presented here concerning the natural 
occurrence of 4-amino-5-nnidazolecarboxamide as a 
nucleoside or nucleotide serves to further 
the concept that, in the biosynthesis of purine derive- 
tives, pentose addition oocurs prior to ring olosure of 
the purine nucleus’. 
This research has been aided by & grant from the 
National Foundation for Infantile Paralysis. 


JosgPH 8. Gors 


Department of Microbiology, 
School of Medicine, 


University of Pennsylvania, 
Philadelphia 4, i eae 
Feb. 4 


oe E., Fed. Proe., 9, 173 (1950); J. Biol. Osm. 190, 611 


*Sehuiman, M. P., and Buchanan, J. IL, Fed Pros. 10, £44 (1981). 
* Greenberg, G. B., Med. Proe., (18, 651 (1058) ]. 

* Greenberg, G. B., J. Amer. Chom. Soc., TA, 6307 (1082). 

* Stetten, AT. BR., and Fox, fun., O. Lm J. Biol Ohom. 181, 333 (1045), 
* Wacnntt, W. B., Bisshom. J., 50, 334 (1052). 


* Ben-Tahal, R., Bergmann, FE. D~ and Voloanl, B. H., Waters, 188, 
1124 (1981). 
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' Bratton, A. Os and Marshall, fon, H. K., J. Bid. Chem., 188, 537 
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An Indirect jei raphic Determination 
cium 


In order to overcome difficulties associated with 
the direct polarographic determmation of calcium, 
Cohn and Kolthoff' employed an indirect approach 
using picrolonio acid. We have found, however, that 
ohloranilic acid, previ used by Tyner’ for the 
colorimetric estimation of calcium, is preferable to 
picrolonic acid in that it is more sensitive and requires 
@ much shorter reaction-time. 

Calcium reacta quantitatively with chloranilic acid, 
precipitating calcrmm chloranilate. In solutions 
neutral to Congo red, the reaction is complete within 
ten minutes. Caloium may be estimated, without 
removing the precipitate, by adjusting the pH of the 
solution to 4:5 with universal buffer’, ing the 
polarographic diffusion carrent of the residual shor. 
anilic acid, and referrmg the value obtained to 6 
calibration curve. Calcium may thus be determined 
within a concentration range of 1-3 x 10+-1-:2x 104 M 
with a maximum error of approximately + 3 per 
cent. When analysing solutions containing an 
unknown amount of calcium, it is first of all 
to estimate the calcium roughly by addi 
of the solution to 7-5 ml. of 2 x 10* c 
acid: the t should not be decolorized within 
ten mimutes the addition of the solution. 

The determination cannot be carried out in the 
presence of cobalt, lead, zimo, manganese, cadmium, 
nickel, aluminium, copper and silver, since these ions 
precipitate the reagent. Sodium, armon- 
ium, magnesium, ferric and mercuric ions do not 
cause precipitation; but the latter two should not 


0-5 mi. 
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T a ast Sa gira ‘8x 104 M 
5:9 10 M respectively. M does not 
interfere in concentrations lower than 2-4 x 10° M, 
nor do lithium, barium and chromium when their 
concentrations are leas than 5-9 x 10+ M. Strontium 
does not affect the determination if present in oon- 
centrations up to 8-6 x 10-+_M. 

Celcium has been determined in the ash of blood 
serum and of milk with an accuracy of‘approximately 
+ 8 per cent. Recovery experiments and parallel 
determinstions using the oxalate—potaasium perman- 
ganate method indicate that polarography yields more 
reliable resulta. The procedure isnot only rapid but 
is also unaffected by the presence of ium and 
iron in concentrations commonly found in biological 
materials. Thus calcium can be estimated in blood 
serum showing marked hsamolysis. 

Details of the method will be published elsewhere. 
We are indebted to Mr. G. Loftus Hills for suggesting 
this research problem and to the Dairy Section of 
the Commonwealth Scientific and Industrial Research 
Organization for financial sesistance. 


B. BREYER 
J. MOPRILLIPS 
Physico-chemical Laboratories, 
Faculty of Agriculture, 
University of Sydney. 
Feb. 26. 
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, Con, Gue axl Kolthof, I. iL, J. Biol. Ohsem., 147, 705 (1943). 
"Tyner, A. H., Anal. Chem , 20, 76 (1948). 
* Prideaux, E. B. B., and Ward, i. T., J. Ohom. Soc., 196, 426 (1924). 


Mesomeric Effect of the Sulphonic Acid 
Group 


IsroréMaTion about the effect of the aromatioally 
bonded sulphonia group has been obtained by study- 
ing ita influence on the reactivity of other sub- 
stituents of the same molecule. A suitable way is 
the measurement of acidity constants of phenols, 
anilmiom ions and aromatico carbonic acids. Earlier 
investigations on these constanta for naphthylamine- 
sulphonic acids! and naphtholsulphonic acids* showed 
the existance of an electrostatic effect which is due 
to the dipolar structure and the negative charge of 
the 80O,~ substituent. A. Bryson, who investigated 
the naphthylamines, points out that the differences 
in the pK-values provide evidence for the conjugative 
interaction of the sulphonate ion and the aromatic 
ring. I was unable to extend this conclusion to the 
naphtholsulphonic acids. 

therefore investigated derivatives of benzene- 
sulphonic acids and evaluated the measured acidity 
constants with Hammett’s equation for m- and 
The accompanying table 


p-subsetituted benzenes. 
shows the resulta of the potentiometrie determination 


of the pK-values in water at an ionic strength 


Actorry OORPTANTS VALUES 
(imis strength « = 0- 10: 25 0° 0.) 
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u = 0:10 and the o-values calculated with these 
constants. 

These o-values of the m- and p-sulphonic group 
may be compared with those of the other substituents 
mentioned in the literature. From the table it is 
apparent that the effect of the p-SO,- group ia not 
accurately deecribed by 8 single a-value. oon- 
stant for p-aulphobenzoic acid is 0-21 smaller 
than the values of the constants for sulphanilio 
acid and p-phenolsulphonia acid. Oomparable 
differences have been observed for p-NO, (0-49), 
p-CH,CO (0-44)*, p-ON (0-34)* and pCH,80, (0-42 
and 0-26, respectively)‘*. By analogy with the 
interpretation for these , we concinde 
that there is a conjugative effect in the sulphonie 
ions, too, and that the sulphur atom m sulphonic 
acids is capable of extending ita octet to a decet 
{or dodecet) structure. 

There is a peculiarity of the o-constants for m- 
and honia groups. Ño far as I know, this is 
the first negatively substituent for which 
o-values for several ria have been calculated. 
All other substituenta have a net charge of sero: 
only one of the groups investigated has a positive 
charge, namely, the tromethylammoninum ion studied 
by Roberts and co-workers’. The pK,-values shown 
in the table relate to the ionization of a second proton 
of the molecule (the first, more acidic proton refers 
to the ionization of the 8O,H group). Therefore the 
acidity constanta of these benzene sulphonic acid 
derivatives show a different kind of dependence on 
changes in ionic strength from the unsubstituted 
compounds phenol, aniliniam ion and benzoic acid. 
This explains why the o-values for m- and p-BO,— 


(but not for electrically neutral groups) depend in a’ 


degree on the ionic strength. The o-valuee 
culated from acidity constants at ionia strength 
u = 0-01 and 0-00] are smaller than those shown 
in the table. The observed differences of o-values 
for the p-8O,- group are important evidence of the 
mesomeric effect. The acidity constants at low ionic 
were measured otometricadly in 
tHe range 220-255 mu. A ion of the experi- 
SERE SAR a i ee 
the resulta will be published later in Helvetica Ohwmaca 
Acta. 


How. ZOLLINGSR 
Dyestuffs Department, 
ge Ltd., 


Ua 


i Bryson, i., Trans. Farad. Soc., £7, 528 (1051). 
* Vollinger, Hoh., and Buchler, W., Helv. Ohim. Acta, 33, 2002 (1950). 
* Hammett, L. P., ‘“Physeal Organic Chemistry’, 188 (Mew York, 1040). 


"Baraton F. G., and Cooper, G. D., J. Amer. Chem. Soc., 74, 1058 


aac a , and Molh, B. A. J. Amer. Chem. Soo., T2, 028 
ce , and Backer, H. J., Heo. Chem. Paye Bas, 71, 205 


1 Roberts, J. D. B. à., å Drysdale, J. J., J. Amer. Chom. 
otn 73, 2181 (1081). 


Gravity Survey In the Congo 


Ten Service de Météorologie et de Géophysique 
of the Belgian Congo has started a basio survey of 
gravity stations, in order to supply a fundamental 
network to workers ım more detailed 
measurements. 


The link with observatories has been 


provided by two important pieces of work; the first . 
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by Madame Duclaux and M. Martin from Paris, who 
in 1950 established in this territory nine stations 
carefully surveyed with a North American gravity 
meter; the second by M. Sanders, from Uocle 
Observatory, who in 1951 measured gravity at three 
of those nine stations by & refined technique using & 
modified Von Sterneck pendulum instrument. The 
values found by these workers have been published 
elsewhere ; they are in excellent agreement. 

We have used these nine stations to calibrate our 
North American gravity meter and proceeded to 
establish the first part of our basic network. This 
consists of twenty-seven aerodromes where repeated 
measurements have been made along relatively short 
overlapping circuits, enabling the observations to be 
made generally at two or three stations in one or at 
most two days before returning to base. The 
took place between July and September 1952. 

The gravimeter has been fitted with an improved 
dial, and was by air in an air-tight 
contamer m which the pressure was maintained at 
the value it would have at the next station along the 
arout. After a short rest, readings were taken by 
two different procedures: first, by adjustmg and 
on the centre of the micrometric soale; secondly, 
by adjusting and reading the dial for various settings 
on the micrometric scale, This second method 
amounts really to determining a very amall correction 
for errors m le 

With the above precautions added to the usual 
technique, it has been possible to attain remarkable 
consistency in the measurements. The provisional 
resulta, in which no corrections for sun and moon 
tidal variations have been made yet, are given in 
the socompanying table. A detailed account of the 
work, and corrected values, will be published shortly. 


ae re eed 
Léopoldyille* | 04° 10° B 18° 20° A. 800 m. | 977 918-14 
tbo | See Ee | me | | Sem 
Kamina ag* 39” 28° 14’ 1 085 880 -43 
Kolwest 10° 42” 25° 28’ 1,465 B24 OS 
Hitwahethyille | 11° 37 27° 28’ 1,271 803 -52 
Nanono Orr iT 27" 26 614 904 87 
Kindo O° 58’ 25° 52 516 876-98 
Atbertviiie 05° 56’ 29° 12 780 848 70 
Unsumbaura og 24’ 20° 21’ 818 TA -B3 
Kamembeo 
(Bukavu) o2* 27" 25° 54’ 1,500 587-88 
Kigali 01° 58’ 20° 08” 1,500 602-31 
Gorma 01t 40’ 20° 14’ 1,530 590-42 
Coyuthatyille | 00° 02” 18° 10 850 004-85 |. 
Basankuso 01°13’ N. | 10° 49” 86-4 916-00 
Lisala oR” OP’ t1’ 3y 405 851 -20 
be Og* 11’ 23° 27° 385 925-83 
Banleg illo 00* 31 25° 10’ 420 883-71 
05° 23’ B 27° 0Y” 570 881 MO 
-Kasongo 04° 83’ 28° $y 600 835 -06 
Libenge 08° 38’ 18" IF 305 O51 +42 
Banmnungville os* 18 17° f’ 340 22-15 
ble OT’ iy 17* 42’ 370 O87 05 
` 01° 57 18°17 320 9087:57 
Iromu 01° 28’ #9" 51’ 015 T1657 
Matadi 48 18° 2a 350 O66 42 
Moanda 05° sY 12° 21’ 15 978 128-18 


Root mean square error: 0:10 milligal. 
* Binza Observatory (not an aarodroms). 


The second part of the basio network-will consist 
of stations selected along the roads which connect 
the serodrames already surveyed. 

P. Hanamocc 
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Formation of Ai 
Water by I-M 


EXPERIMENTS using monoenergetic protons from & 
Van de Graaff accelerator have been carried ont on 
the formation of hydrogen peroxide in water. The 
irradiation chamber was of ‘Pyrex’ glass, including 
& thin window through which the protons entered. 
The total volume of water irradiated was 0:4 o.0.; 
however, the irradiation volume was only 6:9 x 10 
0.0., because of the short range of the protons in the 
sample, The absolute amount of hydrogen peroxide 
which is formed does not change’ when the he total 
amount of water is varied from 0-2 to 0-5 o.c. 
The ohemical determinations were made with a 
Beckman model B hotometer at 3500 A. 
utilixing the iodide method suggested by Ghormley* ; 
this method is capable of measuring 2 x 10% mole- 
cules of hydrogen peroxide per litre. The water was 
freshly prepared by redistillation from a permangan- 
ate solution with a ‘Pyrex’ still. 

For each determination the total energy input into 
the water was about 10% eV. At the rate of 3:3 x 
10°* eV./c.c._sec., the amount of hydrogen peroxide 
formed was linear with dose up to a total input of 

101° eV.; at the rate 3-5 x 10% eV./c.c.-se0., the 
amount of hydrogen peroxide formed was linear with 
dose at least to 5 x 10% eV. All the rates of energy 
input refer to the irradiation volume of 6:9 x 10~ c.o. 

The efficiency of the formation of hydrogen peroxide 
by 0-98-MeV. protons is found to be highly dependent 
upon the rate of energy input. When the dose-rate 
is varied from 2 x 10" eV./c.0.-se0. to 10" eV./0.0.- 
peo. with air-saturated water, the efficiency decreases 
from 2-0 molecules hydrogen peroxide/100 eV. to 
0-8 molecule h peroxide/100 eV., as shown 
in the graph. results also show that the exclusion 
of air in and over the water by a helium atmosphere 
(leas than 0-05 per cent oxygen) reduces the efficiency 
of formation of h peroxide by a factor of 
two at 10” eV./c.c.-se0., but at 10" eV./c.0.-sec. the 
efficiency is not ahanged by the absence of dissolved 
air in the water. 

The observations the following conclusions : 
(1) The formation (or formation and destruction) 
of hydrogen peroxide in water is dependent upon 
dissipation per unit volume of the 
incident radiation. (2) 1-MeV. protons are mter- 
mediate in behaviour between alpha-particles and 
X-rays, a8 one might expect from the comparative 
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en Peroxide in 
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Molecules of hydrogen peroxide/100 oY. 
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Yield of hydrogen peroxide In water ve. the rate of energy los 
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lmeer ion densities. In oxygen-free water, alpha- 
particles and protons produce hydrogen peroxide ; i 


however, the presence of dissolved increases 
the efficiency of hydrogen xide formation with 
protons except with vary : dose-rates. (3) It 


seems likely that the efficiency of formation of 
hydrogen peroxide does not continue to increase as 
the dose-rate is decreased below 10° eV./c.0.-sec. 
For example, in the region of 5 x 10% eV./0.c.-8e0., 
Bonet-Maury* found that the efficienay of production 
of hydrogen peroxide by 13-kV. X-rays with dws- 
solved air in the water becomes greater with increasing 
dose-rate. These two results suggest that 4 maximum 
in the effiaienoy of production of peroxide 
may exist in the region of 10**-10" eV./0c.c.-#ec., the 
exact position of the maximum depending on the 


limestr ioni density of tho ionizing partiales. 


R. J. SHALEK 
T. W. BONSER 
Department of Physias, 
The Rice Institute, 
Houston, Texas. 
March 27. 


1 Hoabanedeal, G. J., J, Phys. Chem., 66, 587 (1962). 
* Bonet-Maury, Pe, Brit, J. Rad., H, 452 (1951). 


aa, Mech Settling of Dispersions of 
rbon In Organic Media 


In an investigation of the action of detergent 
additives in engine lubricating oils, the sedimentation 
behaviour of suspensions of carbon black in a wide 
range of organic media has bean studied. 8 ions 
were prepared by dispersing 0-5 gm. of carbon black 
(‘Mioronex’) im 25 ml. of the liquid by means of 
19 ko./s. ultrasonic vibration. The sedimentation 
behaviour of such systems falls into two distinct 
classes, depending on the detergent properties of the 
liquid. 

Olaas (1) includes the majority of pure organio 
liquids and solutions of weakly detergent additives 
in hydrocarbons, and is characterized by a settling 
process which involves the formation of a sharply 

interface between 


defined supernatant clear liquid 
and o dispersion. The sedimentation proceas 
follows the equation : 


In [ (Fi — Vo) (Vs — Vo) ] = —Et, (1) 


where V, is the initial volume of the dispersion, V; is 
the volume occupied by suspended material at time é, 
V » is the final volume occupied by the suspension, 
and K is 6 constant the value of which is dependent 
on the nature of the liquid and may be used to assess 
its detergent properties. It follows from equation (1) 
that the particle velocity during sedimentation is a 


` function of the shape of the veasel, and thus this 


sedimentation process differs radically from con- 
ventional concepts of settling of particles in liquids. 
The settling ıs complete in times of the order of 
24 hr., and the final volume occupied by the sediment 
is of the order of 10-15 ml. 
Class (2) comprises systems in which ihe entire 
hguid & phase is always uniformly opaque. In some 
systems a deposit of aediment may gradually 
Se ne a As the deposit 
acoumulates, so the opacity of the supernatant sus- 
pension decreases. The times involved are of the 
order of several months, and the final volume occupied 
by the sediment ia only of the order of 1 ml. With 
other solutions, including those of the most strongly 
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detergent “lubricating oil additives, and also with 
certain very polar organic liquids such as nitrobenzene 
and aniline, no sedimentation has been observed over 
periods of many months. 

The explanation of these phenomens can be based 
on hindered ion under Brownian motion of 
the icles. the systems of class (1) it is postu- 
lated that ps ey laa results in the formation of & 
chain-and lding structure of particles and 
agpragates. This lattice-like structure extends 
throughout the entire volume of the dispersion, and 
traps ion within voids. Continued ion. 
of but suspended particlæ on to the net- 
work causes its collapse through overweight. The 
collapsing network thus gives rise to the sharp inter- 
face, since the probability of an individual particle 
escaping from a void into the supernatant liquid is 
very small compared to its probability of aggregating 
on to the lattice during its motion towards the 
interface. 

‘Consideration of the rate of diffusion of icles 


to the network under Brownian motion leads to 
equation (1) above, with 
K = (kD/z*) exp(—E/RT), (2) 


where k is a constant ent on the geometrical 
arrangement of particles and network, D is the 
diffusion coefficient for the icles, 2* the mean 
square distance of a particle from the network, 
and W is the magnitude of an energy barrier to 


- ` aggregation. 


The energy barrier arises from the work involved 
in expelling liquid, against surface forces, from 
between the coagulating particles. 


Thus: _ 
K = (kD/a*) exp(—Xpy/RT), (8) 


where p is the density of the liquid, y the interfacial 
tension and X a constant d dent on the volume 
of liquid expelled. If In(kD/a*) is small compared. 
to In K, equation (8) icta that a plot of In K 
against py for different liquids should be a straight 
line with a negative slope. Experimenta with a wide 
range of pure organic liquids and binary mixtures 
have confirmed that this relation holds when values 
of y for the liquid-air interface are used’. 

Solutions of surface~active additives follow equation 
(1), but cannot be correlated by equation (3) because 
it ia not poasible to state what values of p and y 
should be used for the material adsorbed at the 
carbon — liquid interface. It is possible that the 
aur tnt of the network structure is responsible 
or the large final sediment volumes exhibited by 
these , which are many times the ‘dry’ 
volume of the carbon. 

In the systems of alaas (2) the energy barrier to 
aggregation may be so large that significant aggrega- 
tion oan never take place. This is confirmed by the 
large value of (py) for nitrobenzene and aniline. On 
the other hand, with lees stable systems sedimentation 
occurs, but the rate of growth of is not 
sufficient to give rise to the lattice network. The 
aggregates are able to settle unhindered under 
Stokes’s law. ey 

Electrical phenomena at the carbon ~ liquid inter- 
face contribute to the energy barrier to aggregation. 
Electrophoresis, electro-camoais and sedimentation 

jals have been demonstrated in the systems*. 

a stable suspension which exhibits electrophoresis 
of the particles to the anode is mixed with & stable 


~ 


NATURE 


t 


August 8, 1953 vor 172 


ension which exhibits cataphoresis, then a very 
rapid mutual coagulation takes place. 
- 7 F. H. Gannen 


Dept. of Chemical Engineering, 
University, Edgbaston, 
Birmingham 15. March 10. 


*Garner, F. H. poan N. F., and Nut, 0. W., J. I 
a tt, ast. Pet. (m 


, saat eT H., Mohtads, M. F., and Nutt, O. W., J. Inst. Pet., 98, 074 


* Garner, F. H., Mohtadi, H. F., and Nut, 0. W., J. I 
086 (1052). ca 
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A Double-Beam System for Infra-Red 
Spectrometers employing Rotating Twin 
- Cells 

Te desirability of using direot-ratio instrumenta 
for the recording of infra-red spectra is immediately 
obvious when one considers the labour involved in 
measuring energy curves with the customary ‘ocell 
in— oell out’ technique, and then oarrymg out. the 
correspondmg point-by-pomt division necessdry to 
obtain & spectrum of percentage transmission versus 
wave-length. There are also the attendant diff- 
culties arising from ible variations in source 
intensity or in atmospheric absorption between two 
consecutive runs. An instrument which performs 
theee functions automatically must be capable of 
viewing the radiant passing through both the 
sample and standard cells simultaneously. ; 

These requirements have been satisfactorily ful- 
filed by a number of double-beam instruments 
described in the literature. However, it is true to 
say that, in general, the systems involved are either 
of special design m costly commercial apparatus, or 
else have entailed very expensive optical and- elec- 


-tronic modification of samgle-beam instruments. A 


previous suggestion for & simple instrument has been 
published but was later withdrawn’. 

A simple double-beam attachment for a standard 
single-beam instrament (Perkin Elmer Model 12C) 
can be built at little cost. No optical modifloation is 
needed and a minimum of additional electronic 
equipment is required for the existing set-up. 

The method employed is essentially an alternating 
beam system used in conjunction with a voltage ratio 
recorder. The beam-splitting system consists of a 
demountable twin cell arranged as a rotating sector 
wheel of which two quadrants are the control and 
sample oelle, the others forming metal shutters so 
that the output to the monochromator has the 
following sequence: J, beam through control cell 
(1/26 seo.), blocked by shutter uae sec.), I beam 
through sample cell (1/26 sec.), blocked by shutter 
(1/26 seo.), thus providing an output at 13 o./aec. at 
the detector. The twin cell unit is conveniently 
mounted in front of the entrance alit of the mono- 
ohbramator and is the only addition to the present 
optical system. The cell unit is driven thro bevel 
gears from the shaft of a synohronous contactor 
arranged to provide signal reatification and 
tion, zero shift of the I beam and teat ai of 
known voltage for calibration purposes. 

In order to provide sufficient output to energize 
the low-resistance slide-wire of the recorder, an 
The existing Brown recorder has been used with an 
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Warve-length (x) 


additional slide-wire to permit its use as a ratio 
recorder without impairing its use for single-beam 
operation. The Perkin Elmer string-slit drive has 
also been retained and provides a sufficiently oon- 
stant energy-level for the system whioh is not 
d t on & strict control of the J, signal. 

inally, the whole system has been so arranged 
that a return to single-beam working may be made 
immediately by removing the twin cell unit and 
isolating the additional electronic equipment by a 
simple switch. 

Although the system has not been long in operation, 

results have been obtained comparable 
with .those given by the conventional commercial 
double-beam instruments. As an example, the instru- 
ment record of the infra-red spectrum of bengene in 
carbon tetrachloride solution measured in a aA cell 
over the wave-length range 2-10p is 
herewith. It will be noted that the aharp absorption 
bands in the 5-7-1 atmospheric water-vapour region 
are readily resolved. 

Full deiails of this method, which may also be 
applied to visble and ultra-violet spectrometers, will 
be described elsewhere at a later date. We thank 
the President, Council and Director of the Research 
Association of British Paint, Colour and Varnish 
Manufacturers for permission to publish this oom- 
munication ; also Mr. E. W. M. Fawoett for his advice 
and guidance. 

N. H. E. Antara 
H. P. FEASDKAN 
Paint Research Station, 
Waldegrave Road, 
Teddington, Middlesex. 
Jan. 9. 
ro ie D. 8., and Randall, 8. B., Hatwre, 160, 748 and 1108 


A Method for the Determination of the 
Approximate Surface Areas of Particulate 
Solids 


A METHOD I have devised for the determination 
of the approximate surface areas of particles involves 
the determination of the relationship between 
moisture content (v) and suction preasure (A). 
Graphical integration of this function grves the work 
done during withdrawal of water, ea provided the 
process is carried out isothermally, this work is equal 
to the increase m the surface free-energy of the 
water. Hence the increase in surface area of the 
water is given by: 


AA = =| hide, 
Y 
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lied, this area approximates very closely to that 
7 the solid. 

A method based on. the same principle, but measur- 
ing the thermal when a liquid surface 
surrounding a solid is destroyed adiabatically on 
immersion, has been developed by Harkins and Jura’. 

The vary simple apparatus used for the new method 
iy a slight modification of that described by Haines*. 

solid is supported on a slate dust or sintered 
an pira e sealed into a Buchner funnel, the 
stem of which is connected to a burette by means of 
& thick-walled rubber tube. The funnel and burette 
thus form the two limbs of a U-tube. The apparatus 
is fled with water so that the solid is Just saturated, 
the water-levels in the burette and funnel bemg the 
game. ing the burette imposes a suction on 
the sample, water is withdrawn, its volume 
being measured from the burette readings. The 
suction applied is given by the change m water- 
level. From the results obtained at successive in- 
creases in suction, the moisture content of the samplè 
is plotted as a function of suction pressure. Graphical 


integration then permits calculation of surface area. 


Glass spheres of measured sizes were mixed to 
give known surface areas of 1,800-15,000 sq. om. per 
100 gm.; their moisture content — suction pressure 
curves were determined and surface areas found from 
these. 


Glass 
phere Ares xp. 
(om.4100 gm.) | values 


6 1,830 


ESEE 


6+8 
8 


8,120 


ESERE: 





These resulte were obtsined with suctions up to 
100 om. of water, and with no temperature control. 
Greater socuracy oan presumably be attaimed with 
more attention to detail, if so desired. 

With the-finer particles, accuracy has been in- 
creased by replacing the air-water interface by 
benzene-water, with a reduction of interfacial tenmion 
from 72-75 to 35-00 ergs per sq. om, (at 20° O.). 

It is hoped to extend the range of the method 
by working to higher suction pressures, using high- 
pressure equipment such aa the pressure-plate 
apparatus of Richards?. 

The method may be useful to measure the break- 
down of porous materials where the mcrease in area 
may be very small compared with the area of the 
fine since by choosing suitable preasure limite 

Bie face wares: enna! died th: water a 
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Department of Agriculture, 
University of Leeds. March 19. 
‘Harkins, W. D., and J rr PASE TLALI R 

J. Amer, Chem. Sos., lieu 
"Haines, W. B., J. Agric. Sei 90, i- i: 
* Richards, I. A., Soil Sei, 68, 05 (1040). 
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RIVER FLOODS IN GREAT BRITAIN 


OTENTIALLY disastrous and fatal, situations 
imposed upon man by Nature in her more 


l violent’ and extreme moods largely imelude earth- 


quakes, volcanoes, tornadoes, lightning, fog, tidal 
flooding and river floodmg. Of these, fortumately, 
earthquake and volcanic activity can be discounted 
so far as Great Britain is concerned: tornadoes are 
experienced but rarely (the average is only one per 
year compared with 143 m America) and they are of 
limited intensity and duration; lightning is more 
frequent, but knowledge of the steps necessary to 
offset its danger is now fairly widespread. While 
these four phenomena can be quickly diamissed, the 
last three cannot, for these are the chief ‘natural perils’ 
for the inhabitants of these islands; and in each 
case & situation has arisen during the past twelve 
months with fatalities which have broken all previous 
records. The inversion fog which became establiahed 
over the Thames basin during Decamber 5-8, 1952, 
trapped four days emission from London factory and 
damestic chimneys, and the concentrated gaseous 
pollution plus the water fog was stated to be directly 
responsible for four thousand deatha and much 
damage to property. The tidal floodmg on the east 
coast of England at the end of January 1953 caused 
nearly three hundred deaths and even greater damage 
to property, agricultural land and livestock; and 
the Exmoor river floods of August 15, 1952, drowned 
twenty-eight people, destroyed much of Lynmouth 
and swept away seventeen bridges. 

All these events have naturally shocked the publio 
conscience ; but the public reaction has not been 
consistent. Relief funds were opened for the Lyn- 
mouth and east coast flood victims and substantial 
amounts collected. But no similar action was taken 
for the even kroater London fog disaster. There was 


. also a oall for committees to investigate and report 


upon the problems of tidal flooding and smoke 
pollution (and active work is in progress). But the 
Lynmouth disaster was followed only by a local 
inquiry and did not stimulate any public demand for 
an investigation and report upon the general problem 
of river flooding, although this is more frequent in 
occurrence than either tidal flooding or fog disasters. 
That strong grounds exist for such an inquiry was 
made clear at a recent meeting of the Institution of 


- Oivil Engineers when the Lynmouth floods were under 


discussion. With the knowledge now at our disposal, 
much river flood damage and many fatalities could 
be avoided by precautionary measures. Without 
foresight, our increasing population will inevitably 
spread into potentially dangerous sites, and it can 
only be a matter of time before the Lynmouth 
disaster is exceeded. à 
River flooding oocurs in two ways. It may be 
either periodio or episodio. There may be fairly 
regular flooding related to a repetitive regime in the 
life of the river. Winter rains or spring snow melt 
may produce annual floods, in which case the local 
inhabitants are fully aware of the need for adapting 
their way of life to that of the river. Flood-plain 
sites are avoided when buildings are erected, and 
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bridges arg adapted to maximum known flood oon- 
‘ditions. The flood-plain of a maturely developed river 
may, however, be subject to longer-term inundatians, 
and these have frequently caught unwary house 
builders and industrial operators, for example, in the 
Thames valley. Most of the major nvers in the 
British Isles have a long history of floods whioh, 
together with the geomorphological evidence, should 
provide adequate data for guidance in the proper use 
of the land. However, local authorities, architects 
and civil engméers have often failed to take these 
facts into consideration in the past. 

The second type of flooding, exemplified by the 
Lynmouth disaster, may be regarded as episodic and 
is related to abnormally heavy storms. The effect of 
exceptional precipitation may be further intensifled 
by mmmaturely dissected topography where water is 
concentrated in narrow valleys with torrential tracts 


T and devastating effecta result. The tiny catchment 


“area of 39 square miles south of Lynmouth yielded 
‘~-a flow in the river that has only been exceeded twice 
by -the Rive Thames in the past seventy years, 
although the latter has a catchment area of 3,812 
square miles. Flooding of this nature affecta an area 
only at infrequent mtervals, and any one incident 
may pass out of living memory before the next is 
` experienced (Lynmouth's previous recorded flood was 
in 1786). ‘The local inhabitante therefore may be 
tolled into a false sense of security as memories of 
the last serious flood fade into the past. 

‘But over Great Britam as a whole, exoessive rain 
which may lead to this type of flooding occurs with 
a frequency that is much greater than is generally 
realized. A fall of three inches of rain in one day is 
regarded as quite exceptional, and yet im the records 
in “British Rainfall” one finds dozens of cases from 
1865 onwards, and falls of up to nine and a half inches 
in one day have been reported. Some of these falls 
have produced a series of historic floods, the moet 
noteble of which include the Moray disaster of August 
1829; the Bodmin Moor episode of July 16, 1847, 
when all the bridges but three on the Camel and 
Inney Rivers were swept away; the Norwich floods 
of -August .25, 1912, which caused great damage to 
_ the city; ‘the River Lud (Lincolnahire) disaster of 
May 29, 1920, when twenty-three fatalities occurred 
and 1,250 people were rendered homeless ; and the 


Vale of Conway floods of November 1925 when. 


sixteen people were drowned. More recently, there 
. have been the Afon Mawddach floods of May 1044 
(not widely reported because of the war-time oensor- 
ship on weather news); the south-east Sootland 
floods of August 12, 1948, which resulted im the loss 
pe Ain much cattle and extensive damage 

to proparty; and finally the Exmoor disaster of 
August 15, 1952. 

These are only some of the more notable episodes 
in s long and continual story of flooding. Countless 
other incidents have happened in the past; but with 
a smaller population fatalities have been fewer. The 
pressure of an increasing population upon available 
land space is already acute in these overcrowded 
islands, the number of towns and villages in valley 
` situations is uncomfortably large and many poten- 
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tially dangerous flood sitea have already- ean built 
upon. Without guidance more will follow, and with- 
out precautionary measures it can only be a matter 
of time before ‘another disaster of even greater 
magnitude than that at Lynmouth .overtakes ‘an 
Ufisuspecting community. “In many. areas’ future 
buildmg activity, bridge construction, rail and road 
placements, eto., clearly should be related to the 
extreme river flood conditions, both periodic and 
episodic, likely to be experienced in the locality. A 
synthesis of mformation is called for from the 
meteorological records of the past century, earlier 
historical evidence and also the longer-term geomor- 
Phological record: from these data the hydraulic 
engineer can distinguish potentially dangerous areas. 
Particular attention should also be paid to those areas 
outside tite spheres of influence of existing river 
boarde—the Lyn, for example, was nota a estate 
river’. 

The situation touches so many profeasidnal miima 
that a prima facts case appears to exist for a oom- 
mittee of inquiry to investigate the problem, to 
ascertain axisting responsibilities and their limitations, 
to recommend what precautionary measures of flood 
prevention and control through check dams, afforest- 
ation, eto., may be-deairable, and to advise what 
legislative action, if any, should be taken. 


KINDLY FRUITS 


Sclence and Frult 

Edited by Prof. T. Wallace and R. W. Marsh. (Com- 
memorating the Jubilee of the Long Ashton Research 
Station, 1903-1953.) Pp. xiiit308+31 plates. 
(Bristol: The University, 1953.) 308. net. 


ONG ASHTON, now celebrating its jubilee [seé 

p. 278 of this issue], bas become a world-famed 
centre for the scientific investigation of fruit products, 
Among these, cider reigna supreme. It is therefore 
fitting that this commemoration volume should deal 
largely with cider and that it should carry as frontis- 
Piece a characteristic portrait of that remarkable 
Westoountryman, Robert Neville Grenville, whose 
name was & watchword of agricultural progress at 
the opening of the twentieth century. 

The Long Ashton Research Station arose, indeed, 
out of cider-making experiments whioh this genial 
‘Squire of Butleigh’ began in 1898. These led in 1903 
to the foundation of the National Fruit and Cider 
Institute at Long Ashton. This Institute commanded 
the support of the Board of loulture, the Bath 
and West Society, and the unty Councils of 
Somerset, Devon, Gloucester, Monmouth, Hereford 
and Worcester. Within the next ten years the 
Institute became closely associated with the Univer- 
sity of Bristol and devaloped into‘the Long Ashton 
Research Station. j 

Tha stars of ua inro, told far daa ia the 
Jubilee volume, is one of steady progress and expen- 
aion. Ita vital importance to the nation became’ 
evident during the Second World War, when its staff’ 
reached a maximum size of eighty-flve members.” 
Brooke-Hunt wrote in 1903: “It ıs beginning as most, 
things do which really last, in only a amall way, buts 
the potentialities are great ; and it is hoped that ite 


a 


No 4372 August 15, 1953 


career may be one of increasing usefulness, not 
only in this generation but to others which are to 
follow’. A glance at some of the activitied of ita first 
fifty years justifles these prope words. 

In the first place, cider-making altered out of 
all recognition since 1903, and has beoome a highly 
organized industry. This profound change is due 
mainly to activities at Long Ashton. In the related 
field of pomology, embracing the fruit industry in 
general, much progreas has been made in the study 
of factors ocontrollmg vegetative growth, fruiting 
characters, and quality of fruit. Aleo in fruit breeding 
some useful new vaneties of pears, plums and black 
currants have been- produced at Long Ashton. As 
striking examples of work in plant nutrition, ‘leaf 
gooroh’ has been traced to deficient potassium, and 
workers at Long Ashton have determined the roles 
of nitrogen, magnesium, iron, manganese, copper and. 
zmo in English orchards. 

Team-work oondusted over many years has 
achieved le results in studies relating to plant 
pathology, entomology and the of insecti- 
cides. Indeed, Long Ashton has become a leading 
national centre of researoh on the control of insect 
pests and plant diseases, in particular through work 
on sprays and the study of spraying machines and 
equipment. Contributions to the knowledge of virus 
diseases of plants have led to the recognition of black 
currant ‘reversion’ and strawberry ‘crinkle’ as suoh 
diseases. Other work has been directed towards the 
domestic preservation of fruit and vegetables and 
the claasifioation, breeding and control of osier willow 
varieties for use in basket-makmng. 

Detailed information on these and other activities 
is given in a series of twenty-two documented 
contributions made by various authors to this 
interesting and well volume. One set of 

pers affords a general review of the work con- 
feted at Long Ashton between 1903 and 1953, and 
another deals with currant work on such problems 
as plant-growth substances, plant micro-nutrienta 
and recently introduced insecticides and fungicides. 
The volume also includes a record of names of 
scientifico staff and other officers, Lord Rothsohild’s 
Jubilee Lecture, a preface by Captain D. M. Wills, 
and last but certainty not least a foreword by the 
Rt. Hon. Sir Winston Churchill, chancellor of the 
University of Bristol. The book has bean admirably 
produced by that progressive University. The 
illustrations are well selected as records of historical 
and scientifia development, although artistically one 
or two of the former show a somewhat large aSa ER 
of barren foreground. An index to the book 
have been useful. 

The historical illustrations of the Butleigh oider 
team and of various kinds of cider mills and presses 
give an indication of the antiquity of this ancient 
and honourable art of cider-making, taking the 
imegination back to the description in “Vinetum 
Britannicum” of 1691 by “J. Worlidge, Gent.” of 
the ‘‘Ingento or Cider Mill”; also to some observa- 
tions of Mistreas Celia Fiennes, about 1697, to the 
effect that ‘In most parts of Somersetabire.. . 
they are not curious in the Planting the best sort of 
fruite. . . . They are likewise as Careless when they 
make cider—they preas all sorts of Apples together 
-. . . They pound their apples,’ then lay fresh straw 

on the preas, and on that a good lay off Pulp of the 
apples, then turne in the ends of the straw over it 
all round and lay fresh straw, then more apples to 
the top’. Here is an early description of “putting 
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up a reed checre’’, a Te casio e 209: PO 
under notice. 

In spite of ‘cider sicknees’, ‘ropiness’, lapel fination! i 
and other ‘disorders of cider’, the best df the old- 
fashioned cidermen of Sutton Montis and other 
famous centres of bygone days were oapable of 
wringing out a first-class product from their anti- 
quated cider-wrings. Moreover, as T. A. Knight 
records in his “Trestise on the Culture of the Apple 
and Pear, and on the Manufacture of Cider and 
Perry”, published at Ludlow in 1797, ‘‘the farmers 
and the peasantry . . will drink it, and to a most 
extraordinary exoves, when it is really acetous’’. 
Doubtleas these old cider-drmkers saw 4 special 
significance in the pious hope reiterated week after 
week in the village ohuroh by each successive 
generation: “That it may pleage Thee to give and 
preserve to our use the kindly fruits of the earth, so 
aa in due time we may enjoy them’’. That has been 
the virtual motto of the institution at Long Ashton 
throughout the pest fifty years. JOEN READ 


MOLECULAR THEORY OF FLUIDS 


The Molecular Theory of Fluids 

By Prof. Herbert 8. Green. (Deformation and Flow : 
Monographs on the Rheological Behaviour of Natural 
and Synthetic Products.) Pp. viii+ 264. (Amster- 
dam: North-Holland Publishing Co., 1952.) 20 f. 


eR theory of mechanical properties of materials 
which possess both elasticity and viscosity has 
received attention chiefly for the purpose of relating 
the behaviour of materials in bulk with a mathe- 
matical formulation of the rheological properties of a 
mac io element. But the theoretical problem 
of relating the behaviour of an element with the 

t and intrinsic properties of the con- 
stituent molecules has proved more difficult and is 
by no means fully explored. In the case of liquids, 
the molecular theory cannot rely on the simplifying 
assumption of long-range order appropriate to 


orystalline solids, or on the assumption of long mean 
free paths as in the case of rare gases, and the 


problem 18 indeed a formidable one. Prof. H. 8. 

Green's saseaament of the present position in this 
fleld is valuable in directing attention to the mathe- 
matical difficulties which arise even when drastic 
simplifying aesumptions are made concerning the 
properties of a single molecule, and to the important 
problems which remain unsolved. He shows how a 
single simplified theory has been developed to 
explain at least qualitatively all the main features of 
macroscopic behaviour in molecular terms. 

For the most , the discussion is restricted to 
non-polar fluids, the mutual molecular interactions 
being then represented by cantral forces. Equations 
expressing viscous and elastic properties, thermal 
conduction and self-diffusion rates and the oon- 
ditions for condensation can then be constructed m 
terms of simple distribution functions. By this means 
thoee features of molecular flow are studied which do 
not depend on the structure of the molecules them- 
salves. This restricted model of a fluid system could 
not be expected to provide a complete explanation 
of the observed phenomena, but it does provide a 
useful first approximation to real liquids. An 
indication ig given of the diffusion effecta to be 
expected when unlike molecules are present, and the 
consequences of asymmetric and polar molecules are 


266 


get get The pictare’ presented, of an 
ae ofemoleoules with well-defined: positions 
and velodities, is æ classical one, and -quantum 
theoretical considerations are treated only in & final 
chapter. One feels that this important aspect of the 
problem oould profitably have been discussed at 
The large number of complicated mathematical 
equations are all well set out and concisely expressed 
in & specialized notation which is easy to use after a 
little practice. But the balance struck between the 
mathematical development of the argument and the 
e description of the results does not always 
eave the reader with a very clear picture of their 
precise significance for real fluids, Some of the 
i eraino steps in mathematical arguments which 
could not be given fully might well have given place 
to more discuæion, with more frequent references to 
original papèrs. The book is not an easy one to read, 
which is no doub largely due to the inherent difficulty 
of thé subject. Hsnoue ee Vary, stimulating to 
serious student. `. “ J. G. OLDROYD 
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aa IN“METALS 


_ Imperfections In Nearly Perfect Crystals 

ium held at Pocono Manor, October 12-14, 
_ 1950. Editorial Committee: W. Shoakley (chair- 
- man), J. H. Hollomon, R. Maurer, F'. Seitz. Sponsored 
by the Committee on Solids, Division of Physical 
Sciences, the National Research Council. Pp. xii+ 
490. (New York: John Wiley and Sons, Ino. ; 
London: Chapman and Hall, Ltd., 1052.) 60s. net. 


HERE oan be only one opmion about this book 
-theab it is, and will for some time remain, a 
standard work of reference on the subject of imper- 
fections in crystals. It is a report on a conference 
- held in the United States, and, as the list of names 
-of the editorial committee suggests, a galaxy of 
talent has contributed to it. ppd E P E 

—twenty in all—is too extensive to be given 
pat the tandard ia exemplified hy the fist obaptr, 
in which Prof. F. Seitz gives an eminently le 

account of orystal imperfections. He intro- 

several terms, such as phonons and excitons, 
which will.be new to many’ people but which will 
probably ‘come into common use in the future. 

The book js ‘divided-into four parta : the nature of 
imperfections ; the role of imparfections in deforma- 
. tion; diffuaion and related and the 
-> properties and effects of external aod internal 
surfaces. .Seitx’s chapter is by far the longest in the 
book; the rest-of the contributors ‘‘dot the i's and 
croas the t's n”, as it were. As is usual in & symposium, 
the mode of treatmant varies greatly ; some chapters 
are descriptive and others are severely mathematical, 
but all bear the stamp of authority. The student of 
theoretical metallurgy is certain to find the book 
extremely valuable. 

For this reason, I would suggest that the title of 
the book is unwise ; it is pedantioally correct, but is 
nevertheless mi . In the first place, the 

practical aspecta of the work described are almost 
entre concerned with metals. It is true that the 
E Salar ten Seppe natn and that 
igre ign concerned with non- 
metals, but ically’ al the other authors make it 
quite clear they considered the conference to be 
onio op hese eee ate: Beoondly, why is the term 
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“nearly perfect’ included in the title? Is it usual 
for example, to consider a cold-worked powder as 
nearly perfectly crystalline ? Possibly it is nearly 
parfect, since the distortion rarely exoseds 0-1 per 
cent, but I mamtam that the title of the book would 
ee a nena eae, a 
ino 


This is an important point. The first contact the 
potential reader has with a book is in reading the 
title, and it would be a great pity if thé title of this 
book were to cause ıt to be overlooked by the 
theoretical metallurgists of oountries outaide the 
United States. : «H. Lrpsow 


UNUSED LAND AND HUNGRY 
å / x PEOPLE 


Our Undeveloped World 
By L. Dudley Stamp. Pp.-187.- 
and Faber, Ltd., 1958.) 18s. net, | 
HE world’s land surface is about 83 thousand 
milhon acres; only about 3 thousand milion 
are cultivated: as the world’s population is about 
2-4 thousand million, this allows only 1-4 acres per 
head for both food and cash crops. If all this land 
were devoted to food arope and all gave English 
yields, a fairly satisfactory dietary would result 
but some of the land ie used for aaah aropa and moet 
of it gives yields much lower than ours. Another 
5} thousand million acres provides some Bort of 
grazing and yields some meat and milk; but 
numbers of the world’s sheep and cattle furnish 
neither, and give only wool, hides and tallow. The 
world’s average dietary remains poor. 

Jt has long been the business of agricultural science 
and practice to seek ways of pushing the area of 
cultivated land into the grasa regions or into the 
land wholly unused ; the fact that 92 per cent of the 
land surface 18 uncultivated while millions of people 
go hungry has been a perpetual that could 
not be ignored. Prof. Stamp has long studied these 
unused lands, and also those only partly developed : 
he summarized hia results in the Patten Foundation 
Lectures given at the Uni of Indiana in 1950 
which were published early in 1952 jointly by the 
Indiana University Press and the American Geo- 


rearrangement in this British edition. 
He begins with a discusion of the world population, 
ite distribution and rate of increase in the different 
regions—pointing out incidentally that the increase 
is most rapid m the Americas, the crude birth-rate 
of the United States in 1947 as high as that in 
India. He then gives a lucid account of the different 
regions of the world with reference to their 
possible value for food production. 

The wet tropical regiona, in spite of the luxuriance 
of their forest vegetation, are not really very suitable : 
their soils are poor and lateritic; the native method 
of utilization is by shifting cultivation, which served 
so long a8 populations were low but is inapplicable 
when the numbers rise and increase the on 
the land. As yet no very satisfactory su te has 
been worked. out, nor have the food crops been 
propery negn integrated with the oash crope, and until 

th seta of problems are solved there can be little 
farther expansion of food production there. In the 
equatorial lands “‘the maps suggest that there are at 
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least a couple of million square miles of under- 
developed or undeveloped land, but the difficulties 
of bringing them into use are enormous and are 
likely to remain enormous’’. 

Nor do the tropical savannah regions hold out 
much greater hope. A considerable amount of 
scientific work is, however, being done in these 
regions, and further devel are still possible : 
the chief difficulties are likely to be the human ones 
of persuading the natives to accept the steady con- 
tinuous labour necessary for modern agricultural 
systems Instead of the broken periods with occasional 
outbursts of heavy work followed by longer stretches 
of comparative idieneas which suffice for the older 
methods. Nor does the author see much seope in the 
northern latitudes. Reference might have beén made 


to the very shia Sep te developments in 
Finland, described by Valle in his book-“Suomi”, 
which is now available in English. 

Prof. Stamp concludes that the middle latitudes 
offer the best scope for further expansion of food 
production, and he puta Canada, the United States 
and the Argentine as capable of considerable develop- 
‘ment. Undoubtedly are, as recent events in 
the first two have shown; some curbing of output 
may indeed become necessary because of difficulties 
in sellmg the produce. But the fall in output from 
the Argentine also shows the.difficulties brought 
about by political causes. The ‘middle latitudes will 
probably always produce a physiologically adequate 
supply of food for their people; but the ice also 


score in that they can supply oil seeds and loidal 
beverages—coooa, coffee and tea—to the world 


market. 
Great areas of the middle latitudes and their 


ee ee 
production in the world. A few are 
devoted to this subject : fuller treatment would have 
been welcome. The author mentions a few irrigation 
schemes where the natural flow of the river is 
utilized along ita natural course, but not the remark- 
able modern schemes where the river is actually 
turned beck to the other side of the water-ahed, like 
the Snowy River in Australia which naturally runs 
useleasly to the sea, but is now being ti into the 
dry regions of the Murray system, or Colorado 
River in the United States where the head waters 
are diverted from the Paoific aide to the Atlantio 
side of the water-shed. This new power of diverting 
rivers may add considerably to the irrigation pos- 
sibilities of the world-—which are at present rather 
limited. 

A later section of the book deale with “‘salvaging 
the land’’, to use the author’s expresion. As might 
be expected, he has a good deal to say on this subject 
and he emphasizes the need far land utilization 
surveys as the basis on which action should be taken. 
He recognizes the difficulties caused by the wide- 
spread poverty of the peasants who form the majority 
of the food producers of the world. “If,” he says, 
“the millions of cultivators could be given fertilizers, 
and better implements and seed, and instructed in 
their proper use, they would get better crops with a 
better yield, build up their own strength and that of 
their families and their animals and have a surplus 
for sale—auniless the net result of increased production 
would merely mean the increase of the family and a 
still number of mouths to f > A simple 
calculation shows the colossal difficulty of making 
such a gift; and if made, its effect would certainly 
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be to increase the poan and leave the position 
pretty much as it is now. e ae 
pursue this subject: instead he wisel p iea 

self to the methods by which the Old World can aes 
gatved and the New World preserved. 

The book is very interesting and deserves study 
by all who are concerned with land utilixation: it 
brings together much geographical detail not always 
easily accessible to the agriculturist, and it embodies 
personal observations by one who has travelled 
widely in the countries he is desoribing. 

E. Jonn RUSSELL 


TECHNIQUES OF RADIOCHEMISTRY 


Modern Radiochemical Practice 

By-Dr. G. B. Cook and Dr. J. F. Dunoan. Pp. xx+ 
408-}-4 plates. (Oxford: Clarendon Press ; London: 
Oxford University Prees, 1952.) 42s. net. 


NE of the most i rtant of the benefite which 
have so far bean from the development 

of atomic energy lies in the vastly increased avail- 
ability of artificially radioactive materials; but 
although workers in many flelds of pure and applied 
science have been quick to apply radioactive tracer 
methods to the solution of a wide range of problems, 
there is no doubt that such techni could with 
find still more extensive ication. It is 
ificult, too, to avoid a suspicion some of those 
who turn to a Geiger counter where & previous 
generation would have used a chemical balance do 
not always appreciate fully the potentialities of the 
methods (nor, in some cases, the inherent pitfalls). 
The present volume, produced by two members of 
the staff of the Atomic Research Establish- 
ment, Harwell, should go far in the isi 
encouragement for the faint-hearted authoritas- 
tive guidance for those who wish to venture deeper 
into the borderland between chemistry and nuclear 


physics. 
pa clagla p a a fila genet ara 
exposition of clear physical principles upon 


which radiochemistry is based: the laws of radio- 
active decay, the nature of the various nuclear 
radiations and the techniques for their measurement, 
and various aspects of radio-isotope production. 
Sources of errors in counting measurements are dis- 
cussed at some length, and a chapter is included 
dealing with health precautions and laboratory 

i The treatment is biased throughout towards 
the practical aspects of the subject, and this tendency 
is reinforced by. the provision of detailed instructions 
for thirty typical jochemical experiments, most of 
which can be performed with quite modest equip- 
ment. This outline of a practical course would make 
an ideal besis for inclusion in & university honours 
course in chemistry, and will clearly be of great value 
to those, already graduated, who wish to embark for 
the first time upon radiochemical work. 

Although the more physical techniques are pa 
adequately covered, comparatively little is said a 
the associated chemical ures; one would 
welcame, for example, æ critical asseasment of 
methods for oarbon-14 assay and, perhaps, some 
discussion of the micro-methods which have been 
developed for the synthesis of compounds labelled 
with carbon-14. This would, perhaps, have been a 
better use for some of the forty that are 
devoted to a comprehensive “table of olone", 


268 l ‘ te 
inf palettes fio Gemma 
` where quch an extensive table scarcely seems 
necessary. +À few minor blemishes have been noted : 


. 208) ; mocreasing 
ce the time of 
response of a rate-moter (p. 188) ;. and the definitions 
given (p. 274) for “roentgen-equivalent-physical’”’ and 
for “roentgen ent-man’’ are distinctly mis- 
leading. None of these points, however, is really 
fundamental, and the general standard of accuracy is 
very high. 

The production of the book is well up to the 
standards of the Oxford University Press, 
and the price, although ‘higher than one might have 
wished, 1s certainly not unreasonable. The book 
should have an aasured place in the growing literature 
of' radiochemistry and should, moreover, be of con- 
siderable use to biologists and others interested ‘im 
radioactive tracer methods. G. R. MARTIN 


WAVES AND TIDES 


Waves and Tides 

By R. 0. E. Russell and Comdr. D. H. Macmillan. 
Pp. 848+17 plates. (London: Hutchinson’s 
Scientific and Technical Publications, 1952.) 25s. net. 


HE connexion between waves and tides, clear 

enough to the physicist, is apparent also from 
the practical pomt erat The effects of both 
concern the mariner and harbour engineer and are of 
Interest to the seaside visitor, to whom this book is 
also addressed. Our knowledge of tides has reached 
a oomparatively advanoed stage, largely because of 
their regular nature and their dependence on known 
astronomical factors. Although the basio theory of 
. waves was developed more than 8 oentury ago, 
Teliable observations were scanty until the outbreak 
of the Second World War, owing to the diffloulties of 
measurmg such irregular phencmens, especially from 
& ship st sea. War requirements gave an impetus to 
the development of better. measuring instruments, 
providing more observations which, in turn, have 
pointed to new theoretical problems. 

In this book the subjects of waves and of tides 
have been treated by the two authors. 
Mr. R. O. H. Russell begins iG describmg the 
ee ee 
methods by which these have been determined. A 
concise account is given of the claasioal theory of 
waves in deep water, the changes which they undergo 
on approaching & shore, and the effects of reflexion, 
' refraction and diffraction. The way in which waves 
are generated by wind has been the subject of recent 
reaearahes and is still largely an unsolved problem. 
Turning from the waves-themselves to their action in 
moving material and their ee eee 
author inchndes much recent work, particular 
models. One is made aware of how many d tfal 
pomts and oonflioting ideas there are in this feld, 
and of the need for more research, especially of a 
fundamental character. 

Commander -_D. H. Macmillan introduces Part 2 
with ‘a historioal and eee eocount of tides, 
and then gives an account of the general features of 
the equilibrimm . The next chapter is oon- 
r with the natural and fo oscillations 
of bodies of water, and shows how the theory of such 
oscillations may be combimed with the equilibrium 
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theory to explain the features of tides as they actually 
ooour. Subsequent chapters deal with more practical 
aspects, such as the prediction and recording of tides 
and tidal streams and the prospecta of any large-scale 
use of tidal power. The short chapter on ‘Tide and 
the Weather” touches on a subject which has aasumed 
greater topical interest since fhe book was published. 
The disturbance of tidal levela by storm surges and 
wind effecta is one of the outstanding problems of 
tidal research to-day. An unfortunate number of 
misprints occur in the equations throughout Part 2, 
including two m the summary of formule on-p. 334. 
The authors have esika & valuable service in 
producing & book whio ts the resulta of recent 
researches on. waves tides against & background 
of miare hy established knowledge. 


ar K. F. BOWDEN - 
eee 
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FRESHWATER ALGA OF ILLINOIS | 


The Alga of Illlnols 
By Lewis Hanford Tiffany and Max Edwin Britton. | 
Pp. xiv+407. (Chicago: University of Chicago 
Prees ; London: Oambridge University Press, tea 
168. net. 


powan Alge have ' been EE 
studied in ae. partas of the United States 
during the t century, and the rich and diverse 
oharacter of this flora has been suitably epitomized 
in G. M. Smith’s “Freshwater Algw of the United 
States’, now in its second edition. Tiffany and 
Britton’s “Alge of Illinois” deals with only a single 
State of the Union, covering an area larger than that 
of England, and takes the form of a flora with keys 
for the determination of genera and species .and 
diagnoses and figures of the nearly 1,200 species so 
far recorded. It thus constitutes a work that is of 
considerable local value which will serve as a stimulus 
to those continuing with the task of exploration. 
For them some reference under each group to standard 
taxonomic works would have been h 3 

In guoh a looal flora, dealing with a region whioh is 
still in many respects quite imperfectly explored, it 
is inevitable that the representation of different 
sad Eo is unbalanced. Some, like the Oedogoniales 

ygnemales which have been specially studied in 
area ooncerned, are represented by numerous 
species ; ae for others the records are meagre. Thus, 
large genera like Chlamydomonas and Oarterta are 
each represented by only a single species, only three 
species of Huastrum and one of Arthrodesmus are 
recorded, while ‘such a widespread epiphyte as 
Chamasiphon is lacking. This inequality must, of 
course, detract from the value of the flora to workers 
in other areas and raises the question whether it is 
advisable to publish a manifestly incomplete record 
in 80 ambitious a form. It is to be regretted that the 
euthors have omitted to give adequate habitat data 
for most species, since the value of a looal flora to 
those working elsewhere depends largely on the 
geographical and ecological facta that oan be gleaned 
from it. 

The copious and for the most part alear ilhus- 
trations, grouped in 108 platea, contribute much to 
the usefulness of the work. A rtion of 
the are original, some of them of a somewhat - 
diagrammatio type which is not always very in- 
formative, as, for compe, © those “ee Phacotus 
lontsoularts. F. E. Farrscu 
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- Le diamant 
Histoire, cristallographie, performances esthétiques, 
taille, gisements, prospection, easai de reproduction 
synthéti origine naturelle. Par Edmond Bruset. 
(Biblioth scientifique.) Pp. 256+8 plates. 
(Paris: Libr. Payot, 1952.) 800 france. 
8 the sub-titles mdicate, Edmond Bruet’a new 
book, ‘‘Le diamant’’, makes no pretence to deal 
* with the physical ies of the mineral, on which 
so much research has carried out in recent years. 
The author is & geophysicist, and is primarily inter- 
ested in the occurrence of diamond and im the art of 


diamond . The most extended treatment 
is given to alluvial deposits in the forests of 
Frenoh torial Africa, on which he-writes from 
first-hand edge. Much of this will be new to 


British readera, since these flelds, though they’ yield 
some 130,000 carats annually, only account for about 

l per cent of the total world production and are in 
consequence not much talked about. Recovery of 
diamond in’ this area is carried out by primitive 
methods, osing native man- oes to drill for oe 
and crude jigs shaken by hand for washing and 
`- concentrating the gravel. 

The more productive flelds of South Africa, the 
Congo, eto., are also well described, and there are 
Interesting aha on the discovery of diamond in 
the Canyon Diabolo meteorite, and on the still 
unsolved mystery of its genesis in the rocks. On this 
subject, it is curious how little attention has been 
paid to the foreign minerals included in diamond 
(pyrope, xircon, enstatite, diopside, hmmatite, 
graphite, mica and quartz), which should provide 
more _signifloant evidence than do the so-called 


The weakest chapter 
in the book is that in which methods for identifying 
the ‘satellite’ minerals of diamond are given. Here, 
for example, a list of ten minerals suggested as 
‘mmdioators’ for use with heavy liquids cover the 
range 2-07—2-62 ar whereas not one of the minerals 
to be determined falls within this range. 

On the whole, however, the book is Interesting and 
informative ; it can be read with profit by anyone 
who is interested in the recovery of diamond either 


in theory or in practice. B. W. A. 
Electrochemical Data 
By ‘Dr. B. E. Conway. Pp. xx+374. (Amsterdam 


and New York: Elsevier Publishing Co., Ltd. ; 
London: Oleaver-Hume Pre, Ltd., 1952.) 55s. 
Vol. 2 of “Textbook of Hlectrochamistry”’, by 
Prof. G. Kortüm and Dr. J. O'M. Bookris, was 
included a ahapter of 162 pages, entitled “Tables of 
Certain Physico-Chemical Properties’, which was 
compiled by Dr. B. E. Conway. He has now expanded 
_this chapter to about twice ita original length and 
issued it as a separate book. In ita present form it 
contains & great wealth of data, includmg muah more 
than is suggested by the word ‘electrochemical’ m ita 
narrower sense; for example, it lists many of the 
ty acho of solvents, of melts at high temperatures, 
le layers at surfaces, and of colloidal systems. 
References to original sources are included. 
Judgment of such & compilation waita upon two 
oriteria : the partly subjective one of what has been 
meluded and what omitted; and the objective teat 
of accuracy and reliability as shown in regular use. 
On the former, the selection seams to me to have 
been generally sound, though minor exceptions ocaur ; 
for example, the omission of any data on acid-base 
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indioators, or thé devotion of several pages to the 


- Sörensen and Walbum buffer solutions: without 


mention of the much more recent work ofthe National 
Bureau of Standards on the standardization of the pH 


-soale or even of the British Standards Institution’s 


1950 publication on this subject. On the latter 
criterion it is difficult to express an opmion at this 
stage. Errors and misprinta certainly do oocur. Some 
of those noted in the earlier oompilation (see Nature, 
169, 982; 1952) have been oorrected, but not all; 
and there are others. Row and column headings have 
been. reversed in Table: LL, 19; tables on pp. 56 and 
59 list values for quantities A’ and Ay respectively, 
without making it alear that they are easentially the 
same ity and differ only because one is based 
on older values of the fundamental physical constants 
and the other on Birge’s more recent ones; no 
tam is gpoaifled for the surface tension data 
able II, 57. 

However, these oriticiams are rather trivial in 
relation to the great mass of information provided. 
The volume will prove very useful not only to eleatro- 
chemists but also to physical ahemists 

` J.C. 


Einführung In dle frele Geometrie ebener Kurven 
Von Prof. Dr. Louis Loaher-Ernst. (Elemente der 
Mathematik vom höheren 8 aus, Band 1.) 
Pp. 88. (Basel: Verlag Birkh&user, 1952.) 12.50 france. 
HIS little book is unique of its kind; it gives 
an aooount of a branch of geometry hitherto 
treated only m rather inaccessible original papers. 
Although it was more than a hundred years ago that 
von Staudt and Möbius showed the possibility of 
studying plane curves by what may be oalled ultra- 
pure ods, without the use of oo-ordinates, of 
any metrical considerations, and even. of crose-ratios, 
these methods are still little Known. The most 
important developments of the subjects were made 
by C. Juel, published in 1918-15 in a Danish scientific 
journal. Now at last Prof. L. Loaher-Hrnst has 
provided an soocesaible account of the subjeat, written 
in a style which makes it very easy to follow. Starting 
from a simple set of axioms and definitions, he 
obtains & great number ‘of results; for ‘example, all 
possible forms of curves of the third order and third 
olass. He also discusses double points, cusps and 
double tangents. It appears that many properties 
usually supposed to be typical of algebraic curves 
are really quite independent of algebraic or analytical 
considerations, since they are shared by the much 
wider class of curves considered here. There are 168 
diagrams, 28 problems and an mdex of axioms and 
theorems. The book should be oarefully studied by 
every geometer. H. T. H. Pracaro 


Biological Staining Methods 
By George T. Gurr. Fifth edition. Pp. viit 88+ 
4 plates. (London: George T. Gurr, Ltd., 1952.) 5s. 
this, the fifth edition, the author has set out to 
cater for the investigator and technician who may 
have to discover appropriate methods for staining 
his biological materials. Formulw and.methods for 
staining a wide range of materials, involving the use 
of more than a hundred and fifty stains, are given, 
the results obtainable being illustrated by some 
colour photomicrographs. While a i 
general index is given at the end, the book would 
probably be improved by & short table of contenta 
at the beginning. This vatuable little manual may 
be commended both to general and specialist workers. 


PEAEKMAN 
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_ FIGHER TECHNOLOGICAL EDUCATION 


By- Pror. J. F. BAKER, O.B.E. 
Department of Engineering, University of Cambridge 


of the liveliest discussions at the of 
the Untversrties of the Commonwealth, held in 
Cambridge during July 13-17, arose at the meeting 
“on ““Higher Technological Education”. The opening 
speakers were Prof. J. F. Baker, Head OF ue Decent: 
ment of Engineering, Cambridge, Dr. K. Venkatara- 
man, director, Department of Chemical Technology, 
University of Bombay, Prof. J. D. Baxter, director, 
New South Wales University of Technol and Sir 
Roderick Hill, rector of the Teal College of 
Science and Teahnology. 

Prof. Baker gave a brief outline of the position of 
technology in the universities of the United Kingdom. 
_ He sketched the completely integrated activities of a 
typical t, the mam interest and respons- 
ibility of which is the education of the undergraduate. 
_The three-y' undergraduate course concentrates 
on & in fundamental science and in mathe- 
maia ith the. aflied discipline of dealing ith 
particular problems in detail. Engineers have a 
- philosophy of their own, and so the teaching must be 
m the hands of engineers. To remain engineers, 
teaching offlcers must engage in applied research, or 
-consulting work of the right , which keeps 
them in intimate contact with industry. When their 
research has established their school as the i 
authority in a particular fleld, it must be opened to 
postgraduate studenta returning after four or five 
years industrial experience for an intensive course of 
instruction. These mature men, who return with 
practical experience and a knowledge of industrial 


highly skilled operation of applying 
scientific method to the solution of industrial problems 
whioh they could not have appreciated in their under- 
graduate dys. The domestio difficulties facing 
Se ee ee ee ee 
great but not insurmountable they are not over- 
come the great preasure of engmeering development 
will lead to a demand for courses for all 
und in which, at great expense, immature 
minds will be foroed into moulds turning out, in the 
end, technicians and not technologists. 
Dr. Venkataraman. described the 
There the All-India Council for T 


ion in India. 


ta or colleges of technology. 


prising statement was made that India turns out 
more chemical engineers than does Great Britain— 
and the is in exoess of the demand. The 
Ministry of Eduoation has instituted a number of 
paid apprenticeships ; but many more are required 
‘and industry must be persuaded to undertake this 
responsibility and also to support research in the 
universities, a8 Imperial Chemical Industries and 
other firms do in Great Britain. Dr. Venkataraman 
also made a plea for the encouragement of consulting 


+ 


work in the universities so that the staff can keep in 
touch with practice. 

Prof. Baxter gave a most interesting socount of 
the development and present state of the New South 
Wales Univ of Technology, the first of its kind 
in the British onwealth. Founded in 1949, it 
bas already made rapid progress, having been a 
tunate in collecting a high-grade staff. There 
the highly industrialized State of New South ai: 
with ita 65,000 technical students, an open road from 
the technical colleges to the University. The Univer- 
atty of Technology decided, in 1951, to aocept 
responsibility eh ene diploma courses.” Two 
principles are followed: first, that a substantial 
amount of practical training is moluded in all courses ; - 
and second, that study of the humanities is not 
t is to devote to 
academic studies ) twelve-week terma, with & two- 
supervised practical“experience. In all courses time 
eevee co peek ots eo E wate ae 
philosophy during the first two years of a course, 
while in the third and fourth years the student selects 
one of these subjects for further study. To the present 
courses in physics, chemistry and the three mam 
branches of engineering are to be added in the future 
further specialized engineering courses and such 
subjects as textiles, rubber, plastios, food technology, 
industrial ceramica-and, building acience. 

Bir Roderick Hill turned to a more philosophical 
aspect of the blems posed by the advance of 
technology. He considered how we can escape the 
unregulated impact of applied science and asked 
what price the universities must pey for a partner- 
ship between it and the familiar academic disciplines. 
He feels it difficult to reconcile a vocational trainmg 
with the broader education necessary to equip & man 
for life, but sees no reason why technological studies 
should not provide that rigorous intellectual dis- 
cipline needed to train human exoollence. Sir 
Roderiak concluded with & plea that motives other 
than the need to survive must be-put before young 
people; higher aspirations must be invoked. 

The chairman, Dr. H. R. Raikes, vice-chancellor 
of the University of the Witwatersrand, before inviting 
ETA A ee 
patel: pointa : that technology should remain in 

the universities ; that the courses should deal with 
fundamentals and be not too long; and that pro- 
vision should be made for selected students to return 
eventually for postgraduate instruction. 

Dr. A. E. Cameron, president, Nova Scotia Tech- 
nics] College, gave & picture of the position in Canada 
where eleven institutions cover almost all branches 
of engineering but naval architecture. The courses 
are of four years duration, the first two being devoted 
to science and the humanities and the last two to 
technology. However, such is the preasure of the 
science studies that the humanities and social science 
are assuming & minor role. 

Dr. P. Dunsheath, London, strewed the vital 
neceasity of close relations between industry and the 
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ee aince industry is the controlling factor of 
modern life. Industry must learn what the universities 
do and how graduates oan be introduced, partioularly 
into amall firms. The universities must learn to 
the nature and purpose of industry. He 
pointed out that the cessation of ear-marked grants 
throws an increased reeponaibility on the universities, 
since they must not neglect the needs of industry. 

Prof. W. G. Sutton, Witwatersrand, claimed that 
in the teahnologioal fleld his university has the same 
aims as Cambridge. He feels that too muah respect 
for research must not be encouraged among students 
of technology, but that i O courses of 
instruction are desirable. He ended with a warning 
to New South Wales that South Africa from bitter 
experience knows the defloienaies of technological 
institutions as centres of higher eduoatian. 

Prof. J. R. Daymond, Natal, in his-turn claimed 
allegiance to the Cambridge aims. The University of 
Natal encourages studenta to graduate in science and 
then to read engineering for two farther years. Prof. 
Daymund, taking more than twice the allowance of 
time given to other speakers, pleaded eloquently for 
a broader base to be given to the educational pyramid 
and. for universities to resist the tendency to train in 
specific akills. 

Prof. W. H. Hutt, Cape Town, who stressed the fact 
that he is not an engineer, expreesed entire agreement 
with the views Prof. Baker. expreased in opening the 
seasion, and summed up the discussion in the apt 
iri “Let the university- teach ‘why’ and leave 
ifa to teach ‘how’ ’ 


ACADEMIC MOBILITY IN THE 
BRITISH COMMONWEALTH 


By Sin CHARLES MORRIS 
Vice-Chancellor, University of Leeds 


A‘ the recent Congrees of Universities of the 
Commonwealth at Cambridge, at which more 
than eighty universities and university colleges were 
represented, there was & lively and most interesting 
discussion on “Academic Mobility in the Common- 
wealth’. A previous Congress five years ago at 
Oxford had preased for vigorous action to be taken 
to promote of both senior and junior 
scholars between British countries; and following 
that Congress the United Kingdom Government made 
available through the British Council rather more 
than £30,000, so that a start could be made with the 
pilot scheme. Under this scheme, provision was 
made for three categories of scholars: very senior 
and distinguished people peymg short visits on the 
invitation usually of several universities ; professors 
_and other established scholars on leave from their 
~ own universities for about a year ; and junior scholars 
able to spend one or two years abroad at the beginning 
of their professional academic careers. It waa alear 
from the discussion at the Congress that the minds 
of the universities in other Cammonwealth countries 
have been working along the same linea, and a 
great deal of progreas has been made in many 
countries. 

The British Council scheme clearly covers only a 
part of the total movement between universities, but 
ita tole waa recognized to be an extremely valuable 
one; the Oongreas showed itself particularly inter- 
ested in the visita arranged in the first category 
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mentioned above, namely, the short visite of very 
genior and distinguished people. In the meantime, it 
was obvious that there are some most desirable 
developments not covered or certainly not sufficiently 
covered by wiy of, the arrangements in operation 
within the Oommonwealth—in particular, movement 
between the universities and university- colleges in 
the Oolonial countries and the reat of the Common- 
wealth, and cross-movement between the 

countrie of the Commonwealth themselves. the 
first point it was announced to the Congress that the 
United Kingdom Government has now made & fund 
available to enable similar ts to be made 
with -the university institutions of the Colonial 
countries. 

After a lively debate the Congress passed a resolu- 
tion urging member universities to seek suitable 
opportunities for their Governments 
with the request that they should contribute to “a 

y administered Commonwealth Inter- 

Fund”. It need not be said that the Co 

showed itaelf well aware of the high desirability 
of movement between the universities of British 
countries and of non-Britiah countries, notably the 
countries of Western and the United States. 
Tribute was paid y to the success of the 
Fulbright scheme. 

This was perhaps the most interesting instance of 
& reaclution of the last Congress five years ago being 
actually brought into force. It was a significant 
instance. The zeal for promoting movement between 
universities has greatly moreased in .the past five 
years. Many speakers at the Oambridge meeting 
testified to the great value of mterchange of under- 
graduates and young graduates ; and a great doal of 
thought waa given to the well-known problems 
involved in making it easier for members of the 
academic staff of a university in one country to move 
to a permanent ee in another country. 
There was no kind of suggestion by anybody that 
too much importance was being attached to such 
movement or that the zeal for these developments 
was getting out of proportion. The only hesitant 
voices were from those who feared that movement 
between British and non-British universities might 
possibly suffer. There is no question that the Congress 
as & whole was most desirous that this should not be 
BO. 


THE UNIVERSITY OF LIVERPOOL 
(1903-53) 
By Sr HENRY COHEN 
Professor of Medicine, University of Liverpool 


T is a happy circumstance that this year’s moeting 
in Liverpool of the British Association for the 
Advancement of Science ahould coincide with the 
Jubilee of the granting of the Charter to the University 
of Liverpool. For the story of the University’s first 
fifty years is an enviable record both of notable men 
of science and of man’s successful quest for know- 
ledge. A University College had existed for twenty- 
one years before full university status was attained, 
and had been served by many impreasive scientific 
figures, including Oliver Lodge who, after oocupying 
the Lyon Jones chair of physica for nineteen years, 
had remgned to become the first principal of the 
University of Birmingham. 
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Thus at ita birth the University already enjoyed a 
high scientific reputation and on its staff were at 
least two men-of science who in their different flelds 
were pre-emihent. The 1 School of Tropicel 
Medicine, the oldest in the world, had been founded 
by the shipowner, Sir Alfred Jones, in 1898, to serve 
& preasing local need. Ronald Ross was its first 
lecturer aad he had been appointed in 1902 to the 
Alfred Jones ohair of tropical medicine. Two years 
later was established the diploma of tropical medicine. 
Ross’s contributions to our knowledge of the malarial 
parasite, ita anopheline transmission, and the effective 

ention of malaria had led to a Nobel Prize, and 

was in its early days the most renowned of the 
University’s profeasors. His successors’ impressive 
contributions ın related fields reflect his stimulating 
ity—J. W. W. Stephens on malaria and 
lack-water fever, and Warrington Yorke on the 
chemotherapy of malaria, trypanosomiasis and kala- 


azar. To-day the School’s intereat in chemotherapy” 


continues, and the more fundamental processes which 
meer She Saney, and iver Cees a 
being atudied. 
‘ But since 1898, the George Holt professor of 
physiology had been Oharies Soott n. He 
been appointed to the chair when its earlier 
t, Frank Gotoh, the eminent electrophysio- 
Gen , left Liverpool to sueceed Burdon Sanderson at 
Sherrington was to remain in Liverpool for 
ages years before he, too, left for Oxford. It was 
here that he published, in 1906, the “Integrative 
Action of the Nervous System”, a classic which has 
been compared with s “De motu cordis” and 
Newton’s ‘Principia’. Here he laid those stable 
foundations of neurology which were to lead to the 
universal verdict that he was “the moat profound 
student of the nervous system the world has yet 
known”. attracted many distinguished 
students to his 1 laboratory, including 
ey Cushing and hlicb, and many were 
j here who later occupied with distinction 
chairs of physiology in Great Britain and abroad. 
It waa not only in tropical medicine that Liver- 
Poa natural opportunities were seized. Among the 
of early British oceanographers 
was Wilian Herdman, whe had oooupied the Derby 
ohair of natural history since 1881. He was an 
authority on the ascidians and gave to the School of 
Zoology & marine bias which profoundly mfluenced 
the work of two of his successors in the chair—W. J. 
Dakin, whose studies on the morphology of various 
marine animals and on the marine plankton earned 
him an international reputation, and J. H. Orton, 
whose lifelong interest was the ecology of the ses- 
shore and who carried out fundamental work on the 
oyster. Herdman founded the Marine Biological 
Station in Port Erin, Isle of Man, both for research 
and for the training of students. More recently; a 
station has been opened on Lake Bala in North Wales 
. to study the special problems connected with salmon 
and freahwater flah. Herdman’s contribution to the 
University went beyond his academic gifts and 
influence. He and his wife endowed two chairs: in 
1916 that of geology in memory of fheir son who was 
killed in action, with-P. G. H. Boswell as the first 
occupant, and in 1919 that of oceanography, which 
Herdman himself occupied for a year. His successor 
was James Johnstone, & po iets Saas biologist and 
a profound thinker whose works reveal a man well 
ahead of his time in the philosophy and methodol 
of natural science. The character of this chair chan 
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however, in 1988 when it was accepted by J. Proud- 
man, who had for fourteen years been profeasor of 
opps mathematics in the University. In his new 

he was able to continue his notable researches, 
in oonjunction with the Tidal Institute, which have 
placed his name foremost among those connected 
with the theory of tides. 

In the early- years of this century, expanding 
interest m the application of the techniques of physics 
and chemistry to the study of biological phenomena 
led to the establishment a year before the Charter 
was granted of the first chair in biochemistry in 
Britain. Ite first occupant was Benjamin Moore, 
whose contributions to the study of cell membranes 
was stimulated by his aascciation with F. G. Donnan, 
but who had wider recognition for his forthright if 
unorthodox.views on the origin of life. He founded, 
with “Whitley, the Biochemical Journal which, before 
it was taken over by the Biochemical Society, was 
published in Liverpool. 

There had been & chair of morganic chemistry in 
University College since 1881. Ita first holder was 
J. Campbell Brown, a sound teacher, but whose moat 
fruitful contribution to the advance of chemistry -was 
his bequest to the University for the endowment of 
& chair of industrial . This was occupied 
by T. P. Hilditch for twenty-five years (1926-51), 
during which time his investigations of neutral 
fata were so remarkably complete and authoritative 
ie aga earned, sn unrivalled reputation in this 

In the year in which the Charter was granted, Sir 
John Brunner endowed a chair in physical chemistry. 
This was held by F. G. Donnan for ten years before 
he left to succeed Sir William Ramsay at University 
College, London. He his character and 
interests widely, and the influence of his work on 
membrane equilibria on Benjamin Moore’s researches 
has earlier been noted. Donnan founded a strong 
research school. His pupils included A. J. Alhmand of 
Kings, Hugh Taylor of Princeton, and F. A. Freeth 
of Imperial Chemical Industries. E. O. O. Baly, who 
had worked with Ramsay, went to Liverpool to 
succeed Oampbell Brown in 1910. He was dis- 


tinguished in spectroscopy and widely known for his 


mapping of the emission spectra of rare gases in 
Ramsey's laboratory. He was a man whose adven- 


turous tions were criticised adversely because 
they went beyond the then available techniques ; 
but he stimulated others and has indirectly been 
responsible for much of our knowledge of photo- 
synthesis and of plastics. 

ic chemistry remained without a chair until 
1915, when an endowment enabled Robert Robinson 
id pide ten gry annual Giese Here he achieved 
the synthesis of tropancne and began his monumental 
work on alkaloids, which was the prelude to an 
outstandingly brilliant and fruitful contribution to 
hus subject. He was suoceeded in 1920 by Ian 
Heilbron. During his tenure of the chair, which he 
held until 1988, his major interests were bis investi- 
gations on provitamin D, on sterols, and on vitarnin 
A, which he was later to follow up with marked 


BUCCESS. 
In 1985 the University was singularly fortunate 
in securing James Chadwick to suoceed L. R. Wilber- 
force in the chair of physios. Chadwick, the discoverer 
of the neutron and @ Nobel Laureate, ina ted 
work on nuclear physics which was to lead to 
dramatic developments and provide a notable oon- 
tribution to our war effort. The present extensive 


vo.as72 August 15, 1953 


building developments in nuclear yaios stam 
directly from Ohadwick’s influence, though he 
returned to Cambridge in 1948 to become master of 
Gonville and Caius College. 

It would be invidious to mention by name those 
who still serve the University. Many of them will 
leave an indelible mark on the of science and 
a few will light lampe which will shine as brightly as 
any which i the first half-century of the 
University’s history. The territory now being covered 
is extensive. It moludes the chemistry of natural 

ucts such as insecticides, flah poisons, and anti- 
ioticg; the synthesis of anth ms and new 
oxygen-heterocyclic compomnds such as the chromono~ 
pyrones; studies on vitamin A, detoxication, and 
carotenoids, and the use of radioactive tracers in 
biogeneeis ; contributions to the theary;of- the solid 
state, metals and dielectrics ; to differential geometry, 
relativity and coamology ; the phenomena of wakes 
and the pases meen of mathematioal tables ; nuclear 
physica ; logy ; and experimental zoology. 
Restricted spece forbids reference to the related 
flelds—-engineering, medical, dental, veterinary and 
the social sciences——im which this Uni haw 
made and continues to make a oontribution of 
first-rate importance. 

In this brief sketch of the outstanding acientific 
events in the history of acience in the University of 
Liverpool dormg the past fifty years, it bas been 
a ee A e A 

and achievements. Also, these jottings have 
been “written by Time on the memory” of one man. 
Others may Jjustiflably have painted a picture in 
different colours, light and perspective. Moreover, 
the solid contribution of many hundreds of a singu- 
larly able and loyal junior staff to the shape and 
stability of the University has had to. remain un- 
recorded. If there be grave omissions or misplaced 
emphasis, I will hope with Pliny the Younger that 
“history however it is written will always please”, 


LONG ASHTON RESEARCH 
STATION 


JUBILEE CELEBRATIONS* 


ONG ASHTON, the second oldest agricultural 
research station in Britain, in 1903 as a 
rivate foundation—the National and Oider 
itute. The Institute evolved from the pioneer 
experiments in cider-making carried on at Butleigh 
Court, Somerset, by Mr. Robert Neville Grenville. 
His enthusiasm stimulated the Bath and West and 
Southern Counties Society, in collaboration with the 
County Councaila of Devon, Gloucester, Hereford, 
Somerset and Monmouth, to establish at Long 
Ashton an Institute for research and instruction in 
cider-making and fruit-growing. Thanks mainly to 
Mr. A. E. Brooke-Hunt, ing inspector 
of the Board of Agriculture, the Institute, from 
ita inception, was aided by a small government 


by 

uting bodies, until 1913, when. it became formally 
associated with the University of Bristol as one of 
the research institutes set up at that time by the 
Board of Agriculture and the Development Com- 
* Bee also p. 264 of this issue. 
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missioners. Under this scheme, the subjects of 
research at Long Ashton were widened, to- include all 
aspecta of fruit culture and the contfol<of pesta and 
E a E and the enlarged Institute was 
given the name of the Long Ashton Research Station. 
Its administration became the responsibility of the 
Agricultural Cammittee of the University, on which 
the National Fruit and Cider Institute was given 
agreed representation. This Committee now includes 

tives of the following bodies: Council and 
Senate of the University, the Governors of the 
National Fruit and Cider Institute, the Ministry of 
Agriculture, the oontmbuting counties, and the 
national associations concerned with the manufacture 
of cider and fruit Juices. Since 1931 the Station has 
been. one of the national research institutes the work 
of which is co-ordinated by the Agricultural Research 
Council. The Statian’s income is now largely derived 


from granta made to the University by the 


of Agriculture and the Agricultural Research Coun 
The scientific staff at Long Ashton numbers thirty- 
eight, with forty sasistant-scientiflc and office 
iid the Btation property covers more than 250 


ekai at Long Ashton on cider-making and 
cider orcharding, started in 1908, has received world- 
wide recognition and maintains ita prominence in the 
Station’s p . The extension of this work 
since 1931 to include non-alooholic fruit juices and 
syrups has provided the basis for a flourishing new 
British industry. In fruit culture, the work in 
growth-regulating subetances has been specially note- 
worthy. Fruit-breedng investigations have produced 
pear plum and black-currant varieties of high merit. 

pest and disease control the special attention given 
to spray methods and has made Long 
Ashton & centre for consultation on spraying problems 
arising both at home and overseas. 

The Station has maintamed research and advisory 
work in. willow-growing since 1922 and in domestic 
food preservation since 1980. The work of this 
Section has recently bean extended to include the 
preservation of meat and poultry, in addition to that 
of fruit and vegetables. 

The plant-nutrition work at Long Ashton enjoys a 
world-wide reputation. The discovery in 1924 that 
a major cause of fruit-tree failures was potash 
deficiency revolutionized fruit production in England. 
Since 1989 studies of the nutrition of farm and market- 
garden crops have been included im this work, and, 
arising from these, the visual toms of mineral 
deficiencies and excesses on & wide range of crop 
Planta have been defined and published in a colour 
atlas. In 1952 the group of research workers engaged 
in these investigations was constituted a special 
Agricultural Research Council Unit for the study of 
problems of plant nutrition, with particular referanoe 
to the micronutrient elements. 

The celebrations of the Station's Jubilee, which 
were jointly planned by the University of Bristol 
and the National Fruit and Cider Institute, took 
pae oae July 22-28. On July 22, the Jubilee 

, entitled “Agricultural Research, 1953”, at 
which the vice-chancellor of the University, Sir Philip 
Morris, presided, was given in the reception room of 
the University by Lord Rothschild, chairman of the 
Agricultural Research Council.: In a survey of 
problems of the organization of agricultural research 
in Britain, Lord Rothschild pleaded for closer contact 
between the agricultural research institutes and the 
they serve. Without prejudice to the 


he 
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PAS of recruiting outstanding scientists and leaving 

gh il paid ak ape neon ce io 
bain agriculture, he advocated the listing 
of the short-term problems in order of economic 
importance, With the aim of allotting agricultural 
research facilities in acoordance with national needs. 
He suggested that a reduction in the number of 
commuttees dealing with research and administration 
would be advantageous. 

As examples of achievements of ijoultural 
research in Britain, Lord Rothschild cited the work 
of the National Institute for Research im Dairying on 
bacteriophage contro] in cheese, the suoceas of the 
Moredun Institute in developing treatments for 
diseases of farm stock, and the combined operations 
by Ro Aberystwyth, the Grasaland Research 
Institute, Jealott’s Hill and the Research 
Institute in pasture improvement, graas conservation 
and grass utilization. In referring to the phenoxy- 
acetic acid weed-killers, he gave the estimate that 


cereal yields by 5 per oent. 
logical importance of trace elarnents, he stressed the 
increases in yield made possible by Prof. T. Wallace's 
work at Long Ashton. In conclusion, Lord Roth- 
schild deacaribed the Long Ashton staff aa a happy 
and productive family. 

At & commemorative dinner given by the University 
‘in the Great Hall on July 22, oe ee 
were Sir Robert Smelair (pro-chanoellor), Sir Reginald 
Verdon Smith (chairman of Council), Sir Philip 
, Morris (vice-chancellor), Sir William Slater (secretary 
of the Agricultural Research Council), Earl Walde- 

ve (trustee of the Bath and West Society) and the 
pe Mayor of Bristol. 

The celebrations were continued at the Long 
Ashton Research Station on July 28, when approx- 
imately nine hundred guests of the ‘National Fruit 
and Cider Institute attended, under the presidency 
of Oaptain D. M. Wills, chairman of the National 
Fruit and Cider Instrtute and of the Agricultural 
Committee of the University. After a morning 

programme including exhibits, demonstrations and 

Dineen tours illustrating the history and present- 
fae activities of the Station, two ceremonies recalled 
the eventa of 1908. Near the aider orchard that had 
been set out under his direction fifty years ago, Prof. 
B. T. P. Barker, emeritus professor of agricultural 
biology in the University of Bristol, completed the 
planting of a tree of Ashton Brown Jersey, a variety 
that had been found on the Station farm in 1908, 
In the Station Library, Lord Bledialoe, senior vice- 
president of the Bath and West Society, unveiled a 
plaque presented by the Society to commemorate ita 
part in the founding of the Institute and recording 
the close collaboration between the s and the 
Station throughout the fifty-year ee 

These ceremonies were foll by addreases by 
the Hon. Sir Thomas Dugdale, Mmister of 
Agriculture, Mr. O. P. Norbury, vice-chairman of the 
National Fruit and Cider Institute, and Prof. T 
Wallace, director of the Station. 

Sir Thomas Dugdale cited Long Ashton as an 
excellent example of the way in which the British 
agricultural research service has arisen and developed 
to meet specific needs and problems: the service was 
not & set plan imposed from above. The success and 
strength of the Station are the result of the oo- 
operation of all the parties concerned. The Minister 
emphasized the Government interest in horticulture 
a a a a a ac 
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relations between Ashton and the National 
Agricultural Advisory ice. He paid tribute to 
the founders of the Station and to its ra, Profs. 
Barker and Wallace. He announced that Prof. 
Wallace, who haa given much help to the Agricultural 


Finally, the Minister referred to the future poliey 
and of the Station. While disclaiming the role 
of a deus sx machina (the Minister had arrived in a 
nearby fleld by helicopter) he said that he hoped 
that Long Ashton will see work m hand next year 
on its much-needed new glasshouses. 
Mr. Christopher Norbury, a leader of the British 
fruit-growing industry, described Long Ashton as 
one of the foundation stones on which the industry 
was built. - Ita work has made possible increased 
production per acre and per man, through greater 
regularity of cropping, the better control of peste 
and diseases and the solution of problems of fruit 
tree nutrition. Long Ashton also atudies fruit 
that are providing new outleta for apples 

and black currants. 
Mr. Norbury paid tribute to the University of 
Bristol for ita part in developing not only Long 


Arhim pat eee tHe Sees onama. eee 
Station, the work of which on 


valuable to fruit growers. He wel the increased 
Government support for the agricultural research and 
advisory services, both of which are of vital import- 
anos to our survival as & nation. 

Prof. T. Wallace thanked, in particular, the 
Minister for his presence and gracious speech and 
the Bath and seh hid Society for the presentation of 
the plaque, ref specially to two distinguished 
representatives of Society—Lord Bledisloe and 
Sir Charles Miles. He weloomed also Rir John and 
Lady Russell, Sir Donald and Lady Vandepeer, Sir 
Alan Hitchman, Sir James Scott Watson, Sir Reginald 
Franklin, Sir William Slater, Dr. T. Loveday and 
Dr. H. V. Taylor. eee representatives of 
organizations concerned engines and horti- 
culture, Prof. Wallace gree from the 
Royal Agricultural Seciety, t te Central Horticultural 
Oommittee of the National Farmers’ Union, the 
re Horticultural Society and the Farmers’ 

Commonwealth and other Governments whose 
representatives were walcomed by the Director 
incladed Ceanada, New Zealand, Australia, South 
Africa, Pakistan and the Netherlands. Prof. Wallace 
expreased his appreciation to the growers, cider- 
makers and business firms for their past help and 
their support of the Jubilee celebrations. 

The research stations (East Malling, John Innes, 
Rothamsted and others), universities and agricultural 
colleges were warmly thanked for their participation, 
and Prof. Wallace made a special reference to the 
p of Prof. Barker, who was also celebrating 

is fubilee of service at the Station. 

In conclusion he quoted a slightly modified version 
of a sentence written by Mr. Brooke-Hunt in 1903 
describing the establishment of the National Frurt 
and Cider Institute: “Tt began, aa most things do 
that really last,‘in only a small way, and it has 
developed naturally in accordance with the needs of- 
the times; its spirit remains yo and the poten- 
tialities are great; and it is h that its oareer 
may continue to be one of increasing usefulness, not 
only to this generation, but to others which are to 
follow”. R. W. Manse 
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THE DEEP SCATTERING LAYER IN 
THE SEA: ASSOCIATION WITH 
DENSITY LAYERING 


By Dr H. F. P. HERDMAN 
National Institute of Oceanography 


HE work planned for the sixth oommission of 
the R.R.B. a Roe pantion. Sn ii ar 
an extensive eaho-soun programme and, when 
conditions were suitable, were made to record 
the phenomenon now generally known as the ‘deep 
scattering layer’. Unfortunately, ainoe a large part 
of the commiasion was spent in the Southern Ocean 
in winter, the sea and wind were often.a severe 
hindrance to echo-sounding when the ship was under 
way. Nevertheless, it was possible on a number of 
EEE Pi in winter—-to record the deep 
in the form hitherto noted -by 
French observers!>*. 

generat tees from the Western North 
Atlantio to the Antaratio, but were mostly made in 
the Paoctflo and Indian sectors of the Southern Ocean. 
In , the soattering layer echo traces were 
j in character to those previously desoribed by 
most authorities, and the vertical migration of the 
layer, to which a biologioal signifloance has been 
attached, was noted on several oooasions, especially 


between lat. 80° and 45° S. There were also nights 
ranging 


when the layer remained at constant depths 

from 60 to 110 fathoms {110-201 metres); such 
constant-depth echoes, however, were noted only in 
high latitudes, near the ice edge, and in winter. 

The depths at which the deep soattering layer was 
found were nearly leas than those generally 
recorded, both in the Southern Ocean and in warmer 
seas. Most of the layers reoorded by the Discovery II 
ranged in between 90 and 120 fathoms (165 
and 219 metres), with only an occasional observation 
of a nirable layer at a depth of 180 fathoms 
(829 metres). The thiakneas of the varied 
between 20 and 75 fathoms (87 and 187 metres), In 
connexion with the figures quoted above, it should, 
however, be noted that the frequenay of the Kelvin 
and Hughes Type MS. 21 B deep-water echo sounder 
used in the Discovery II was only 10 ko./s., as 
opposed to frequencies of 18-24 ko./s. normal in 
American echo-sounding instruments, and with which 
it would seem that most previous examples of the 
oceanio deep scattering layer have been recorded. 
This difference in frequency, with ita consequent 
difference in wave-length of the sound transmitted, 
may (when the scattering oan be attributed to a 
concentration of marine animals) cause echoes to be 
reveived from a different group of animals at another 
level. Recent work by Hersey, Johnson and Davis? 
tands to confirm this hypothesis. 

On certain oovasions the sounding records (see 
Figs. 1 and 2) showed echo markings, at depths near 
the surface, which appear to differ signifloantly from 
speed a pe ate aoa being thinner and 
more sharply defined. They agree closely, however, 
with reoo made by the RY. Ernest Hot in the 
Barents Sea in 1951, 

Sr o SA a Sea Sepia al Regi 
during & sig-rag oruise along the Pasifle ioe edge, 
made by the Discovery II in late November 1950. 
At a number of stations worked in or near the edge 
of the paak ioe, the echo sounder was run while the 
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poe dla ey or making only 2-3 knots, and in 

several instances a recording of a sasttering layer or 
layers was obtained. Fig. 1 shows a section of the 
echo sounding record taken at one of the stations in 
this series (No. 2759, in lat 62° 12 8., long. 172° 12’ 
W.), when the ship was towing neta in a fairly open 
lead inside the edge of the pack ioe. A preliminary 
analysis of the plankton samples obtained here does 
not reveal any particular concentration of animals. 
The oatches were, in other words, normal for the 


ion of the ice edge. 
"lightly more than three weeks later, in mid- 
December, observations were i made on the 
Antaratic Convergence, not far Macquarie 
Island. Here, the Antaratic Convergence is, in most 
seasons, much more sharply defined than in other 
Southern Ocean. The Antarctio 


boundary 
around Antarctica where the northward-flowmg cold 
Antarctic surface water sinks below the warmer and 
leas-dense sub-Antarctio water, and it can usually be 
detected by an abrupt change in surface temperature. 
Below the surface there is an y detectable 
boundary between the sinking cold water and the 
warmer water of the sub-Antarctic region. 

At one station in this region (No. 2775, in lat. 
56° 00’ 8., long. 158° 85’ E.) the echo sounder gave 
the record shown in Fig. 2. At the time, it was 
assumed that the multiple eahoes represented 
reflexions from a very diverse scattering layer; but 
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later, when the isotherms comprising the observations 
~ taken on this ing of the Antarotio Con 08 
were being plotted, it appeared that there might be 
game correlation between the depths of the multiple 
echoes and the temperature layering as shown by 
the bathythermograph. Reference to Fig. 8, where 
the temperature record has been plotted against 
depth, and the depth of the various echo layers noted 
against the latter scale, shows that there appears to 
be æ certain measure of agreement between the 
depths at which temperature discontinuities oocur 
and those of the various eahoes recorded. 

A chook waa then made on the recordings of the 

layer taken near, or on, the ice edge during 

the previous month, and at three stations there 
appeared to be same measure of correlation between 
temperature discontinuities as recorded by the 
bethythermograph and scattering layer recordings 
such as those ahown in Fig. 1 (an ice-edge station). 
The agreement, though not quite so good as that 
noted on Station 2775, was sufficient to give a clear 
Indication: that the of the sound scatterers, 
whether biological or not, can be closely associated 
with the ture and density layering. Hoho 
traces almost identical in character to those cilia 
in Fig. 2 have bean obtained from a con 
by the R.V. Brna Wo ak eeveeal lacs in dhs 
Arotic Ooean where the relatively warm Atlantic 
. water meets oold Arctic water and gives rise to & 
marked but complicated layering of the watert. The 
correlation of layering, as recorded by 
the bathythermograph, with the multiple traces on 
the echo-sounder record, is remarkably good. 

Burd and Lee remarked in 19514, in summarizing 
the observations on the deep scattering layer, that 
no generalizations as to the cause were possible ; but 
the observations since made by the Dt IT and 
the Ernest Holt have revealed not only layers which, 
by their diurnal vertical movement, oan be argued 
to be biological in origin, but also others which are 
associated 


with discontinuity in the temperature or 
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density layering. On the other hand, Tchernia* has 
recently stated that no physioal discontinuity known 
at present in ooeeanographioal circles can be invoked 
to explain the deep scattermg layer. The recordings 
made by the Discovery II and the Ernest Holi as 
widely apart as the Arctic and Antarctic seas would, 
however, seem to, show that there oan be some oon- 
nexion between the origin of at least one form of the 


in their fall by & sudden change in density, is at the 
moment @ matter for conjecture. 


oars, H. B., Trma, Ess., 7, ea D TO B ATO Un 28, Mofo GOAD), 


nko. 1 (sD. @ inf. da Com. Contr. & Oesmmogr., 
oa dsg By Johaoo, H. B and Davis, L O, J. Mar. Rss., 11, 


o. 1, 1 (108 
Ea G. O., st al, Waters, 170, 71 (1062). 
* Burd, A. O., and Lee, A. J., Haters, 187, 624 (1961). 
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Prof. J. B. Dale 


JOEN Borrawicx Data, formerly sassistant 
fessor of mathematics at King’s College, n, 
died on July 1, aged eighty-two. He was born on 
June 8, 1871, the eldest son of James F. Dale, a 
cabinet maker in Great George Street, Liverpool. He 
had a brilliant career at the High School of the 
Liverpool Institute (1880-80), and was elected in 
December 1889 to a foundation scholarship at St. 
John’s Oollege, Cambridge. He won prizes there, 
including the Wright’s Prize and the Sir John 
Herschel Prize for astronomy in 1893; he was 
sixth Wrangler in the Mathematical Tripos of 1898, 
and obtained & first class (Div. 8) in Part IT in 1894. 

In 1894 Dale was brought on to the mathematical 
staff at King’s College, London, by Prof. W. H. H. 
Hudson as a temporary assistant lecturer to fill an 
unexpected vacancy. — 

A year later he was jomed by R. W. K. Edwards, 
father of the present reator of Aberdeen University, 
and these two, with Hudson, constituted the entire 
staff of their t at that time. In 1898 
their salaries were raised from £120 to £150 a year, 
and in October 1902 they were each given the title 
of lecturer. When, in December 1008, S. A. F. White 
(see Nature, 167, 259; 1951) was elected to the chair 
of mathematios, Dale was given the rank of sesistant 
professor, which he held until his retirement in 1936. 
He married in 1902 Agnes Smith Taunt, of Chelsea, 
who died in 1924, and in 1931 Mary Lindsay Glad- 
stone, of Rook F Cheshire, who survives him. 

Dale was known Guiate for his ‘“Five-Figure Tables 
of Mathematical Functions’, which were first pub- 
lished by Edward Arnold m 1908 and ran to several 
editions, the last appearing m 1949. They held a 
unique position at the time of their appearance and 
for many years 

He also compiled ‘Logarithmic and ometrio 
Tables to Five Places of Decimals”, lished by 
Arnold’s in 1905 and running to twelve impressions 
before a new edition came out in 1947. He ool- 
laborated with Prof. G. M. Mmahin in producing 
“Mathematical Drawing’, A Marc e ese 
lishtrs in 1906. He had some ten pe ay ges 
credit, chiefly in Nature, Astr. Naoh. an Not 
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Roy. Astro. Soo., his interest being mainly in astro- 
nomy, though he published a paper on “The 
Dissipation of Energy by Electric Currents’ (Proo. 
Roy. Soc., 10). A treatise on differential equations, 
m preparation in 1912, was never 

Many generations of studenta still recall Dale as a 
first-rate teacher. Problems were solved with a 
satisfying completeness; no untidy ends were ever 
left in & lecture ; and his sentences were delivered in a 
sonorous voice, as of one speaking ev oathedra. Not 
even the second- , to whom he lectured 
regularly, could throw him off his balance. Onoe, 
ios, he said, “We now 


“We are not concerned with the internal streases and 
strains of the passengers”, said Dale in his even voice, 
and went straight on with the lecture. He was always 
human and ical, and ready to adapt the 
presentation of his subject to the class before him. 
After retirement Dale went to live near Chalfont 
St. Gules, where he remained until his death. The 
War made country life much more strenuous than it 
had been, but until he had a major operation in the 
winter of 1949—50 he scarcely knew what illness was. 
Even after this, he recovered a good deal of his 
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Radar Research Establishment, Malvern 


As announced by the Minister of Supply in the 
House of Commons on July 28, the two establish- 
ments engaged in radar research in Matvern——the 
Telecommunications Research Establishment (T.R.E.) 
and the Radar Research and Development Establish- 
ment (R.R.D.E.)}—are to be amalgamated, and the 
new organization will be known as the Radar Research 
Establishment. The Telecommunications Research 
Establishment grew out of the Bawdsey Research 
Station, which was set up in the years just preceding 
the Becond World War gpecifically for research on 
radar, & subject of which the existence and posi- 
bilities were at that time known only to very few. 
During the War the Establishment was responsible 
for the creation of the many radar devices used by 
pal pai E al nanan ER ped 
development of microwaves. During the years after 
the War these new techniques were applied to peace- 
time problems, including civil aviation and more 
recently to the FA SGOT of defence, notably the 
development of gui weapons. In addition, how- 
ever, & strong physics research group has been built 
up which has carried out research on & variety of 
subjects, including the extension of the microwave 
spectrum to still shorter waves, low-temperature 
physics, sami-conductors and infra-red 


set up in 1917 to work on searchlighta. The new 
radar techniques were spplied during the Second 
World War to the problems of directing searchlights 
and more especially to the accurate control of anti- 
aircraft fire. The Establishment has since then 
continued to be responsible for the radar needs of 


solar radiation at radio wave-langths has also been 
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strength until his last illness overtook him a few 
weeks before his death.° - J. T. OOMBRIDGE 


W. R. B. Battle 


Watrun RAVANHILL Baown BATTLE was drowned 
on July 18, in a glacier stream on Baffin Island. 

“Ben” Battle, a8 he was known to his many friends, 
was born in Leeds on December 23, 1919. He was 
educated there and took a degree in geography at 
the University of Leeds. He became a keen traveller 
and mountaineer, and in 1948 organized and led & 
four-man expedition to Hast Greenland, where he 
mado geomorphological and gleciological investi- 
gations on Pasternxebreen. Battle returned to the 
samo area in 1049 and afterwards went to Cambridge 
as a reasearch student to investigate the action of 
frost and water in the formation of cirques. During 
this period be twice visited Jotunheimen m Norway 
with parties from Cambridge. Towards the end 
of 1952 he went to McGill University and con- 
tinued his studies as Senior Carnegie Fellow of the 
Arctic Institute of North America. At the time of 
his death he was working on Penny Highland, Cum- 
berland Peninsula, with a party, from the Aretio 
Institute. . D. M. BLYTH 


d VIEWS 


carried out. The new Radar Research Establishment 
will be responsible for research for the Army, Air 
Force and Fleet Air Arm on defence problems in the 
fialds of radar, guided weapons, etc., and also for 
fundamental research on new techniques which might 
lead to a solution of these problems. 


Mr. W. J. Richards, C.B.E. 


Ma. W. J. Rronarps has been appointed director 
of the Radar Research Establishment, sr Shea 
above), as from September 1. After 
engineering at the University of Manchester, have 
studied under Prof. A. H. Gibson, in 1925 Mr. 
Richards jomed the Royal Aircraft Establishment, 
Farnborough, where he carried out research, mainly 
on aircraft instruments. In 1986 he became head of 
the Instrument Department, a post which he held 
until 1942, when he became a deputy director of 
acientiflc research in the Ministry of Aircraft Pro- 
duction, London. There hia work was mainly con- 
cerned with aircraft armaments, but in the period 

after the Second World War he was one 
of the pioneers in the fleld of guided weapons and 
took part in the first British mission on this subject 
to the United States. In October 1946 Mr. Richards 
waa appointed to his present post as chief super- 
intendent of the Telecommunications Research 
Establishment. 


.C.l. Dyestuffs Division: Mr. G. S. J. White 


Mr. G. 8. J. Warta, chief colourist of the Dyestuffs 
Division of ial Chemical Industries, Ltd., haa 
oe Git aan Geena ce te 
moal Service Departments in succession to Dr. F. J. 
Siddle, who has taken up the post of ing 
director of the “Terylene’ Coane: It ia twenty-four 
years since Mr. White joined Dyestuffs Division’s 
headquarters at Blackley, i 
Londoner by birth, and went from the University of 
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Oxford to the Lésther Section of the Dyehouse 
Department, where he worked for nine years before 
he took charge of the ioation Research Section. 
In 1942 he was to the position of assistant 
chief ocolourist and two years later became bead of 
the Dyehouse Defariment. During the course of 
his career, he has travelled widely in India, South 
Americas, the United States, Canada, New Zealand, 
Australia and moet of the Kuropean countries. Away 
from business his principal activities are connected 
with the Society of Dyers and Colouristea, of whioh 
he is & member of the Council and chairman of the 
Lancashire Section, and with the Textile Institute, 
of which he is a Fellow. He bas also concerned 
himself in the affairs of the Manchester College of 
Technology and recently completed his third year 
as external examiner in the Textile Chemusiry 
Department. 


Agriculture at Leeds : Prof. N. M. Comber 


Pror. N. M. Compan, who has been associated with 
the University of Leeds for more than forty years, 
retires st the end of the present semion with a 
distinguished record in the service of agricultural 
science and education. A graduate of the Univerniiy 
of London (Royal Oollege of Baience), he went to 


- in agricultural chemistry in 1918. 
became professor of agricultural chemistry, and 
seven years later head of the Department. His 
work has been notable for important contributions to 
soil chemistry and his authorship of books on the 
subject as well as his active interest in and devotion 
to agricultural education. He has served on the 
Council of the Royal Institute of Chemistry and the 
Society of Chemical Industry, and he has been chair- 


Yorkshire Branch of the Rural Community Council 
and done much by his support and encouragement 
for the young farmers’ club movement in Yorkshire. 
In 1849 he was elected president of Bection M 
(Agriculture)~of the British Association; but his 
address, entitled ‘Farming Science and Education’, 
was read for him as illness prevented his attendance. 
He has served on many university committees and 
on the Agricultural Sub-Committee of the Unversity 
Grants Committee, and the value of his knowledge 
and experience will be greatly missed. 


- Prof. T. L. Bywater 


head of the Department, and will 
agriculture. He is no stranger to 
graduating with first-class honours in agriculture at 
the University College of North Wales in 1927 and 
the M.8e. at Wisconsin University in 1928, 

was appointed to the Depariment of Agriculture 


se Wet ig eer gs Com 
to the West 


He will be able to make full use of the new University 
farm in continuing this work. 
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The Agricultural Improvement Council ==" 


Tas Agricultural Improvement Oouncil, set up by 
the Ministry of Agriculture and Fisheries in 1941, has 


ee having reached the end of a 
period of office. A major function 
Gea is to keep under review the teahnical 


problems affecting the agricultural (including horti- 
cultural) industry and to advise the Minister on the 
need or otherwise for research and investigation for 
their solution. The newly constituted Council has 
now & somewhat wider responsibility, and it includes 
in its orbit the study of estate management problems 
covering both farm buildings and other forms of 
fixed equipment. Before work on a biem can 
be undertaken it must be clearty ed and its 
importance assessed; this the Council achieves 
through one or other of ita several committees. It 
is also an equally important function of the Council 
to ensure that the agricultural community shall be 
scoquainted as rapidly as ible with the results of 
A ace they EN E S 
enough to warrant their introduction to the practising 
farmer. 


The work of the Council is aligned on one hand 
with that of the Agricultural Research Council, to 
the notice of which it brings matters requiring research 
attention, and on the o with that of the Agri- 
cultural Advisory Services, to which it looks for 
answers to those other problems that can best be 
solved on commercial farms and experimental stations 
and through which it puts over the results of research 
to the farmer. 

The membership of the Council, which includes 
farmers, land-owners, men of science and others, is 
as follows: Sir Alan Hitchman (chasrman), Sir 
Edward Salisbury (vice-chairman), Prof. F. Blake- 
more, Harold Collison, Sir Frank Engledow, H. R. 
Finn, Frank Griffith, T. Neame, the Duke of 
Northumberland, H. J. Rathbone, F. Rayna, Prof. 
Ellis J. Roberts, Prof. H. G. Sanders, F. Secrett, 
Sir William Slater, H.. Cole Tinsley, Sir James Turner, 
Prof. T. Wallace and W. Morley Davies (seoretary)- 


The Commonwealth Bureau of Pastures and Fleld 

Crops 

Tan Commonwealth Bureau of Pastures and Field 
Crops, which has been attached to the Welsh Plant 
Breeding Station, Aberystwyth, for the past twenty- 
four years, will be transferred to Hurley, Berkshire, 
in August 1953, where it will be attached to the 
Grassland Research Station, of which Dr. W. Davies 
is director. This Bureau, one of the ten Common- 
wealth agricultural bureaux, was founded at Aberyst- 
wyth in 1929, its first consultant director being Prof. 
(now Sir) George Stapledon. For the first twenty 
years of its existence the Bureau was in charge of 
Dr. R. O. Whyte, who was succeeded as director in - 
1949 by Mr. A. G. G. Hill, formerly director of the 
East African Agricultural Research Institute, Amani. 
The Bureau issues the well-known abstract 
journals Herbage Abstracts and Field Crop Abstracts, 
in addition to its other activities. 


Medical Research -Council: Applied Psychology 
Research Unit l 
inted 


Dn. N. H. Macxworrn has been a 

director of the Medical Research Oouncil’s lied 
Psychology Research Unit, at Oambridge, as from 
October 1. He succeeds Sir Frederic Bartlett, who 
directed the Unit m an honorary capacity ‘while 
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holding’ ‘the chair of experimental psychology in the 
University. Dr. Mackworth, a whole-time member 
of the Council’s staff, was formerly aasistant director. 
Under recently agreed between the 
University and the Oouncil, the larger part of the 
Units work will in future be done outside the 
University Department of Experimental Psychology, 
in acoommodation acquired by the Council at 
15 Chaucer Road,,Oambridge, which will be tbe 
official address of the Unit from October 1953; but 
the association with the Department will be preserved, 
and some members of the Unit will continue to be 
accommodated in it. A few former members of the 
Unit have been detached and will in future work 
wholly in the Department under the general direction 
of Prof. O. L. who has succeeded Sir 
Frederic Bartlett as profeasor and head of the 
Department. 


British Caribbean Meteorological Service 


TEB director of the British Oambbean Meteor- 
ological Service, the most recently formed weather 
service within the British Commonwealth, has 
recently published his first annual report (British 
Caribbean Meteorological Service. First Annual 
Report 1952. Pp. 2 23. (Trinidad: Government 
Printing Office, 1953.) 24 cents). The service was 
formed in scoordance with recommendations made 
by 4 oonference representing the local Colonial 
Governments and H.M. Government in Great Britain 
which met in January 1951. The director, Mr. W. A. 
Grinsted, formerly of East Africe, set up his heed- 
; ers in Trini in. November 1951 (see Nature, 

68, 769; 1951). The service has three main 
meteorological offices providing weather forecasts 
for @ large area and alone -distance aviation route 
forecasta at Piarco (Trinidad), Pahsadoes (Jamaica) 
and Nagsau (Bahamas). The provision of hurricane 
warnings is & very important part of their work 
during the hurricane season. These offices were 
previ in the charge of the British Meteor- 
“ological 
in them on loan to the new organization. Reporting 
stations are maintained in many of the islands 
and continental territories from the Bahamas to 
British Guiana and Barbados to British Honduras. 
Climatological records are collected at the Head- 
Vake and many inquiries have been answered 
: them. Our best wishes are extended to the 
new organization with ita heavy responsibilities for 
the meteorological service of this great area. 


Characteristics ‘of Current Types of Photomultl- 
pliers 


As & detector of light signals the normal photocell 
and valve amplifier is limited by the inherent thermal 
noise of the coupling resistance and the shot affeat of 
~ the first valve, so that in the fields of spec i 
astronomy and nuolear physics, where a highly 
sensitive light detector is required, the photo- 
multipher has recently uarity. The survey 
of current types of photomultipliers which is given in 
the article by Dr. W. E. Turk, of ELI. Research 
Laboratories, Ltd., Hayes, Middlesex (Photoelectric 
Spectrometry Group Bulletin, No. 5; pp. 100; 
October 1952) is therefore very useful. Firat & brief 
description ia given of the phenomenon of secondary 
emission and of the basic and early designe of photo- 
multipliers. The characteristios of an ideal tube— 
for example, a highly photosensitive cathode, wide 
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spectral response, high gain in the multiplier seation 
and a high signal/noise Tatio—are then outlined, 
together with the various corresponding practical 
requirements. Next, the different oommeroially 
available tubes are examined and compared with one 
another and with the idoal tube. A table, in which 
is collected the essential date of five Cintel, eight 
EMI, three Mazda and seven RCA types of photo- 
multipliers, is given, and this should be a valuable 
and easy guide to the selection of the most appro- 
priate tube for a particular purpose. Finally, some 
very useful practical oomments are made about the 
various teahniques employed to improve the signal / 
noise ratio, the variation in the dark-ourrent of 
photomultipliers after storage in the dark, and power 
supplies for photomultipliers. 


Petroleum Consumption In Great Britain during 
1951-52 


Tas Petroleum Information Bureau (29 New Bond 
Street, London, W.1) has issued a booklet on 
“Statistios Relating to Consumption and Refinery 
Production 1951 and 1952’’ which reveals that the 
consumption of petroleum products in the United 
Kingdom still ahows an upward trend. The total for 
all products for 1951 was 16,887,008 tons, and for 
1952 17,520,145 tons. Of these, the delivery of 
motor spirit, industrial spirits (including benxole), 
white spirit and kerosene, socounted for 1,485,811 
tons in 1951 and 1,443,178 tons in 1952. Heavy fael 
oils (including refmery consumption) consumed, by 
the inland trade were 6,001,018 and 6,354,269 tons, 
yi pda Other products inalude lubricating oils 

greases, wax and scale, propane and 
butane, bitumen, etc. Indigenous materials made 
available for distribution (excluding shale and orude 
oils) amounted during the respective years to 111,862 
and 108,899 tons of motor and aviation spirit (by 
hydrogenation and 78,996 and 178,493 tons of 
bensole. It is noted that no distribution of 
motor spirit by low-temperature carbonization was 
made in the two-year period covered by this statistical 
analysis. 


Spectrophotometric Study of the Shell Star ¢ Tauri 


A. SPROTROPHOTOMETRIO comparison of the shell 
of ¢ Tauri has been made by Anne B. 
Underhill, of the Dominion Astrophysical Observa- 
tory, Victoria, B.O., from high-dispersion plates in 
1948 and 1950, and details of the study have been 
published by the Observatory (Pub. Dom. Astrophys. 
Obe., 9, No. 2; 1952. Ottawa: Queen’s Printer ; 
25 cents). It is known from the previous work of 
Adams, Miss Losh, and Struve and Hynek, that this 
star shows radial velocity changes which ‘suggest 
binary motion with a period of 132-91 days, and 
that secondary irregularities of a variable nature, 
apparently connected with the shell, are superposed 
on this motion. After Slettebak had announced in 
December 1949 that the shell spectrum of the star 
was unusually strong, many more lines being viable 
than in 1940 and 1941, it was decided to use moderate- 
and high-dispersion plates to investigate the change 
and also to determine the physical properties of the 
shell, by a n of the previous plates of 1938 
with those of 1950. In the of the under- 
lying star were linea of NTI, OTI, S:IIT, AITTI and 
also HeT and H, for which reason the star has been 
classified as B2 or earlier, not B3 as given by previous 
authors. The periphery of the underlying star was 
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found to be rotating with a speed of about 350 km. /seo. 
A list of the shell lines between 1 8896 and à 4928 
is given in the paper, and it is ahown that the mean 
degree of ionization in the shell was leas in 1950 than 
in 1988. The apparent rotational velocity of the 
ahell is 150 km./se0., and, on the assumption of the 
conservation © 
shell and the star, this gives & 
rotation of the shell of 230 km./seo. 
neutral, ance-ionized and twice-ionized iron for a 
number of temperatures and electron preesures 
coroputed by Sahs’s equation are given, and from a 
consideration of the data it is ahown that in 1988 the 
shell may be described as a of in thermo- 
dynamic equilibrium with T~ 9,000° K. and log 
P, ~ 1-5, while in 1050 log P, ~ 8, the tamperature 
remaining practically the same. It was pointed out 
by Strave in 1988 that this iption cannot account 
for the appearance of Hel à 8965 in the shell spectrum, 
which requires that the radiation fleld be dilute and 
of a high temperature, but it is shown that these 
apparently contradictory requirements are recon- 
ciled and that the shell is probably confined to an 
equatorial ring or bulge. The 1949-50 radial-velocity 
measures of the star and shell show that the star was 
expanding with respect to the shell for a short time 
after Slettebak bad announced an enhanoed shell 
spectrum in H.A.d. 1050. It is suggested that the 
increase of preasure—probably the cause of the 
change of ionization observed—was due to the outer 
layers of the underlying star expanding for & short 
periód and compressing the equatorial bulge. 


The Comet of November 1948 


A REPRINT from Sctence and Oulture (14, p. 302) 
has been circulated by the director of the Bolar 
Physics Observatory, Kodaikanal, and this pub- 
lication contains a description of the comet of 
November 1948, with nine photogra taken 
between November 11 and December 7, 1048. Visval 
and photographic observations of the comet were 
made on thirteen days, and on two other days only 
visual observations were possible. A table lists its 
spherical co-ordinates between the above dates, and 
various other details are given with three diagrams. 
The comet, known as 194817, made a spectacular 
appearance during the total eclipse of the sum on 
November 1, 19848; ite perihelion distance was 
0-135385 and ita orbit was practically parabolic. 


Love Waves In Earthquakes 


Iw the seventh paper of his recent series on surface 
waves, Yasuo Saté has examined theoretically the 
travel-time of Love waves (Bull. Earthquake Res. 
- Inst., Tokyo Unav., 30, Pt. 4, 805; December 1952). 
_ The work includes calculations, (1) assuming the focus 
is in the superficial layer, and (2) assuming the foous 
is in the lower medium. He obtains tions for 
(1): a’ = (H + B)/[(Viove/Vs)*— 1P”, w being 
the oritical distance where Love waves can first be 
obeerved, H the -depth of superficial layer, Æ the 
depth of the point below the bottom of the super- 
ficial layer where the emergent ray— used baok- 
wards—would intersect the verti through the 
focus, and Vygy_, and VY, the veloaities of the Love 
and transverse waves ively in the superficial 
layer. For (2), go = H/[(V'rom] V4} — 11'i. Assuming 
a structure for the upper crust in Japan as de i 
by T. Maturawa, the following two sets are obtamed : 
p’ = 3-4 gm./om.*, p’ = 68-9 km. gm. seo., Vy’ = 
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4:5 km./seo.; p = 2:7 gm./om.?, y = 29-4 Em. gm. l 
seo., Vs = 3-3 km./se0. tô calculates that the 


. intercept time of a wave with a-period of.half a 


minute-is about ten seconds, and the aritical appear- 
pepsi aca is about.two hundred kilometrea. This 

eoretical result agrees with some unpublished 
observational facts ascertained by T. Akima ‘using 
his low-pass filter, 


Pythium Parasites of Sitka Spruce Seedlings 


Foner belonging to the genus Pythium are fre- 
quently found on the roota of various plants, in 
circumstances whioh indicate some degree of pera- 
sitiem. J. H. Waroup (Trans. Brit. Mycol. Soo., 35, 
Part 4, 248; December-1952) has demonstrated that 
three species were actively parasitic on Sitka spruce 

grown on alkaline soil, One species (P. 
ulitimum) was indeed found to be naturally abundant 
in the soil of nurseries m alkaline regions (pH 8-8- 
7:2) and rare or absent in those under more acid 
conditions (pH 5-3-5-5). Symptoms varied from 
‘damping-off’ to a slow foot-rot. Partial sterilization 
by steam or formalin treatment oontrolled the 
disease ; the plants, moreover, grew much better 
after this treatment and were more numerous. 


Announcements 


Ma. H. Nonmwax G. Arras has been re-elected 
chairman of Council of the British Internal Com- 
bustion Engme Research Association for the current 
year. 

Mr. T. O. MurpzapHaian, of the Department of 
Industry and Commerce of the Republic of Ireland, 
has been appointed chairman of the National Com- 
mittee for Geodesy and Geophysics in succeasion to 
Mr. J. C. B. MacCarthy (Nature of July 25, p. 142). 

WHiLLOOM™ Pharmaceutical Research Fellowships, 
of an annual value of £350 each, have been awarded 
to J. Thomas and G. L. Willey for a second year in 
both cases. Mr. Thomas will continue, in the Depart- 


. ment of Pharmacy of the University of Manchester, 


his study of the chemical synthesis of biological 
activity, particularly bactericidal action, of a new 
series of quaternary ammonium compounds. At the 
University of Leeds Mr. Willey will continue his 
research on the possibility of selectivity of action of 
nicotine-like stymulant compounds. 


occurring mixtures of 
. The Society’s research scholarship, also of 
4200 a year for two years, has been awarded to Mr. 
Albert ang Foes work in the Depart- 
ment of Pharmacy, Polytechnic, on the. 
aspects of trace metal chelation in relation to 
Taa English Electric Research Fellowship in 
Aeronautics, tenable at the College of Aeronautics, 
has been awarded for the academic year 
1953-54 to R. G. Anderson, of the Mathematical 
Section of the Aircraft Division of the English 
Electric Co., Ltd., Warton Aerodrome, Preston. The- 
Perring Scholarship for a two-year 
alogo, ee in October this year, has been 
x B ; : 
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TECHNICAL WORKER IN ECONOMIC 


: DEVELOPMENT 


t 
alt 


NE of the Committees of the British Common- 
wealth Saientifie Conference, held in Canberra 
and Melbourne-during February-March 1952, oon- 
sidered the great demands now being made by the 
technical assistance plans of the United Nations, 
includmg thé Economic and Social Counail and the 
iali Agenaies as well as the Colombo Plan. 
Committee was convinoed that the provision of 
scientific and technical man-power for suah purposes 
must be a continuing responsibility, but thought that 
more permanent effects would result if the countries 
concerned sent their own carefully selected nominees 
to appropriate centres for specialized training. It 
recognized, however, that where urgent astion was 
necessary the dispatah of specialist workers to the 
less-developed country might be unavoidable. 

The Committee was concerned at the confusion 
whioh has resulted from the ever ing and unoo- 
ordinated demands for scientifia and ical man- 
power, &@ matter which had already attracted the 
attention of the Parliamentary and Saientific Oom- 
mittee, as well as of Political and Koonomic Planning. 
On the Committee’s recommendation, the Conference 
adopted a resolution recommending the Standmg 
Committee to arrange for a study of the problems 
involved in the supply by the British Commonwealth 
of scientific and teahnical personnel to help under- 
developed countries. A main purpose of the Con- 
ference was to achieve the maximum of scientific 
co-operation, though it is of course true that, so far 
as any adverse effect on the research programme of 
individual countries is ooncerned, the heavy demand 
for teahnical and acientifio assistance to under- 
developed countries oan only be mitigated by the 
adoption of some such measures sa have been sag- 
gested in P EP Brosdsheets (cf. Nature, 170, 677 ; 
1952), : 

Some of the problems involved in this expanded 
programme for technical assistanoe were reviewed 
early this year by Dr. B. J. Bok im an article in 
Soience (117, 87; 1958), and the broader aspects of 
the methods and purposes of planning in the pro- 
motion of development have since been discussed in 
a further P E P Broadsheet (No. 851; February 16, 
1958). Dr. Bok’s article was concerned rather with 
what was involved in the way of demands for the 
Barvioes of acientiflo workers by particular requests 
for technical assistance. He gave as instances that 
of the Haitian Government’s appeal for help in a 

of fish culture to imorease the food 

resources of that country and a similar development 
in Thailand; the requirements of the projeat in 
_ fundamental education in Thailand which envisages 
the planning, organization and operation of the first 
stage of a ten-year plan of educational improvement ; 
the requirements of some short-term industrial 
assignments in Jugoslavia ; anda malaria eradication 


blems involved in the selection of 
_ experts to which PEP referred in some detail in 

its earlier broadsheet. Technical skill and competence 
alone are often insufficient to make & good expert, 
and Dr. Bok thinks that the selection of United 
States experts is particularly difficult, partly because 


the proper organization for finding the experts is 
lacking in the United States and partly because the 
expert is not always assured of prompt employment 
on his return home from a mission lasting two or 
three years. Frequently the most desirable experts 
from & technical point of view lack the essential 
knowledge of soaial, cultural and political conditions 
in other parts of the world, necessitating extensive 
and expensive briefing. While some expertes would 
be required who have made their oareer by filling in 
succession various posts within their fields, in the 
view of the National Researah Counoil committee 
whioh has studied these questions, short-term experts 
are also required. These latter are usually to be. 
found among scientific workers of considerable repute. 
within their flelds who are not always able to be 
away for extended periods. 

The National Research Council committee sug- 
gested that, apart from adequate briefing, it 18 
essential to define alearly the assignment of such 
experts before the departure of the mission and that 
short-term experts are better used within the frarne- 
work of an established organization rather than aa 
independent consultants. It is also desirable for all 
major profeasional societies to assist in finding the 
right experts for each assignment by setting up 
special working committees, as has already bean 
dane in the engineering profession. International 
relations committees of other profesional societies 
have not, so far as Dr. Bok was aware, been active 
in the recruitment of personnel for overseas services. 

With regard to the use to be made of the servioos 
of scientific and technioal experts, these oe 
run on the lines of the recommendations of Political 
and Economio Planning. Beyond this, they indicate 
the need for more support and co-operation from 
individual scientista their profeesional societies. 
The National Research Oouncil’s committee 
that openings be advertised in professio and. 
technical periodicals, and Dr. Bok remarks that in 
the United States the National Research Counpil 
seams to be the ideal organization to co-ordinate the 
activities in this fleld of special committees of the 
professional soaieties. The success or failure of 
recruitment for the technical assistance programme, 
however, depends ultimately on what individual 
scientific workers are willing to do in support of that 
programme, and Dr. Bok’s final worda here are as 
true for British as for American scientista. i 

The latest P E P Broadsheet is concerned less with 
this individual aspect and responsibility than with 
the collective aspect and the possibility that experi- 
enoe in one area can give useful guidanoe for pioneering 
development in another. Each area has its own 
particular needs and problems; but P E P’s study of 
international development suggests that it 1s poesible 
to draw up & set of ‘working rules’ useful to all who 
are ee Er development, whether it be 
re-settlement in oneaia or the proposed h - 
electric project on the Volta River in the Gold Gant. 
Chat in itself is encouraging, and the broadsheet has 
been issued in the hope of eliciting further suggestions 
and oriticism. 

On attitudes and objects of development; the 
Broadsheet points out that ideas about the nature 
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and purpose of development have changed, and the 
tion now gaining aoceptance inaludes as an 
empential feature the improvement of the daily life of 
the people of the area concerned, whatever the other 
objecta. While development should aim at maximum 
returns for minimum real cost and with no avoidable 
destruction of natural resources, increase of physical 
destruction is not desirable for its own sake but as 
a means of increasing the well-being of individuals, 
Long-term development, moreover, is only possible 
when ‘there is enough determination wi the 
oountry to push it through and meet and overcome 
opposition. This can only be secured by leadership 
within the country to be developed, and while outside 
agencies or governments will look for this leadership 
when they are deciding whether to participate in the 
country’s sahemes, this factor is one to be weighed 
by the country’s government in selecting from the 
formidable total of projects that cannot be left to 
private initiative those to which the resources of the 
government and also of public authorities can be 
effectively committed without becoming unwieldy. 
The selection of projects, in the view of Political 
and Eoonomio Planning, has two aspecta: choice of 
jecte which make a genuine contribution to well- 
ing, and ultimate selection of those which make 
the greatest contribution at the least real oost. An 
adequate gurvey of the resources, needs and poesi- 
bilitiestaf' òn area is an essential safeguard against 
disappoint! ‘and failure; but, even so, there will 
often be m practice difficult options between benefits 
to differght, groupe in a country or between a smaller 
benefit eayly as against & benefit later. More- 
over, the'many factors which should be considered 
as & single pattern in selecting projects should all be 
t in mind at every stage of planning. The results 
of development and its costs must be interpreted 
widely, and the costa of upheaval set against the 
benefits of increased consumption or improved health. 
Alike in the selection and planning of projects and 
in their execution, the Broadsheet lays much stress 
on the human aspects of development. The aim 
should be, if poasible, to make the process of develop- 
ment beneficial as well as the end result. Con- 
structive work oan be good in itself, and, in stressing 
the importanoe of securing tion and oulti- 
vating mutual , PEP is direating attention 
to the human social problems of change whioh 
are as challenging and important as the teahnioal 
difficulties and must be tackled with understanding 
and vision by whatever forms of organiration or 
achninistration are established to further particular 
development projects. 


SCIENCE IN THE UNITED STATES 


HE British Commonwealth Scientiflo Office 

(North America), which has been established in 
Washington, D.O., since the autumn of 1944, is the 
outoome of the scientiflo mission under the leadership 
of Sir Henry Tizard that was sent to Washington in 
1940 to facilitate the exchange of scientific and 
technical information between the Governments of 
the United Kingdom and the United States. This 
mission continued throughout the Second World 
War, being known in turn as the British Technical 
Mission, Central Scientific Office, the British 
Central Scientific Offce, and (when, following the 
gucceenivo establishment of separate scientific offloes 
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m Washington by New Zealand, Australia and, 
finally, in September 1044,‘ Canada, the British 
Commonwealth Scientific Offce was established) the 
United Kingdom Scientific Mission. When the 
British Commonwealth Scientific Conference met in 
London in 1946, the value of the Office was already 
recognized, and the Governments: concerned were 
asked to make suitable arrangements for-ita oon- 
tinuance as & necessary, element in the permanent 
machinery for saientific liaison. About this time, 
moreover, the emphasis in the work of the Office waa 
changmg from mulitary applications to scientrflo 
problems arimng from the icular economic and 
industrial needs experi by each Mission’s own 
country. The Missions still found, however, that 
they shared many interesta and that the collaboration 
built up during the War could be profitably continued. 

The Office now meludes the United Kingdom 
Scientific Mission and Liaison Offices for Oanada, 
Australia, New Zealand and South Africa, Hach 
Mission is independent and is responsible only to ita 
own Government. They oo-operate wherever it is to 
their mutual advantage, sharing office premises and 
services, but there is no director: the head of each 
Mission takes it in turn to act as chairman of a house, 
committee which meeta monthly and settles affairs 
of mutual interest and the operation of cammon 
parvices. 

The development of the Office is described in the 
preface to the ‘““BCSO Review of Science in U.S.A. 
for the Year ending June 1952”, which has recently 
been published*. Although the first to be published, 
it is the fifth in a series of such annual reviews and 
brings together much information of mterest to the 
scientist and technologist in Great Britain which is not 
always readily available or at best widely scattered. 
There are references to all the major reporta dealing 
with research and development published in the 
United States during the year under review so that, 
aa & guide to such source material and the com- 
parison of trends in the United States and the United 

j this review should be sure of a warm 
welcome, and it is to be hoped that its publication 
will be continued. 

The review ing with a general analysis of the 

and di ution of research and development 
in the United States. Durmg the past decade this 
has increased by about 370 per cent and, whereas in 
1941 only about 7 per oent of the work in industrial 
and university laboratories received Federal support, 
in 1952 this figure is estimated at 39 per cent and 
the Federal Government now pays for 56 per cent of 
ad] United States research and opment activities : 
for 1952-58, this is estimated at 1,640 million dollars 
out of 2,930 million. Some 91,000 science and tech- 
nology graduates, more than half of whom are 
engineers, are employed by the Federal Government, 
excludmg those working on Government projects 
operated by outside bodies, and, of this total, 58,000 - 
are estimated to be employed on research projects. 
Altogether some 71,000 profeasional persons are 
estimated to be employed in industrial research and 
development, together with 41,000 technical and 
54,000 non-technical sasistents. 

Expenditure on research and development in the 
universities rose fram 80 million dollars in 1941 to 
280 millons in 1952 and is estimated at 850 millions 
for 1852-88, of which 90 per cent will be for research 


+ 
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BOBO Review < Eceoe m goa Tr ee ear ending Juns 1962. 
Pp. iv-+40. (London: .O., 1963.) 2e. Od. not. 
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in fis piological and physical sciences, including 
engineering, and 300 rhillions of this will come from 
the Federal Government. This dependence on Federal 
support as well as the bias towards science and tech- 
nology is already disturbing edycational authorities, 
who fear that the heavy bias towards applied science 
will also destroy the balance between applied and 
pure science in the universities and seriously affect 
the teac staff of American universities. Some 
estimates of the research effort of American univer- 
sities in termas of man-power are cited for the physical 
and engineering sciences and for medioal research. 
The next two sections of the survey summarize the 
findmgs of the Paley Commission and other bodies 
concerned with the conservation of materials, and 
the positich of the National Science Foundation and 
the work of the Interdepartmental Committee on 
Scientific Research and Development. There follows 
@ series of brief reporte on p In atomic en 
and nuclear physics; buildmg research and 
niques; meobanical and production pupieerinip : 
computing machines ; water supply and treatment ; 
chemistry ; sae fuel and power; and the 
biochamustry of processing and preservation. 
Finally, the ane aasistance of the 
Mutual Security Agency is described, although with 
this only the United Kingdom Scientific Mission is 
concerned. Among new developments referred to in 
this report are mortars made with polyvinyl acetate 
emulsions, & new brick, a method by which concrete 
slabs for upper floora or flat roofs can be cast at 
ground-level and jacked into position, & novel lathe- 
ionic membrane’ for grving 


tinuous ion-exchange process designed by the Stan- 
ford Research Institute, the introduction of butadiene— 
styrene latex-based paints and the rapidly increasing 
use of antibiotios in feeding farm animals. 


BRITISH COLONIAL WELFARE 
AND DEVELOPMENT DURING 
1952—53 ; 


GLANCE at the “Return of Scheames’’ made 
under the Colonial Development and Welfare 
Acts by the Secretary of State for the Colonies duri 
the period April 1, 1952-March 31, 1953 (Oolonia 
Paper 189. Pp. 26. London: H.M.8.0., June 1953; 
ls. 3d.), reveals the dependence of Colonial research on 
the funds provided under these Acts and the 
ance of the legislation contemplated in the 1954-55 
seasion to which the Colonial Secretary, Mr. Oliver 
Lyttelton, referred in his statement to the House of 
Commons on June 24, The schemes detailed m the 
White Paper bring the total oommitmenta for 
devel t and welfare schemes under the Acta to 
£97,662,196, of which £13,889,622 is for the year in 
question, and for research schemes to £11,710,402, of 
which £1,087,041 is for the year ended March $1, 1958. 
Of this, £372,486 is for agriculture, £204,878 for 
medicine, £204,148 for insecticides, £119,115 for 
research (£41,600 of which to the 

Colonial Products Research Council), £47,804 for 
fisheries, £87,754 for economic research, £31,830 for 
locust control, £23,293 for tsetse and trypanosomiasis, 
and £24,088 for social science. 

Of the actual research schemes, the largest are 
£178,380 for the Hast African Agriculture and Forestry 
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Research Organization, £90,000 for the Hast African 
Insecticides Research Unit, £106,597 for the Medical 
Research Council’s Field Research Station at Fajare, 
Gambia, and £77,515 for the Oolonial Microbiological 
Research Institute at Trinidad. £48,160 goes to rice 
research in Nigeria, £48,000 to the East African 
Fisheries Research ion, £82,085 to the 
establishment of an Agricultural Research and 

imental Station in Nyasaland, £81,830 to the 
maintenance of the Anti-Locust Research Centre and 
its extramural work, £29,821 to the Hast African 
Institute of Social and Economic Research, £28,450 
to the Hot Climate Physiology Unit in Nigeria, 
£24,000 to malaria research in Trinidad, £19,200 for 
research into the control of Stomowys calovtrans in 
Ugande, and £16,900 for fundamental insecticide 
research at the Bilwood Park Station (Imperial 
College of Science and Technology, London) and at 
Rothamated i tal Station. 

Granta of particular scientific interest for develop- 
ment and welfare schemes, apart from those for 
geodetic, topographical, geological and mineral 
surveys, include £29,476 for the control of ‘sudden 
death’ disease of cloves in Zanzibar, £185,000 for a 
scholarship scheme for residents in Colonial territories 
to provide traming to ify for public service, 
£121,620 to University Co Ibadan, £108,040 for 
the development of African education, and , ahaa 
stantial grants for the improvement or ‘developmen 
of roads in Nyasaland (£220,000), Meter (6864:804), 
North Borneo (£805,000) and -British. Guiana 
(£315,416), and for the improvement_of water supply 
or control in British Guiana (£919,481),~ the Gold 
Coast (£488,000), Malta (£320,250) and Gambia 
(£70,000). Of a further £1,280,000 for the Uganda 
Development Plan, £180,000 is for geology and rural 
water supplies, £390,000 for education, £120,000 for 
medical schemes, £150,000 for urban water supplies 
and £90,000 for agriculture. 


UNIVERSITIES’ COUNCIL FOR 
ADULT EDUCATION 
REPORT FOR 1951-52 


the previous six annual reports of the 
Universities’ Council for Adult Education, the 
seventh annual report, covering the year 1951—82, 
attempts to survey the extra-murel work of the 
constituent universities a8 a whole*. During the year, 
the work of University Exxtra-mural ta 
throughout Greet Britain farther and the 
departments in the Council became more closely 
associated. With the addition of the Universities 
of Edinburgh, Glasgow and Belfast, the membership 
of the Council is now twenty-one, and the number of 
courses and classes conducted was 4,064, as compared 
with ei and 2,067, respectively, during 145- 
48. During the 1951-52 Besin, two areas 
completed their investigations into the teaching o 
ecience and the training of teachers, Branta as 
while the up-to-date bibliography of adult education 
and the handlist of current studies in the subject, 
prepared by the Oouncil’s Research and Training 
Sub-Committee, were ed, a8 & S 
enterprise, by the National Institute of Adult 
Education. 


* Untrerntios Coroa for sont ae ager Report-on the Tar 
15601-1982 a (Bristol : . Salt, Hon. Seoretary, The 
Untrerstty, tol, 088) np. 
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A: from its interest in relation to the review of 
adult educetion which is now going on, the report 
records the activities of the last session of the first 
post-war quinquennium, a period marked by striking 
advances in extra-mural work; and it appears at a 
tame when further development has received ita first 
check, through economies nnposed by the universities 
themselves. The report is thus of value as & con- 
tribution to the stocktaking and reconsideration, m 
the light of recent experience, of possible lines of 
development, which are a riate at the outset of 
& new quinquennium. ə Council suggests that o 
stage of consolidation has now been reached after 
the rapid expansion of the post-war years ; but it does 
not expect that consolidation will be poasible at the 
peak of achievement. The that checks to 
the growth of adult education, mechanically applied, 
may have unforeseen and far- consequences, 
and that interrupted development cannot be resumed 
at short notice, is the more impressive for the restraint 
with which it is expressed. 

Nevertheless, the report points out, the universities 
of Great Britain are entering upon & period of great 
difficulty with greater strength in resources and 
reserves than at any previous terms. Apart from the 
increase in extra-mural staffs, the improvement in 


their conditions of service, and the greater support. 


of the. ts from their universities, grants 
from: the of Education have increased from 
£71,000 in 1988-89 to £265,000 in 1951-52, an 
increase which reflecta the encouragement given to 
adult education: through the application of the 
principles of the Education Act of 1944. Much has 
also been due to the interest and encouragement of 
the Ministry of Education and its officers. 

The debate on the soope, purpose and organization 
of liberal adult education contmues unabated, and 
many of the reports on the session's work are marked 
by critical examination of the fonction and coon- 
tribution of university adult eduoation, having 
regard to the economic position of Great Britain. 
Generally the reports indicate an increasing concern 
with standards of work and an increasing reaponse 
by the more serious studentas to the demands made 
upon them. While every extra-mural department 
has been paying increasing attention to standards of 
work, the figures show a alight decline, on averages, 
from previous levels, and it appears that here, and 
elsewhere, there is a greater of performance 
tied) util belween this Good and (ho leas eatiatactory 
students. Moreover, while the number of alaases in 
Great Britain has greatly increased, the average 
enrolment in classes has decreased, and it appears to 
be more difficult to recruit students for long courses 
of study. 

A distinctive feature of liberal adult education in 
Great Britain has been ita rejection of patently 
utilitarian studies ;~ but there are indications that in 
certain ‘subjecta—notably the social sciences and 
industrial relations—-the offer of a qualification might 
stimulate demand. Examinations and qualifications, 
however, are exceptional featurea of extra-mural 
work, though, at least in longer courses, serious work 
is expected of studenta, and it is & tribute to their 
zeal that so much should have been done. 

As regards present difficulties, the report suggests 
that conditions of full employment are not conducive 
to wide interest in adult education among manual 
workers. While radio and television are probably its 
strongest rivals, television is not as neces- 
sarily harmful to adult claas-work. More use could 
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poer be - made bf: both televizion and nii 
roadoasting as supplements to ‘class teaching, and 
some questioning of the traditional methods of both 
organization and teaching is reported.’ There are ` 
signs that different approaches are already Pe 
made ; but the traditional type of course is provi 

for the kind of studént which is the particular concern 
of the Workers’ Educational. Association. The 
tutorial class was originally devised as-a preliminary 
training for ‘workers’ deprived of any chance of more 
than merely elementary schooling, who wished to- 
prepare themselves for the discipline of a course of, 
university study. It rapidly became a substitute for 
both secondary and higher education for all those 
whose schooling had been restricted, and as such did 
notable work. It has now also became & course of 
study for those who have,had reasonable educational 
opportunities, but who wish to take their education 
further or pursue some perticular intereet or study 
under guidance. The report gives no suggestion as to 
the Council’s own views concerning the decisions which” 
should be taken if economy enforces re-orientation or 
re-organization of extrasmural work. It indicates, 
however, that the university departments are fally 
alive to the issuea involved, and the given in 
this report and ite survey of subjects of study should 
materially assist an objective a Le of the scope 
and fonctions of extra-mural work and adult education 
in the new context. 


CARNEGIE UNITED KINGDOM 
TRUST 


REPORT FOR 1952 


lie spite of continuing restrictions on capital 
expenditure, the thirty-ninth annual report* of 
the eee gas Kingdom Trust for 1952 reporta 


poo oe ag a ht which mvolved 
ding, po ne for the of the Soottish 


Central Library and the provision or improvement of 
village halls. A building licence has also granted 
for the Oheshire Foundation Home for the Sick, and 
it is hoped that the erection of a completely new 
home, specially ed for rts purpose, and which 
may serve 48 & for similar social enterprises 
elsewhere, will now proceed. A licence has aleo been 


i with a country home 
for boys who had been in trouble or were likely to 
run into it. Grants during the year totalled £112,667, 
and the Trust work now a4 to be proceeding on 
an adequate scale after the straitened years of the 
Second World War. In continuance of earlier surveys 
of juvenile delinquency, the Trustees have appointed 
Mr. John Mack, Stevenson lecturer in citizenship in 
the University of Glasgow, to make a survey of 
agencies active in this field and the difficulties which 
confront them. Mr. Mack was particularly asked to 
direct attention to any gaps in existing services and 
to a any affective action the Trustees might 

by initiating genuinely pioneer work, whether 

baer a or remedial. Pending this report, the 

A rastoos have already concluded that their most 
effective contributions will be found in their traditional 
field of practical experiment and demonstration. 


* Carnegie United Kingdom Trust. Thirty-ninth annual Report, 
1962, Pp, 32. (From the Trost, Dunfermline, Fife.) 
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sy plan projécts and fake specific 
aesignments to selected institutions, it-will not make 
granta to existiig-institutions in respect of their work 


While the Trust 


as a whole, nor interést itself in’purely Ideal projects. . 


The Trustees also conclude that fa ra 

is only one aspect of-the much wider problem of 
welfare. The tétm ‘juvenile delinquency’ will 

no longer be used for, describing a special branch of 

Trust interest’; any such -schemes will from now 


onwards be included under ‘Community Services 
and Social Welfare”. - . 7 
. The Trustees record that the actual diture 


on Village halls increased from less than £12,000 in 
1951 to more than £17,000 in 1952, and they express 
the hope that all the promises made, totalling £80,000 
in respect of .eighty-four schemes, will have been 
fulfilled before the end of the present quinquennium. 
Full reports on two experimenta in rural oase-work, 
m Oxfordshire and in parte of Northumberland and 
Durham, indicate the reality and urgency of problems 
of family welfare in the countryside and the serious 


laok of co-ordination of effort among the agencies , 


concerned with welfare services. Two schemes in the 
programme of the Family Welfare Association are 
still in an early stage; but the work of the Family 
Service Units has now extended to Birmingham, 
Leicester, Sheffield and York and in cordial relations 
with the local authorities concerned. 

Under “Education and Youth Services”’ a start has 
been made with the Taunton Museum scheme, which 
ja distinguished for the quality of ite collections and 
by the housing of them in a historic building. The 
Trust has vided £6,000, chiefiy for the provision 
of cases other display material, while the Pilgri 


Trust has a a Hatin 
or reorganization improved display 
at thirteen other local museums have also been 
approved, and & grant has also bean promised to 
the Outlook Tower Association of Edinburgh for 
the reorganization of the Scotland Collection in the 
Outlook Tower. A special and final grant of £7,500 
was made to the National Oentral Library, and good 
progress was made during the year with the develop- 
ent of iio machinis deagned 1o anabi Mailed 
e to communicete with those who are both 
lind and deaf. An investigation was also sponsored 
into the reactions of youthful audiences to films of 
various types. 


INSPECTORATE OF FACTORIES IN 
GREAT BRITAIN 


ANNUAL REPORT FOR 1951 


FEATURE of the annual report of the Chief 

Inspector of Factories for the year 1951 (Cmd. 
8772; London: H.M.8.0., 1953; 6s. 6d. net) is a 
brief historical survey of ok in the industrial 
picture, so far as safety, health and welfare are oon- 
cerned, during the fifty years since the consolidating 
Factory and Workshop Act was paased in 1901. 
Many changes in industrial location have taken place, 
and road transport has revolutionized the siting of 
factories, while the ever-increasing use of bicycles, 
omnibuses and other transport for the journey to 
work has made it much leas essential to have the 
factory immediately close to the workers’ homes. 
Many «mall firms have been amalgamated or swal- 
lowed up into large combines or have disappeared, 
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but the great bulk of premises under the Act remain 
amall; for example, 90 per cant of the loakamith 
work in the Blaak Country is still carried on by small 
family businesses, only two factories employing more 
than a thousand and only eleven more than a hundred, 
most of them employing leas than a dozen. Most 
chain-makera employ lees than twenty, and in their 
works the ony step made in mechanization is the 
substitution of electric for hand blowers. 

The number of factories without power has declined 
continuously fram 187,648 in 1901 to 26,464, while 
those with power are now 212,245 compared with 
95,664 in 1901. Mechanization, moreover, has 
eliminated much of the grinding load of hard dirty 
work and heavy lifting, and the changed attitude to 
mechanization is illustrated by the advertisements of 
a largo bakery, which in 1901 claimed that “all bread 
was made by hand” and in 1951 boasted of bread 
‘not touched by the human hand”. The external 
aspect of factories has changed considerably, as has 
the composition of the labour force; but a major 
contribution to the greater cleanliness of to-day has 
been made by the greater variety of paints available, 
and the use of vacuum cleaners and of more suitable 
floorings. ‘The much better illumination of recent 
years hes also been a valuable stimulus to cleanliness 
and good housekeeping, as have the provisions of 
the Factories Act, 1937, which made compulsory 
weekly cleaning and the daily removal of refuse. 

All reporta agree that improvements ut: lighting 
are among the most important benefits öf the past 
fifty ; but although regulations made under 
the 1901 Act laid down a standard for sanitary 
accommodation, poor accommodation, badiy main- 
tained, is still found in multiple buildings in large 
towns. Although few local authorities carry out 
routine i ions, relations with the local authorities 
appear to be much more friendly than at the beginning 
of the century. The standards of air space were 
raised by the Act of 1987 to 400 ou. ft. per person 


` from the 250 ou. ft. of the 1901 Act ; but while much 


remains to be done in to proceas steam, great 
advances have been in ventilation, more par- 
ticularly in the application of local exhaust to remove 
dangerous dust or fumes. New risks, however, oon- 
tinually arise, and where the sanctions of the general 
law and voluntary action are insufficient, each new 
hazard has been dealt with by special regulations. 
Every year, too, brings fresh reports of improved 
methods of mitigating or eliminating bigh tem- 
peratures in such trades as laundries, glass works or 
steel works, and also of improved methods of securing 
adequately warm temperatures. 

Already in 1901, though the steam engine was still 
the main driving-force in industry, in spite of oon- 
siderable inroads by the gas engine, Inspectors were 
oommenting favourably on the rapid development of 
electric power; and during the past fifty years all 
other forms of motive power have gradually declined. 
The individual drive and the sectionalization of 
transmission machinery have greatly reduoed the 
dangers from revolving tranamission machinery, and 
during recent years much attention has been given 
to the spacing or re-spacing of looms. A great deal 
has been done since 1901 in the provision of guards; 
but, in spite of the further obligation of the 1937 
Act in regard to fencing dangerous machinery, 
occupiers still complained in 1951 that they were 
obliged to add to the fencing of many machines. 
Legal provisions regarding the reporting of aocidants 
have varied durmg the years so that no valid oon- 
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clusions can be drawn from a of the 
1,085 fatal accidents and 82,725 non-fatal accidents 
in 1901, with the corresponding of M4 and 
159,698 in 1925 and 828 and 182,616 in 1951. More- 
over, inspectors bave sought increasingly to foster a 
positive attitude to accident prevention by stressing 
the mmportanoce of training and organization for safety. 


Deaths and serious injuries from works fires, as , 


distinct fram burns from local sourcea, have been 
rare throughout 1951, and in all trades with ial 
risks to health the records and memories of fifty 
years show a similar pattern. First there was the 
gradual, and sometimes grudging, realisation of the 
source of danger to health, powerfully stimulated by 
the work of the medioal i rs and by individual 
research oarried on by enlightened firms; search was 
then made for substitutes for the dangerous materials, 
with experiments in their uae and special inquiries, 
followed, wherever agreement on voluntary -action 
could not be obtained, by prohibition or control by 
special regulations. New techniques learned by same- 
times unwilling management and men brought 

success after initial hostility to new 
materials. Where the Sapa material could not 
be progress has been by way of total 
enclosure of the plant or by fitting local exhaust 
ventilation, with special provision of facilities for 
washing, protective clothing and regular medical 
examination. In the chemical industry enormous 
advances have been made in improving atmospheric 
conditions by exhaust ventilation, condensing plants 
_ and dust filtration units; but the increased use of 
inflammable and toxic solventa in the boot and shoe 
trades has brought new risks which are not yet oom- 
protely removed. As a result of the mtroduction of 
ow-solubility and leadleas glazes, for the first time 
since records were kept there were no oases of lead 
poisoning in the Stoke district in 1044, and in 1947 
the Pottery (Health) Regulations made the use of 
raw lead glaze illegal. 

The biggest improvements in welfare—a word. 
unknown to the 1901 Act and owing its legal exi ce 
to welfare orders made under the Police, Factories, 
etc. (Miscellaneous Provisions), Act of 1916—have 
come during the ten . Canteens were rarely 
found before 1914, but are now accepted as a necessity 
by moet firms and workers, in spite of complaints, 
sometimee unjustified, about the quality of the food 
or service. In the same period has come s strong 
movement towards all forms of joint consultation, 
while throughout the half-century the attitude of 


under the 1937 Act. Each year since 1045 has recorded 
increased effort to give aufficient washing accom- 
modation in attractive surroundings; but much leas 
has been done to bring about really first-class oloak- 
room ion. In 1901 also the provision of 
protective clothing was rare. Now it is increasingly 
provided by firms as and when the process appears 
to need such clothing, and overalls are now often 
provided as a part of the works scheme for good 
appearance and good discipline. Outaide the factory 
it is increasingly difficult to guess the type of work 
carried on by persons one meets in the streets. 
No feature of the past half-century haa been more 
than the reduction of working hours. In 
1901 the usual working week was about fifty-five 
hours in most trades, the 1901 Act alowmg sixty 
hours for women and young persons in non-textile 
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factories, with a twelve-hour period from Monday to 
Friday and an eight-hour period on Saturdays. The 
working day in the Midlands and North of England 
was usually 6 a.m. to 6 p.m., with half an hour for 


‘breakfast, one hour for the midday meal and no 


authorized short breaks. . Partly as the result of 
scientific atudy of fatigue, from 1918 the forty-eight 
hour week came to be recognised as nofmal and 
received legal sanction as a maximum for women 
and young persons more than sixteen in the 1937 
Act. The five-day week which gained popularity in 
the ’thirties, particularly in the new Industries in the 
Bouth of England, became almost universal after the 


Second World War except in a few trades. The harah 
ities of shift- have also been greatly 
ed. 


At the beginning of 1902 there were ninety-five 
ee including thirty-eight junior inspectors, 
and about thirty-four inspectors’ assistants, as well 
as a principal lady inspector and a staff of eight lady 
inspectors. the begmning of 1951 there were 822 
eee ee The 
composartion of the inspectorate had also changed. In 
place of the one medioal inspector of 1901 there was 
a senior medical inspector and twelve medical 
Inspectors, while the electrical inspector first 
appointed in 1902 has now been succeeded by a 
senior electrical imspector and thirteen electrical 
inspectors. The one engineering adviser of 1901 was 
the predecessor of the eighteen ra in the 
present engineering and chemical branches under the 
senior engineering and the senior chemical mspectors. 
Prosecutions in 1901 were more numerous but were 
largely for illegal employment of one kind or another, 
which does not ooour on any scale at present. The 
basic principles an which imspection has been founded 
appear to have changed little, and the inspector’s 
main task is still in the factories. 

As regards the year 1951, the report expresses the 
view that tbe need for economy in the use of power, 
materials and labour ls a constant striving for 
greater efficiency which, although not always ensuring 
higher standards of safety, health and welfare, tends 
on the whole to improve working conditions. Those 

ints of some general interest which emerge are, 

, the establishment of a communal health service 
in one of the oldest trading estates in England which 
has assisted a factory manufacturing basio lead 
carbonate and lead nitrate in improving health con- 


ditions. Stepe have been taken to equip a laboratory — 


at the London School of Hygiene and Tropical 
Medicine, as an extension of this side of the health 
service, and a chemist has been engaged to undertake, 
inter alia, the estimation of lead in samples of sir 
collected by the health engineer. The second matter 
is the attention given to radiological developments in 
industry. Special visits to representative factories 
using X-rays for the radiographic, fluoroscopic or 
crystallographic examination of castings and other 
materials have indicated that a very high standard 
of t, installation and use prevails. The, 
question. of protection in handling the large services 
of up to and just over & curie of cobalt-60 now avail- 
able from Harwell, however, has caused some concern, 
and although no new permanent applications of radio- 
mata tracers to routine industrial factory processes 
rted during the year, it is hkely that this 
ique will soon be widely applied. The third 
A is further evidence of the ae of persons 
more than sixty years of age to useful work in 
industry without mcreased liability to accident. 
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THIRD INTERNATIONAL 
CONGRESS ON GLASS 
HE Third International Congreas on Glass was 


held in Venioe during June 20—July 2, associated 


with the International.Commission on- Glass, the 
annual meeting of' which was held on July 8. 179 
delegates attended from twenty oountries; they 
included 65 from Italy and 22 from Great errr 
The Congress was organized by a Committee o 
Italian Glass Manufacturers begets ae the 
opening meeting of the Congress, Prmaipe Giovanni 
Ginori Conti, who is president of the Federation, was 
inducted as president of the Co by Dr. B. P. 
Dudding in his capacity as president of the Second 
International on Glass Held m London and 
Sheffield in 1936. This ceremony concluded with the 
presentation to Prinoe Ginori Conti by Mrs. W. E. 8. 
Turner of @ glass goblet on which the coat of arms 
of the Conti family had been engraved by Mrs. 
Turner, who is among the best of present-day English 


engravers. 
The first day of the was devoted to 
subjects open to all members 


lectures on 
ing. . M. Pasquato (Venioe) reviewed the 
history of the glaas industry centred m Murano since 
the eleventh oentury and traced the imfiuence 
Venetian traditions have had on the artistio and 
industrial devel ents of the glass industry of the 
world. Prof. WE. 8. Turner (Sheffleld) reviewed 
the growth of societies and research institutions not 
associated with specific dustrial organizations since 
the formation of the Glaes Research Delegacy in 
Sheffield in 1915 and the Society of Glass Teahnology 
in 1916. This was of particular interest to the Italian 
members, as negotiations have been proceeding 
between the Government and industry in Italy for 
some time, and & definite announcement was made at 
the end of the Congrees reporting a deaision to form 
both a teabnological society and in addition & researah 
Institute supported by government and industrial 
contributions. M. D’Argenlieu (Paris) reviewed the 
development of the ‘use of glass in the building 
industry and raised some pertinent questions as to 
whether the glass ind had exhausted ita oon- 
tribution in this fleld. f. F. Roma (Bologna) 
described the sources of natural gas in northern Italy 
and discussed the conditions necessary to the efficient 
use in the glass industry. Prof. M. Czerny 
am Main) indicated recent advances in the under- 
standing of the problems of glass melting, and in 
particular the tive importance of heat transfer 
by radiation convection movements in the molten 
glass and conductivity through the glass. Mr. Edward 
Meigh (London) dealt with the interrelation of 
technology and t.in modern industry, 
referring to the nature of the studies made in Great 
Britain under the auspices of the Institute of Indus- 
trial Admmistration and tbe British Institute of 
Management, with which the former is now emal- 
ted 


gamated. 

The following two days were devoted to i 
pepers classified in four , three of whiah met 
simultaneously: Group I, Chemical and Physical 
Properties of Glasses ; Group II, Glass Manufacture : 
Materials, i t,, Methods; Group IM, Form, 
Design, and ration of Glass ; Group IV, History 
and Archmology. 

About fifty pepers weére presented, and their 
efficient discussion was secured by making arrange- 
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ments under which delegates could hear the speaker 
in any one of four languages, by a microphone and 
telephone service, which is & general 
technique at international conferences. 

In Group I several papers were presented which 
dealt with the modern physical concepts of the 
structure, and the slow changes which take place 
with time in the physical properties of glasses, 
depending on their previous thermal history. Another 

per discussed the rate of reaction of glass- 

orming materials and the influence of the particle- 
size and the soale of operations on the rate of + 
reaction. 

In Group I, important and novel ideas conoerning 
the methods employed to melt glaases and the tech- 
niques for exploring new designs of glass-melting 
furnaces were presented and led to extended 
discussions. 

The artistic and archeological interests of glass 
brought together artista from eight different countries, 
and in the course of the discussions the influence of 
the artist on production of utilitarian glassware was 
emphasized. 

Associated with the Congress were visits to Soc. 
Venez. Conterie e Cristallerie, Murano, to Vetroooke 
at Porto together with visita to museums, 
the Giorgio Cmi Foundation on the isle of 8. Giorgio 
Maggiore, and to the hydro-electric plant at Caverna, 
owned by the Societ& Adriatioa di Elettricité. The 
Congress closed with a banquet at tbe Exoelsior 
Palace at the Lido, given by the” Associazione 
Nazionale degli Industriali del Vetro. 

At the annual meeting of the International Com- 
mission on Glass held on July 8, Dr. B. P. Dudding, 
honorary searetary af the Commission, was elected 
president in succeasian to Prof. W. E. 8. Turner, who 
has been president of the Commission since its form- 
ation in 1938, Prof. Turner was elected honorary 
president of the Commission. M. H. Vandecapelle, 
direator of the Institut National du Verre, ium, 
was elected honorary secretary, and M. a. Henry, 
director general of the Union des Verreries Mécaniques, 
Belges, was elected honorary treasurer on the resig- 
nation of Dr. W. M. Hampton, of Chance Brothers, 
Ltd., Birmingham. 

A tentative invitation was extended by the Swedish 
delegate to the Commission to hold its annual meeting 
in Sweden in 1954. No decision was taken in respect 
of the next Congress; but it is hoped that it will be 
held on the Continent in 1056. 


ADVANCES IN METHODS OF 
STUDYING CLAYS 


PN eee Bees Gr of the 
Mineralogioal Soaiety, held in the Department 
of Geology and Mineralogy, Marischal Collage, Aber- 
deen, during April 10-11, was mainly devoted to a 
discussion upon advances in methods of studying 
alays. On the morning of April 10, the laboratories 
of the Macaulay Institute for Soil Research and the 


- Chemistry Department of the University were visited 


by members of the Group. At the scientiflo sessions 
Boe A ee afan of Apal 10 
by Dr. G. W. Brindley (University of Leeds) and on 
the following mornmg by R. H. 8. Robertson 


(Glasgow). 
Introduaing the discussion, Dr. G. Nagelsohmidt 
(Safety in Mines Establishment, Sheffield) reviewed 


ł 
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the methods currently available for clay investi- 
gations, streasing particularly those of recent intro- 
duction. Followmg the course of a sample from its 
reception to the elucidation of its mimeralogical 
composition, he referred to the following techniques 
and indicated the present limits to their application : 
deflooculation, clay mineral separation (for example, 
use of Clerici solution, sedimentation, electrophoresis, 
flotation, ete.), chemical analysis, light microscopy 
(including phase contrast), electron microscopy, X-ray 
examination, differential thermal analysis and infre- 
red . Binoo many of these taa Wari 
although at present very useful, are still not fully 
developed, more research into the basio ee 
upon which they are established is vital to the 
development of clay mineralogy. 

The interpretation of K-ray diffraction patterns of 
interstratified minerals was considered theoretically 
by Dr. D. M. 0. MacEwan (Rothamsted Experimental 
Station, Harpenden). Although previous work had 
established that curves showing the typed ot Boattorms 
to be expected from various mixtures of layers ooul 
be cohstructed and used for identification purposes’, 
under certain ciroumstanaes (for example, for poly- 
component mixtures, or where segregation cocurs), 
the construction of these curves becomes very 
laborious. The same applies to the alternative 
caloulation of the appropriate Fourier.transform ; 
but by using an PEE this latter method 
can, with very little caloulation, give the requisite 
information as to the nature of the interstratified 
material’. Dr. MacEwan, replying to comments by 
Dr. N idt and by Dr. H. P. Rooksby (General 
Electric Co., Ltd., Wembley), agreed that reflexions 
to higher angles are necessary to refine the transform, 
and that there ia an analogy to scattering of X-rays 
by r When R. Greene-Kelly and G. Brown 
(both of Rothamsted Experimental Station) ques- 
tioned whether absorption difficulties, eto., would 
allow the requisite minimum number of orders of the 
basal spacing to be recognized im the diffraction 
patterns of, for example, many soil olays, Dr. 
MacEwan replied that he had as had little 
opportunity to apply the method to materials. 

Two papers from the Safety in Mines Research 
Establi t, Sheffield, dealt with itative 
X-ray methods. In the first, Dr. R. L. Gordon, 
O. G. Griffin and Dr. Nagelsohmidt defined the 
oriteris for internal standards to be of use in the 
photographio diffraction method, and demonstrated 
that both magnesium oxide and boehmite (y-AlOOH) 
oan be used for quarts. The former is best when 
large amounts of quarts (more than 80 per oent) are 

, but the latter, for the oomparison lines used, 
1s not so good in the oe of kaolin. Some appli- 
cations were and. the results obtained were 
compared with those derived from ohemioal investi- 

tions. In the second paper, Dr. Gordon and Mr. 

i described in detail a Geiger~Miller counter 
X-ray diffraction apparatus. Accurate measurement 
of Ime intensity rather than line position was aimed 
at, and was achieved by monitoring the pri 
X-ray beam by an auxiliary Geiger counter. Paternal 
standards are unnecessary where accuracy of + 10 
per oent is adequate. In practice, this method is 
complementary to the photographic one. In the 
discussion Dr. Rooksby, Mr. Brown. and Mr. Greene- 
Kelly referred to diffloulties which might arise from 
differential absorption when using internal standards, 
but Dr. Gordon indicated that in the systems investi- 
gated all the minerals had approximately the same 
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sbeorption coefficient. In reply to a further question -` 
by Mr. Brown, Dr. Nagelachmidt stated that, since — 


menting upon remarks by Dr. Brindley and E. W. 
Radoslovich (Cavendish Laboratory, Cambridge), 
stated that for the Geiger counter method a large 
sample is preferable to & small one, since the latter 
would entail narrowing the.X-rey beam. í 
New techniques for preparmg oriented-aggregate 
specimens for X-ray examination were a Sore in 
two brief papers. W. A. Mitchell (Macaulay itute) 
has obtained parallel orientation of platy minerals 
by mechanical compression of the olay between two 
flat metal surfaces. The amount of orientation pro- 
duced and the agi Ubu in orientation for certain 
t produced by the oconventianal 
method were demonstrated by X-ray photographs. 
Mr. Brown described e semi-mioro method utilizing 
special “Persper’ j tubes with detachable 


ep specimen, 
original soil could be considerably shortened. In the 
discussion Mr. Greene-Kelly commented that the 
pressure technique would be very useful for platy 
minerals which would not disperse, and Mr. Mitchell 
reported that orientation had been obtamed with 
soil clays containing only 5-10 per oent of platy 
minerals. Mile. M. J. Deudon (I. R. Sidérurgie, 
Paris) and Dr. Brindley both referred to experiments 
with pressure, the latter reporting that high mech- 
anioal preasure oould expel the water from hydrated 
halloysite and partially collapse the ‘tubes’. The 
possibility of some orientation occurring durmg 
preperation of speaimens for the Geiger oounter 
X-ray diffraction apparatus, and oonsequent 
interference with resulta, was referred to by Dr. 
Rookaby. 

Of two papers on. differential thermal analysis, one 
dealt with technique and the other with interpretation 
of results. The apparatus for carrying out the analysis 
under inert atmospheres was fully described by Prof. 
A. L. Roberts and Dr. K. Carr (University of Leeds), 
who found this necessary where bituminous materials 
were involved, as these ware not oxidized by hydrogen . 
ee pre-treatment. The use of this modifloation 

r the quantitative determmation of olay minerals 
in the presence of coal dust was demonstrated. In 
discussing the in tion of the low-temperature 
endothermio peak of expanding minerals, Mr. Greene- 
Kelly reviewed previous theories* and pointed out 
their weaknesses. The ococurrence of double peaks 
was shown to be normal where the hydration energy 
of the cation is sufficiently high for differences in 
mobility of desorbed water to be fully developed. 
When the hydration energy is below a oertain ` 
value the mobility of the more tightly held water is 
apparently increased and the two peaks merge, as 
with sodium-, potasaium-, rubidium- and cæsram- 
montmorillonite. In the discusmon, the unsatisfactory 
nature of hydrogen peroxide as an paseo an: 
for organio matter was commented upon by Dr. 
R. C. Mackenzie (Macaulay Institute) and by D. A. 
Holdridge (British Ceramic Research Association, 
Stoke-on-Trent) ; the former reported the formation 
from oertain soil clays of insoluble oxalates which 
interfere with thermograms, and the latter 
the use of organic solvents for removing bituminous 
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materiala. Mr. Holdridge also remarked upon oor- 
relation between the sixe of the low-temperature 
ee E of carbon as 
determined ically. Dr. B. 8. Neumann (Fuller's 
Earth Union, Redhill) inquired about Prof. Roberta's 
and Dr. Carr's experience with ferrous 

in inert atmospheres. Welcoming Mr. Greene-Kelly’s 
theory, Dr. Mackenzie said that the explanation 
of the previously anomalous Lit result is most 
encouraging. Dr. Brindley and he also referred to 
the poesibility of diffusion being the peak-determining 
factor for materials other than montmorilloncidsa— 
for example, kaolinst. 

Possible methods which could be developed for the 
separation of clay mmerals from mixtures were dis- 
cussed and assessed by Miss K. R. F 
(Macaulay Institute). An attempt to use the reputed 
hydrophobio character of Deuel’s montmorillonite- 
organic complexes’ has been unsuccessful. The 
results of electrophoretic mobility measurements are 
now being applied using a constant-flow ocell. Oon- 
centration of one component of & binary mixture has 
so far bean observed, and further work is in progress. 
To a comment of Mr. Greene-Kelly upon the poes- 
ibility of sorption of montmorillonite on kaolinite! at 
the pH values used (about pH 7), Dr. Mackenzie and 
Miss Farquharson replied that absence of electrolyte 
is necessary to avoid other undesirable effects. Mr. 
Robertson suggested that, because of rugosity’ 
differences, separations might is leer by centri- 
fugation of very dilute 

B. D. Mitchell (Macaulay “Tnatitute) and Dr. 
Mackenzie described a completely inorganic method 
for removing free iron oxide from olays esate sh 
the use of sodiam hydrosulphite (Na,8,0,)* 
effects of pH, time of extraction, eto., upon the 
efficiency of iron removal and upon the orystal 
lattice of various clay minerals were ssasessed, and a 
comparison made of the constituents brought into 
solution by this and by various other methods. 
Replying to I. H. Warren (English Clays, St. Austell), 
they indicated that neither sulphoxylates nor zino 
hydrosulphite have yet been tested. The nomen- 
ee ee E 
Mr. Holdridge and Mr. Ro son; of the names 
hydrosulphite, hyposulphite and dithionite, the last 
was considered to be probably the least ambiguous. 
The effect of sodium hydrogulphite upon chlorites 
was referred to by Mile. Deudon. 

The last three papers, while not on the subject for 
discussion, demonstrated the results obtainable by 
current refined techniques. Mr. Brown gave evidence 
for a new clay mineral—a dioctahedral analogue of 
vermiculite—in & soil olay. The parent material is 
& dioctahedral mica. Data for the effect of various 
ions upon the relative intensities of the various X-rey 
reflexions were given. In reply to commenta by Mr. 
Warren, Dr. Brindley and Dr. Nagelschmidt, Mr. 
Brown stated that the mineral reacted with 
ammonium ions after hydrogen peroxide treatment. 
Although five clay mmerals were a, hə oon- 
sidered all the reflexions dessrined pelanged to one 
mineral. W. A. Mitchell compared the weathering 
data with those for the formation of trioctahedral 
vermiculite in Scottish soils. A Geiger-—Miller X-ray 
spectrometer together with exchangeable oation 
techniques similar to those desaribed in the 
ap ain torte Be B. N. Rolfe (United States 

logioal Survey) and Prof. ©. D. Jeffries (Penn- 
sylvania State College) to elucidate the weathering 
sequence of mica in soils derived from Devonian 
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shales and sandstones under different pedogenio 
conditions. The resulte were described in & com- 
municated paper. The weathering P eras 
to be: unweathered mica — ‘mica in iate’ —> 
hydrated mica (vermiculite); chlorite was present 
during initial stages of weathering. In the discussion, 
the evidence for ahlorite and vermiculite and the 
relative stabilities of these minerals to heat treatment 
were discussed by Mr. Brown, W. A. Mitohell and Dr. 
neei In the final paper, Dr. Brindley desaribed 

recent X-ray investigations upon antigorite. Super- 
imposed. a band of scattering extending upwards 
from 4:6 A. has been observed a sequence of sharp, 
closely spaced lines, indicating a -lattioe. The 
dimensions have been calculated, the significance 
of this finding in relation to Aruja’s super-lattioe and. 
Onsager’s interpretation was discussed. In discussion. 
Mr. Robertson that electron-miorographs 
might show if the super-lattice were osused by 


pi ens oorrugae tions. 

is discusalon, while showing the need for further 
researoh into methods, also amply demonstrated the 
wealth of information available from present tech- 
niqueée—and especia indicated that only by 
application of all teahniques available can a full 
understanding of the mineralogy and properties of 
any alay be obtained. 

In a report of & previous meeting of the Clay 
Minerals Group held in Stoke-on-Trent during. 
November 7-8, 1952 (see Nature, 171, 681; 1983), 
the statement on p. 682, second column, linea 18-16 
from the bottom should read : “o e s Only dioota- 
hedral componenta with the charge in the octahedral 
layer (that is, the montmorillonite type) will not 
swell’’, Ropest O. MAOKENZIA 


“Ere. Gand ates oe Che aie ned Oe ean aa 
11, 205 (Ain. Boo., London, 1951); T ser. bie 


* MaoHwan, D. 10 O., Saan 171, 616 (1953). 


"Henano, = B E. A., and Alexander, L. T., J. Amer. 
Chem. ea, 1487 940 Lacey, H. H. Traas. Brit. Ceram- 
Boe. Al 75 QD 2). Wawa T E Ga a Be ie 
‘ R. H 


. B., Brindley, G. W., and Mackenzie, 1» AMT, 
Min, the prem). ai 
? Boo Nature, 168, 107 (1951). 
* Boe Natwrs, 171, 681 (1953). Schofield, B. and Bamson, H. 
Clay iin. hae 9, 45 (1963). ra a 
TRoberteon, R. H. 8., and Bmddi, B. 8., eters, 158, 530 (1943). 
*Celabutekaya, H., and Govorova, R.. Min. Seir’s, 9. £7 (1034). 


SEPARATION OF CALF THYMUS 
DEOXYRIBONUCLEIC ACID INTO 
FRACTIONS OF DIFFERENT 
COMPOSITION 


By Pror -ERWIN CHARGAFF, Dr CHARLES 
F. CRAMPTON and Miss RAKOMA LIPSHITZ 


“Doperunent of Blochemistry, College of Physichns and 
Surgeons, Columba University 


the light of current conceptions, preparation of 
deoxynbonucleic acid, which may be presumed 
to be an important component of the genetic material, 
could be regarded as consisting of many chemically 
different, though closely related, individuala, the 
constant composition of the whole being & statistical 
reflexion of the unchanging condition of the celli, 
The composition, with respect to the distribution of 
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Table J. Composrriom oF CALF THYMUS DwOXYRIBORUCIMIC AJD Fractioms N 
Hrtraot of 
nualohisione gal Deoxyribonnelets actis 
Molar 
Per Motes Of Gomes roan) er 00 gm.-atoms ratio of 
cent of adenine + 
Frac-; Naci total Pee | Per | Per Total thymine 
ment | tion | molar- o t | cent | omt re- Adenine | Guanine| Oyto- Thy- to 
tty DNA | PNA| P oovery T mins | guanine +- 
Pe cytoaine 
I 1 0-40 ee a} 88 0-8 7:8 26-0 24:1 25-1 100 
2 oA 57:2) | 108 0 8:7 20-0 18 6 $0°4 106 
1 0-45 28-9 93 0 8-5 6,600 . 20-0 28°3 21 5 0-76 
Aas 2 0-65 48: 106 0-6 81 O44 28-5 21-3 210 20-2 1:36 
8 10 110 87 0-0 69 06-4 27-7 220 20-0 28 ‘5 1-28 
4 4-3 11% 90 3-8 8 3 05 7 28-2 21'8 21 8 28-2 1-29 
1 0 Sea fa B8 G2 -i 28-4 » = Sh ba KeS 26-i 1-20 
III 2 0-50 f 08 8'6 03-8 26-6 24°5 23-6 25°3 1 08 
3 1'7 08 +3 09 0-4 05 -3 312 19°8 10°38 29-2 162 
1 9 34 | 101 92 04-2 487 2-0 220 28:4 1-23 
2 0-40 35 +2 00 01 05-8 28 5 21-7 21-9 27-0 1-29 
IY 3 0-73 15-4 or 9:2 97-1 29-8 20 6 20 6 29-0 1:43 
TIIS sa} 99 9-2 97-1 | a27 | 17% | 189 | 312 1-72 
I 0 6'1 88 6: 2-5 92-6 28 -6 22-4 3°) 25 9 1-20 
2 0-53 24°3 H 0 0 06-1 26 38 24°] 24°38 25°3 1-07 
y 3 aw 174 98 0 10 06-0 28-7 21-7 22-2 RY+4 1°28 
4 0-76 18-4 100 ü- 0 2-0 30 -2 20-1 21-0 28-7 1°43 
5 1-7 20-9 O4 1 0 8 05:8 90-4 m0 :2 19°5 20-0 1°52 
1 0-40 8'1 54 i19 10-1 
2 0-45 139-7 | %8 0e 3-2 93-3 25:8 26-4 23 8 4-0 0 -20 
3 0-60 12-4 06 0 90 0 03 5 27°4 23-2 22.1 26-3 1'16 
VI 4 0-55 169 99 0 00 | 1:8 06-2 205 22-0 20 9 27 0 1:33 
5 0-0 113 103 0 a9 0:5 08 -4 20-4 21-3 2w 9 T8+4 1-37 
8 0-75 17:3 111i 6 9-2 1d 96:3 $1-1 1940 20-0 29-0 1:34 
7 0-00 15:2 112 0 9-6 0 $83 080 33-1 17:7 18'i 31-1 179 
1 0-40 103 95 1° 8-8 47 1 6,400 97-6 25 4 24°8 24°3 25-6 104 
YII 2 0:45 66 97 0 8-6 | 0% | 6,550 97-1 24-5 26-8 24-8 25 4 108 
3 1-7 42-4 100 0 0-3 0 6,000 96 0 20-7 198 2D 20-6 1-46 
4 2-0 19:3 ea] 0-1 8-6 O-4 | 6,600 06 -7 30 0 20 5 21 0 28-5 1-41 
a The oontents in dearyribo- and pentose nusilele acids were determined colorimetrically with highh purified specimens as the reference 
1, Phosphorus & oolocimstria ures, o DT A ANRT ee A MS biuret ee ogg 
as the standard, ), the coefficient with to phosphorus'*, was measured in 0 1 MW ec of pH 7:1. 
hma ae apoco (Ost viscosimeter, ou for 0:1 MW 62°7 ssoonds ab 20-5°) a by th o molarity of 
solution with respect to P: solutions In 0-1 M Nal, containing about 15 y of P per 6.0., were emp 
5 The salt in en TLL were i PRA V ohiorido was determined Htirimetriosiiy?! ; in 
ts VI and YII the N was d in 
o m thases I to IL) are on the p Porna dusiibation im the Isted nuiele anid trestions Al other 
the quantity of P found in the extract as pe ee can’ ie te eae E subjected to 
ATOA AER OA ETONE TOOTE frog nitrogenous consiifuents per 100 gm.-atoms of P b indinated In the frst column. The moan 
a N A a aa ela R 


purines and EESE E of deoxyribonucleio acid 
preparations isolated from the same species is indeed 
remarkably constant, though far- species 
differences have been obeerved frequently**. As 
extreme exemples of what we have termed the GO 
and AT types, respectively‘, the molar proportions 
of adenine to guanine may be quoted which amount 
to 0-4 in the deoxyribonucleic acid of the avian 
tubercle bacillus’, but to 1-8 in the corresponding 
preparation from the sperm of Paracentrotus lividus. 
An intermediate type, containing all nitrogenous 
constituents in nearly equimolar quantities, has been 
encountered only in Æ. col», 

The composition of the deoxyribonucleic acid of 
calf thymus is of particular relevance to the topic to 
be considered here. Twenty-one specimens of this 
nucleic acid, prepared by several procedures, showed 
no more than minute deviations in camposition. The 
following mean proportions in moles of nitrogenous 
constituent per 100 gm.-atoms of phosphorus (with 
the standard error in parentheses) were found? : 
adenine 29:0 (0-2); guanine 21:2 (0:2); cytosine 
(meluding the small amount of 5-methylcytosine 
occurring in tbis nucleic acid) 21-2 (0-2); thymine 
28-5 (0-2); molar ratio of adenine -+ thymine to 
guanine + cytosine 1-36. Regularities applying to 
all deoxyribonucleic acids studied in this laboratory 
have been a out before: the sum of purine 


~~ 


nucleotides that of pyrimidine nucleotides ; 
the ratio of to thymine is nearly 1, and so is 
that of guanine to cytosine (+ 5-methyloytoame) ; 


the proportion of amino groups to enolic hydroxyls 
is around 1-5 *-4, 

Although the possibility that a deoxyribonucleio 
acid preparation from & given species represents & 
mixture of many different individuals has been dis- 
cussed before!-+, records of attempted fractionation 
are not numerous. Preparations isolated from the 
cell by non-destructive procedures apparently are not 
separable into specimens of different composition 
by fractional oentrifugation"' or adsorption on 
charcoal. Nucleic acid preparations extracted from 
tissues at & very high temperature (85°) have been 

into two fractions di in their 
solubility m physiological saline and in the extent to 
which previously administered carbon-14 had been 
incorporated into the various purines and pyrmnid- 
inesi», 

In the course of studies on calf thymus nucleo- 
histone, whioh will be presented on & later occasion, 
it was observed that deoxyribonucleic acid fractions 
of divergent purine and pyrimidines contents could be 
isolated by what may be described as fractional 
dissociation of the nucleoprotein. 

The essential stepe in the fractionation experiments, 
whioh were carried out at about 4°, the results of 
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which are summarized in Table 1, 
were as follows. (1) Freeh, minced 
calf thymus tissue, washed with 
physiological saline and then with 
amall portions of distilled water, 
was extracted with a five-fold 
weight of distilled water. (2) The 80 
aqueous nucleohistone solution, 
comprising about 90 per cent of 
the total nucleio acid of thymus, 
was treated in a high-speed mixer 
for five minutes with one-half 
volume of a mixture of chloroform 
and n-octanol (9:1 by volume)’. 
Centrifugation at 20,000 g for 
fifteen minutes produced s loosely 20 
packed gel and an opalescent 

supernatant solution which was 


100 






MOLE % 


40 


twice more treated with chloro- 6 

form—octanol. (8) The combined I 

gela were extracted stepwise with 

godrum chloride solutions of m- pe non ad arth oid 
(T) mdleates 


creasing concentration, each treat- 
ment in the high-speed mixer being 
followed, after an interval of at least thirty minutes, 
by oentrifugation at 2,000 g. (4) The precipitate 
resulting from the addition of two volumes of ethanol 
to each extract was dissolved ın 10 per cent sodrm 
chloride, deproteinized by repeated treatment with 
chloroform—octanol, and the aqueous solution of the 
nucleic acid was, after re-precipitation with aloohol, 
freed of electrolytes by dialysis and of water by 
evaporation in vacuo in the frozen state. In Experi- 
ments VI and VII (Table 1) stepe 2 and 3 were 
modified: after the treatment of the aqueous 
nuclechistone solution with chloroform, a known salt 
concentration was established by the addition of 
solid sodium chloride; the mixture was stirred for 
five minutes, kept for 30 minutes and then centrifuged 
for the bame period at 2,000 g. The amount of 
salt and of water remaining in the sediment could be 
estimated from the volume of the supernatant 
solution. In all subsequent extractions the desired 
sodium ohloride molanty and a volume of water 
equal to that of the original nuclechistone solution 
were maintained by the addition of sufficient quantities 
of water and salt. 

The principal analytical resulta are assembled in 
Table 1. Distilled water extracted only small amounts 
of deoxyribonucleic acid (for example, fractions IL-1, 
IV-1, V-1) ; and these specimens, as also cocasionally 
the first salt extracts (for example, fraction VI-1), 
were contaminated with pentose nucleo acid. Not 
all such minor fractsons have, therefore, been 
tabulated, though they, as well as the residues of the 
final extraction, were included in the establishment 
of phosphorus balances. In Experiment V 092-4 per 
cent of the total nuclechistone phosphorus could thus 
be accounted for, in Experiment VI 89-3 per cent, 
and 84:2 per cent in t VIL. Fraction IL-l, 
es isolated initially, contained 3-7 per cent of 
nucleia acid and was contaminated wi non- 
phosphorylated material; it was purifled by treet- 
ment with charcoal’. The values for individual 
purines and pyrimidines are averages of at least two 
independent hydrolysis expemments in each of which 
12 to 24 determinations of each constituent were 
performed. The hydrolysis and estrmmation pro- 
cedures have been described previousty’*. In many 
instances hydrolyms with perchloric acid** also was 
employed. 
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U odeniane + thymine 
E3 guanine + cylosing 


t 
i 


‘i pais DE x a Sar 


acid fractions (in moles per 100 gm.-atoms 
The first column 
average composition of the total deorymbonnoleis acid’ 


The results of the fractionation are most clearly 
geen in the figure in which the molar sums of adenine 
and thymine found in each significant fraction are 
contrasted with the co nding sums of guanine 
and cytosine. It will be noticed that the gradual 
extraction of the nucle tein with salt solutions of 
increasing strength yields a series of nucleic acid 
fractions with diminishing concentrations of guanine 
and cytosine and rising concentrations of adenime 
and thymine. The equimolarity of each pair of 
constituents and of total purines and Paes a iB, 
however, maintained?! (ses Table 1). Frections II-l 
and VI-7 show the greatest divergence from the 
composition of total calf thymus deoxyribonucleic 
acid; but the trend is unmistakable in all cases. 
When the increments contributed by each fraction 
are computed, an average oo tion resulta which 
is abmost identical with that of total calf thymus 
deoxyribonucleic acid quoted at the beginning. 

The study of the composition of the various 
fractions waa not limited to the four major nitro- 
genous constituents listed in Table 1. It ap 
of particular interest to investigate the distribution 
of 5-methylcytosine which is known to occur, mostly 
as & minor component, in many deoxyribonucleic 
acids" and has been isolated from that of calf thymus 
in the form of its nualeotide™. For the quantitative 
determination of this pyrimidine, hydrolysates of 
the fractions collected in Experment VII (20-25 
mgm. of nucleic acid in 0:5 ml. of concentrated 
formic acid) were subjected, in 0-04-0-06 ml. aliquots, 
to paper chromatography with distilled water which, 
in the arrangement described previously, permitted 
the separation of purmes from aia dines. The 
purine zones then were cut aff an o Irrigation was 
continued with a mixture of six volumes of n-butanol 
and one volume of 0:1 N ammonia’*, The results 
summarized in Table 2 show mgnificant divergences 
in the concentration of this satellite in the several 
fractions and may be considered as additional proof 
that the fractionation of the deoxyribonucleic acid of 
oalf thymus has been achieved. The average contents 
of 5-methyleytosine computed from the figures 
reported here are in good agreement with its con- 
centration in-total thymus nucleic acid!!))3, 

The fractionation presented here restas probably on 
differences in the stability of the bonds between 


* 





haian ere roa tn ne A Semana “provera of 

D are © mean p 

constituent have been on the assumpiaon that 

of the nusless acid p is by the 

nucleotides. In one with Fraction 4 a minute 
of 5m (about 0-6 mole) was found. 


nucleic acid and protein. The extent, however, to 
which both partners, the nucleic acids and the 
proteins, are concerned in this behaviour, cannot yet 
be evaluated; nor can it be decided whether the 
various conjugated proteins, of which nuclechistone 
presumably is share the same protein or 
whether numerous combinations of different nucleic 


. acids and different proteins occur. As regards the 


nucleic acids themselves, which, as has been shown 
here, can be separated mto fractions of different 
composition, the following list of possibilities 1a by 
no means exhaustive. (1) The fractions are degrads- 
Ss roducts ; an unlikely assumption not borne out 
e spectroscopic and viscosity measurements 
Saas in Table 1. Moreover, the isolation pro- 
cedures did not exoeed in vigour those usually 
employed for the isolation of nucleic acid. (2) Deoxy- 
ribonucleic acid is a mixture either of polyadenylic, 
poly-guanylic acids, eto., or of purine polynucleotides 
and pyrimidine po uolectides, or of copo 
co ing exclusiv of adenylio and thymidylic 


acids on one hand, and of guanylic and cytidylio, 


acids on the other. These tions are contra- 
dicted by most of the available chemical evidence. 
(8) A slightly more plausible formulation may be 
seen. in the view that deoxyribonucleic acids are 


composed of varying quantities of two extreme 
varieties, one con- 


taining equimolar amounts of ade- 
nine and thymine, the other of 
guanine and cytosine. (4) The most 
likely supposition—and one receiv- 
ing some support from the distri- 
bution of fractions, for exemple, in 

Experiment VI-——is that one is 
dealing with a very large number of 
differently oonstituted individuals, 


tural gradations, 
ities mentioned before are maintained. 

o extension of the present observations to other 
fractionation studies will be ‘described later. They 
may contribute better material for X-ray work; and 
it should be of particular interest to apply them to 
deoxyribonucleic acids that are active in inducing 
becterial transformation. ., 

One of us (C. F. C.) took part in this work as a 
Fellow of the National Foundation for Infantile 
Paralysis. The research was aided by grante from 
the American Cancer Society on the recommendation 
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PORPHOBILINOGEN AS A 
PORPHYRIN PRECURSOR, AND 
INTERCONVERSION OF 
- PORPHYRINS, IN A TISSUE 
SYSTEM 
By J. E. FALK, E. I. B. DRESEL and 
C. RIMINGTON 


Nuffield Unit for Research In Pyrrole Plgment Metabolism, 
Department of Chemica! Pathology, University College 


Hospital Medical School, London, W.C.I 
ee 


sequence of events in the biosynthesia of 
hem might be supposed, from evidence hitherto 
available, to follow a scheme such as: 


_ g= 
COOH OH, i 
OH, OH, 
——+ Uroporphyrin IM ——» 
COOH 
N 
N 
H 


Cope Iii ——»> Protoporphyrin IX —— Hem 


(x) 


The evidence can only be summarized briefly here : 
utilization of glycine and ‘active succinate’ in the 
formation of hsm has been established by the work 
of Wittenberg and Shemini, Muir and Neuberger’, 
and Shemin and Kumin’. The requirement of 
glycine for the biceynthesis of free rphyrin 
has been shown by Bénard, Gajdos and Gajdos- 
Térdk* ; im addition, Dresel and Falk® have estab- 
lished that eight «-C atoms of glycine are incorporated 
into each molecule of protoporphyrin syn: 
just as has been found for hem synthesis’. 
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conversion. of radioactive uroporphyrin ILI to proto- 
porphyrin has been demonstrated by Salomon, 
Richmond and ‘Altman’, using rabbit bone-marrow 
homogenates. The place of ooproporphyrin, in the 
sequence, though chemically feasible, is supported 
only by indirect evidence (of. Wateon'). That proto- 
hyrin is converted to its ferrous complex, hsm, 
tissues might appear self-evident; but this con- 
version has not yet been demonstrated experimentally. 
_ lt is quite conceivable, though iron—porphyrin com- 
“ plexes other than ham are not found, that a transient 
iron complex of & a A — than protoporphyrin 
may be the true 


An intermediate such aa the pyrrole tricarboxrylic 
acid resulting from condensation of two molecules of 
‘active succinate’ with glycine (I) was indicated by 
the resulta of Shemm and Kumin’, The probable 
structure for porphobilinogen (IT) recently advanced 
by Cookson, Rimington and Kennard", following ita 
isolation by Weatall’, is very similar to this pyrrole 
tricarboxylic acid. This similarity, together with the 
seat that porphobilmogen is excreted in disturbances 

hyrin metaboliam!* and is converted casily 
non-enzymically to uroporphyrin®*, all sug- 
atad that it might be a normal porphyrin precursor. 
The preparation of heamolysed chicken erythrocytes, 
being used in this laboratory™™ for studies of the 
mechanisrma of blood pigment biosynthesis, offered a 
very favourable system for the direct Investigation 
of this ible role of porphobilinogen, and also of 
some of the porphyrin mterconversions shown in (I). 
On incubation with the hamolysate in air, porpho- 
*bilinogen was converted to proto-, copro- and 
uroporphyrins as shown in the acoompanying ilfus- 
tration. At a concentration of about 10 ugm. jml., 
about 60 per cent of the porphobilinogen was con- 


verted to protoporphyrin ; no signifloant amount of 
porphobilinogen remained un although 94 
per cent of that added was recov after incubation 


in the same way with a boiled hemolysate. Some of 
the porpbobilinogen bas thus not been accounted for . 
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but it is probable that a considerable proportion of 
this was oonverted, via protoporphyrin, to ham. 
We are planning to in this with the aid of 
radioactive porphobilmogen. e may 
also have been lost through its conversion to porpho- 
bilin and other non-porphyrin pigmente, or to 
colourless porphyrin precursors (of. Brockman and 
Gray”); these possibilities are being investigated. 
be expected, the conversion of porpho- 
protoporphyrin is not inhibited by 
2:4dmitrophenol, which effectively mhibits the 


enxymes 
concerned in the conversion of porphobilinogen to 
porphyrins are present in solution, or whether they 
are sesociated with the solid material (ghosts, etc.) 
obtained when the hmmolysate is centrifuged at high 
speed (15,000 g at 2°). The solids were washed 
twice with, and ded in, 0-9 per cant potassium 
chloride, and the fate of gad nent on inouba- 
tion with the solids and was studied. 
Wheres dis ceonuibined fardon brane about E 
, 60 per cent convermon of porphobilinogen to proto- 
porphyrin, identical to that obtained with the 
unfractionated hsamolysate, porphobilinogen m- 
cubated with the solids alone was all recovered 
unchanged ; mcubation with the tant alone 
resulted in conversion of about 24 per cant of the 
added porphobilinogen to porphyrin, which was, 
however, mainly coproporphyrin. 


PORPHYRIRS ABROBIC 


FORMED FROM POXPHOBILINOGEN UNDER 
AID AMAMROBIO CONDITIONS BY RED OMLL HMAOLYTEATIB 





Hemoalysate shaken at 38° with ho , 


For its conversion to protoporphyrin, both decarb- 
oxylation and dehydrogenation of two of the 
propionic acid side-chams of copropo in are 
necessary. It was possible that the deh genation 
might require aerobic conditions; indeed, this was 
indicated by the finding of Bérard, Gajdos and 
Gajdoe-TSr8k", that blood from phenylhydrazine- 
poisoned ansmic rabbits formed mainly protopor- 
phyrin when moubated with glycine aerobically, but 
predominantly coproporphyrm when incubated 
similarly under nitrogen. We have found that in- 


Protoperphytm cubation of the hemolysate with porphobilinogen 


Uroporphytrin 
Coproporphyrin 


£ 

a | 

i, : 
F 

£ 


0 10 30 60 
Porphobilinagen added. (agm./ml.) 


toe cheat sa g AE O a 


ppeared 
ae changed (see table). 


under nitrogen resulta in an accumulation of uro- 
porphyrin and coproporphyrin, the formation of 
protoporphyrm being greatly reduced. In an attempt 
to show the conversion of coproporphyrin to 
protoporphyrin, a flask was ESN] 

for 2 hr., then aerated, and incubated in air for a 
further 2 hr. Protoporphyrm, in fact, increased 
greatly after the aeration; but, although uropor- 
phyrin disa , the coproporphyrin content was 


constitutions of the free porphyrin formed in 
these experiments were by paper chromato- 
graphy in a lutidine—water system ; the porphyrins 
were also esterified, and the esters subjected to 
isomer-analysis by peper chromatography", Both 
the uroporphyrm and nad the coproporphyrin formed 


204 


from porphobilinogen behaved mainly as the i- 
series isomers. 

As we bad found conversion of porphobilinogen to 
ae ocopro- and protoporphyrings, it was interesting 

to attempt a direct demonstration of interconversion 
of these porphyrins. On incubation of pure uro- 
porphyrin (3 pgm./ml.) with the hemolysate, 
52 per cent was converted to protoporphyrin. This 
provides a direct confirmation of Salomon, Richmond 
and Altman’s demonstration’ of the same conversion 
by an isotope-tracer method. Incubation with 
coproporphyrin IC (3 and 9 pgm./ml.) resulted in no 
significent formation of protoporphyrin, and most of 
the coproporphyrin was recovered unchanged. 


Porphobilinogen 
Uroporphyrin Ooproporphyrin Protoporphyrin 
Uroporphyrin Protoporphyrin 





(x) 


The conversions we have so far shown are sum- 
marized in (ILI). These are end-resulta, and we do 

ot yet know, for example, whether uroporphyrin on 
one hand and porphobilinogen on the other are 
ieee aes Behe int art ta via the other porphyrins 
or not though there is no doubt the 
tissue can brmg about these conversions, this alone 
does not prove that porphobilmogen or uroporphyrin 
are normal mtermediates in the biosynthesis of hem. 
An investigation into whether these substances are 
formed under conditions favourable far hæm synthesis 
might throw light on this problem. We have been 
able to isolate radioactive porphcobilinogen, uro- 
porphyrin and coproporphyrin from hsmolysates 
incubated with radioactive glycme in the presence of 
‘carrier’ porphobilinogen, uroporphyrin and copro- 
porphyrin, respectively. The posmbility of oon- 
tamination with radioactive glycine, or with radio- 
active protoporphyrin, was excluded. Thus we have 


shown that, bemdes protoporphyrm'+'*, porpho- 
bilinogen, uroporphyrin and are all 
synthesized from glycine in the hamp These 


results will be discussed in greater detail elaewhere. 

We thank Miss A. Benson and Mr. F. Grover for 
their skilled assistance, Mr. R. G. Westall for a gift 
of porphobilinogen and the Nuffleld Foundation for 
making this work. possible. 
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X-RAY SCATTERING EVIDENCE 
REGARDING THE PROTEIN- 
NUCLEIC ACID COMBINATION 
IN NUCLEOPROTEINS 


By Da D. P. RILEY and Da. U. W. ARNDT 
Roya! Institution, London, W.1 


ARIOUS hypotheses have bean advanced con- 
cerning the way in which the nucleoprotein 
complex is built up from ite two components, nucleic 
acid and protein” (histone or protamine). On one 
hand, it has been suggested that the combination of 
the two constituents is intimate and that the protein 


polypeptide chains are closely aligned with, or coiled — 


around, the nucleic acid chains. The implication in 
these hypotheses ia that the protein pol tide 
chains are, at least er Ape olded from the con- 
figuration existing in the separated protem molecules ; 
several authors have suggested that this unfolding is 
complete and that the polypeptide chains have the 
fully-extended f-configuration. The most contrasted 


hypothesis is that the nucleoprotein molecule is 


simply an addition complex of protein plus nucleic 
aie held together, principally, by salt linkages. Tho 
protein moiety is considered to be essentially identical 
in structure with the separated fraction. 

It occurred to us that a quantitative comparison 
of the X-ray curves given by amorphous 
samples of nucleic acid, protein and nucleoprotein, 
respectively, might allow a decision to be reached 
about the nature of the combination, irrespective of 
any aasumptions concerning the exact structures of 
the components. The intensity of scattering from 
an addition lex of two bulky macromolecules 
eee foward EREI be the sum of the intensities 

tely by the two individual con- 
selbst would not be the case with small 
molecules, because of the relatively greater importance 
of mterference terms; nor, for the same reason, 
would it hold for an mtimate type of close oom, 
bination of filamentous macromolecules, such as’ 


would be ided by intertwining. In such an 
instanoe, scattering would show qualitatively 
new features not given by either component 


y. 

the kind co-operation of Prof. J. A. V. 
Butler and Mr. P. F. Davison, we have been able to 
investigate nucleoprotein specimens which they have 
separated from herring sperm and calf thymus with 
the minimum amount of chemical treatment, so that 
it is reasonably certain that the samples are natrve 
nucleoproteins and not reconstituted aggregates of 
components liberated during the extractions. In 
addition, the stig Shasta separated proteins and 
nucleio saidas have examined, The intensity 
curves ced in Figs. 1 and 2 were obtamed 
from air compacts of six specimens by meana of 
a counter-spectrometer and refer to practically 
monochromatic copper Ka radiation. All the carves 
have been put on the same normalized absolute scale 
by equating them at high values of (gin @)/A (not 
drawn). The socuracy attained was about 
cent. 


were obtained by adding the values for 
protein and nuocleio acid in the proportions of 58 per 
cent histone + 42 per cent nucleic amd for the 


— 


2 per- 
The additional curves drawn with broken lines _ 


Pe 
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S — (ia sin 0)/A 





S = (4x ain 6)/a 


Fig. 2. Normalized X- soattering curves from propars- 

tions : histons ; B, nuslelc ald (Re mit) O, 

curve represents sum oent A 
displaced 


and 42 per cent B. Origins 


thymus preparations and 56 per cent clupein + 
44 per cent nucleic acid for the herring sperm 
samples. (These compositions are sufficiently exact 
and are derived from the coe hoa ara ratios 
obtained by analysis of the nucleoproteins.) They 
therefore represent the satan be expected if 
the nucleoprotems are simple addition products. As 
will be seen from the figures, the agreement with the 
Intensity curves measured directly on the nucleo- 
protein specimens themselves is good. 

In the case of the herring sperm preparations (Fig. 
1), only one peak is observed, and the curves are rather 
featureless. Nevertheleas, we would not expect the 
agreement between the summation curve and the 
observed nucleoprotein scattering to be as olose as it is 
if the nucleoprotein were other than a fairly gross 
addition complex. In particular, we think that Wat- 
son and Onck’s attractive suggestion? that the 
polypeptide chain is of the fully-extended §-type and 
wound in a specific and timate way around the axis 
of the nucleic acid double-helix is unlikely to be 
true as regards this material in the form examined 
by us. 

This is even more evident when the equivalent 
intensity curves (Fig. 2) for the thymus preparations 
are considered, as it is particularly difficult to 
account for the persistence of the inner 10-A. protein 
peak exoept by preserving the protein structure 
essentially mtact in the nucleoprotein complex. 
Again, were the Watson—Crick hypothesis correct, 
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one would expect scattering curves of similar type 
to be’ given by the two nucleoproteins: certainly, 
there would be no reason for a 10-A. peak to occur 
in the us material but not in that from herring 

e 10.4. peak is ahnost certamly due to 
the Sarai grouping of several neighbouring poly- 
peptide chains to form a bundle. Work not yet 
published in detail! suggests that histone possesses 
the a-helix structure of Pauling and Oorey, although 
this assumption is not necessary to the present 


ge ctaar 

agreement between the calculated and 
measured curves for the two nucleoprotems, while 
good, is not perfect. Part of the reason for this may 
be that the separated proteins were examined in the 
form of sulphates and the nucleic acids as the sodium 
salts, whereas in the native nucleoproteins these 
inorganic ions are absent. The discrepancy in the case 
of thymus preparations is, however, sufficient io 
require explanation, as no reasonable alteration in the 
proportions of the two constituent curves will lower 
the 10-A. peak and, at the same time, raise the 5-A. 
peak, to be coincident with the observed positions. It 
would appear either that the ted histone 
sarople does not represent the totality of the protein 
moiety of the nucleoprotem or that its structure has 
been. modified, although not greatly, in the course of 
extraction. It appears certain‘ that thymus histone 
is not & homogeneous protein, and various fractions 
with which we have been provided do, indeed, show 
differences in their scattering curves. The poesibility 
of some degradation during extraction’ must also 
always be present. Nevertheless, our resulta would 
not exclude the possibility that partial unfolding of 
the histone molecule occurs when it forms its addition 
complex with nucleic acid. By ‘partial unfolding’, 
we mean only that the parallel grouping of poly- 
peptide chains is somewhat affected, but not the 
manner in which the chains themselves are coiled 
into & regular configuration, such as that of the 
a-helrx. 

It is of interest to note that the curves for the two 
sorts of nucleic acid are not absolutely identical, 
although they are closely similar. This observation 
must reflect differences in structure. Another fact 
worthy of remark is that, in the case of the air-dry 
‘amorphous’ nucleic acids, no peak whatever appears 
corresponding to a parallel grouping of molecules. 
Such @ peak, as was shown in earlier work’, is a 
Prominent feature of the scattering from aqueous 
gels of nucleic acid (sodium salt) over 4 very wide 
range of concentration, and the phase 
also exhibits diffraction lines which are the equivalent. 
The organixing role of water is obviously of great 
importance with this molecule and probably also 
with its natural complexes with protem. ‘Therefore, 
it is not inconceivable that the conclusions reached 
in this paper would not apply to nucleoproteins in 

The investigation reported here forms part of 
researches supported by grants from the British 

Campaign. 
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- LETTERS TO THE EDITORS: 


The Hdstors do not hold thamselvos responsible 
Jor opinions expressed by iheir correspondents. 
No notice ts taken of anonymous oomenamsications 


. Cosmic Origin of Radiation at Radio 
i Frequencies 
Tema recent identifloation by W. Baade and R. 
Minkowski of the mtense disarete radio source in 
`~ Cygnus as bemg an emission from two oollidmg 
galaxies! raises & number of interesting thearetioal 
questions. In the first place, the only material likely 
to be seriously disturbed by suah a oollision is the 
diffuse interstellar material lymg between the stars 
in these axies. Consequently, it would seem 
ble to seek a process of generation of radio 
that takes place in extremely diffuse gas clouds. 
Rondy, processes of magnetio resonance requiring 
““fgld intensities of many gauas, such as the Larmor 
‘precession, would seem io be excluded, sinoe fields 
of this intensity could searcely be maintained through- 
out regions of galactic dimensions. 

It is natural to assume that the high velocity of 

. collision of the two galaxies, perhaps of the order of 
2,000 km. per sec., plays an important part in the 
generation of the radio waves that we receive from 

«the Cygnus source. This view is supported by 
Minkowski’s recent work! on the well-known source 
in Cassiopeia. The Cassiopeia source originates in 
& group of gaseous filamenta within our own galaxy. 
Minkowski finds that these filamenta show internal 
relative velocities up to 8,000 km. per seo., whioh, 
apart from the velocities of expansion of nova and 
supernove shells, ie unprecedentedly large for motions 
within the galaxy. Mention of supernove reoalls 
that the Orab nebula is also a discrete radio source, 
and that the material of this nebula also possesses 
high veloaity, of the Ce ae per sea. 

Now a high veloci bably implies a high 
electron aa oei is not oertain that 
the radio emission owes ite origin directly to motions 
of large maases: it may arise thermally as a result 
of high temperature. Of these two possibilities the 
thermal case is much the simpler to consider, and 
it is this case which forms the subject of the present 
communioetion. 

The suggestion that the radio emission from such 
sources as those of us, Oassiopeia, and of the 
Crab nebula is of origin may seem somewhat 

In view of the objections that have 
tly been raised against it*. Yet the suggestian 
derives an immediate plausibility from the ciroum- 
stanoe that black-body emission in the metre wave- 
band would adequately lam the observed inten- 
sities of these sources. us two spiral galaxies 
colliding head-on at æ relative speed of 2,000 km. 
per sea. must’ come to be surrounded by an ionized 
ges cloud with an electron temperature of order 
1œ deg. K. and with dimensions of order 10,000 par- 
secs. Blaak-body emission at the appropriate fre- 
quencies from such a aloud yields an intensi 
sufficient for the Cygnus source ; indeed the intensity 
would be sufficient for the system to be detectable 

' as & discrete redio source even if it were to lie at 
a distance of nearly 1,000 million parseas, which is 
beyond the optioal range of the telesoopes*. 
Or again, black-body emission at about 10° deg. K. 
would be sufficient to explain the observed intensity 

. of the Crab—it being noted that an electron tem- 
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sire sessed his aks ua EE E oy E A 
and Minkowski to be consistent with the optical 
speatrum of the Crab nebular; 

The fist difficulty that this suggestion has to 
overcome is that of providing a thermal source of 
radiation adequate to build up the black-body 
intensity in the metre wave-band. The second diff- 
culty is to explain why the same procees does not 
build up the black-body intensity m the centimetre 
wave-band., 

The first difficulty arises because, in the absence 
of magnetia resonances, the only process of thermal 
emission that seems available is that due to electron- 
positive ion collisions. But the usual treatment of 
electron positive ion collisions yields a radiation-rate 
that is insufficient to maintain the black-body rate 
by a large margin—by a factor of roughly 10* in 
the case of the Crab, and by about 10‘ for two oolliding 
galaxies. Accordingly, esoape from the present 
difficulty would seem to depend on our bemg able 
to maintain successfully that the usual treatment of 
the electron-positive ion collision problem is in error, 
at any rate so far as the emission of radio waves in 
the metre band is concerned. 

To consider this matter, we treat the case where 
the material oonsista of ionized hydrogen. First, we 
note that the usual treatment of this oase yields a 
redjation-rate per unit volume which is proportional to 7. 


nt, where n ia the average number density of hydrogen" ` 


atoms: n is also the average number density of : 
both protons and electrons, smoe the ionized gas is 
taken as having zero average charge density. The 
dependence on n? is easy to understand when the 
distanoe between electron and proton during collision 
is appreciably smaller than the mean inter-particle 
distance—we say that the number of collisions of a 
particular electron is proportional to the proton 
density n, and since there is an average of n electrons 
per unit volume, this immedistely gives a radiation- 
rete per unit volume proportional to nì’. But how if 
the typical collision distance for the emission of radio 
waves is muah greater than the mean inter-particle 
distanos? How do we interpret the dependence on 
n* in this case ? 

To approach this question, we note that radiation 
arises from the acceleration of electrons in the 
Coulomb fields of the protons. A wave of frequency f 
arises from accelerations that vary appreciably 
in & time 1/f. In this time an eleatron moving with 
veloaity v travels a distance vif. Hence the emission 
2 frequency f arises from socelerations that vary 

a7 Lemans of electrons distances 
of ; that ia to say, v/f gives the order of the 
oollision € tance for the emission of frequency f. 

he eee ee ee 
must take account of fluctuations in the distribution 
of the protons and electrons. At any given time the 
number of protons within distance v/f from a par- 
ticular electron will not usually equal exactly the 
number of electrons withm this distance, although 
Spat a ei hin SU E EE 
essentially equal in an ae Stated other- 
wise, there will in ce between 
the numbers of electrons re ioia that are within 
distance v/f from a particular electron ; and if the- 
positions of the particles are at random, then by 
well-known considerations this difference must be of 
order (v/f)?/* . n1", Henoe the electron is accelerated 
not by just one elementary charge but by (v/f)*/* n+” 
unite of . Bimoe the rate of radiation is 
proportional to the aquare of this acceleration, we 
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Sikes ae oe annals n; ai 
consequently a radiation-rate per unit volume 
proportional to n’, as before. 

alue to our problem lies in the foregoing. If 
the positions of the’ protons and electrons are not 
distributed at random, if a separation of charge has 
ooourred for some reason, then the charge exoeas 
within distance v/f from a particular electron may 
considerably exceed (v/f)! n}/2. Indeed, in the case 
of a nearly complete separation, the electrons 
acoelerate under the influence of (v/f}* n units of 

charge—instead of under the inftuence of (ofp n!’ 
unita of charge as in the usual treatment. This 
increases the radiation-rate by (v/f)* n, which for 
f = 10° ayoles per sec. gives a factor of about 10* 
in the cage of two colliding galaxies (chooamg vto 

nd to an electron tamperature of 10* deg. K.). 

This r is of the order required to overcome the 

discrepancy mentioned above. Not only this, but 

i oe dependence on f shows that the present 

emission weakens rapidly as the frequency 

ieee: This would seem to offer hope of overcoming 
the second of the difficulties mentioned above. 

A slight modifloation of the above argument is 
required for the oase of the Crab, sinoe the material 
in this case is not essentially pure hydrogen (hydrogen 
being in low concentration). The modifloation does 
“not alter the main feature of the argument, however : 
that an appreciable aharge separation moreases the 
`- rate of radiation by a large factor. It may be added 
that absorption processes increase correspondingly, 
the increase being such as to limit the radiation field 
to the Planck intensity. 

It remains to remark on the cause of & separation 
of charge. It is well known that charge separation 
must occur when an ionixed gas is in motion in the 
presence of a magnetic field; and a magnetic fleld, 
perhaps of order 10 gauss, is likely to be present 
in our case. There is therefore no difficulty in 

, in principle, how charge separation 
oan aise. considerations are, however, 
required in order to discover the oonditions under 
which the charge separation may become nearty 
complete, as is necessary if the greatest rate of 
radiation is to be obtained. It must suffce in the 
present communication to remark that nearly oom- 
plete separation may oocur at the surface of isolated 
elements of material, or if the elements of material 
are very amall. These requirements are of interest 
in relation to observations of the Cassiopeia source, 
which show it to consist of many broken and 


apparently separated filaments’. 


Dominion ical Observatory, 
Victoria, B.C.* 
* Normally at Bi. John’s Collage, Oambridge. 
f Heads, W., and Minkowski, R., Astrophgy. J. (in“the press), 
*Greenmtain, J. L., and Minkowski, B., Astrophys. J. (in the press) 


F. HOYLE 


The Earth’s Inner Core 


AL seismic work indicates that at least part of 
the core of the earth is liquid, since no transverse 
waves have ever been observed to pass through it. 
It has been suggested, however, that the ogre oon- 
tains an inner oore at a depth of approx- 
eer Pp F which is solid, although no definite 
proof of this has ever been given. Bullen}, however, 

shown that the rise in velocity of longitudinal 
waves at this depth oan be explained by assuming it 
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Temperature 


Melting Point Curve 


Core 


(liquid) } (solid) 





| 
7 
| 
| 
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Depth 


to be solid and of the same composition as the rest 
of the oore. In a recent and detailed analysis of the 
oonstitution of the earth’s interior, Birch" comes to 
the conclusion that the inner oore is most probably . 
crystalline irn, and the outer part liquid iron, 
perhaps alloyed with a small fraction of lighter 
ements. 


Moet theories of the origin of the earth agree that 
it passed. a molten stage before finally 
separating in different layers; but no physical 
P Shee en I as to how the 
inner oore could have beoome solid. Urry? has shown 
that even an earth formed from the oold accretion 
of dust particles would melt by the accumulation of 
heat from radioactive elements, and afterwards 
solidify as the amount of radioactive material de- 
creased with increasing age of the earth. Hoyle 
has also shown that accretion should lead to a liquid 
planet. 

the oore to consist mainly of iron and 
the mantle of silicates, the melting-point curve is 
likely to be of the general shape shown in the figure. 
The recent work of Uffen’ (aoa on seismic data 
and the theory of solids) has shown that the melting- 
point gradient in the mantle is considerably less than 
the theoretical curve proposed by Jeffreys*. Ai the 
boundary of the core and mantle there will be a 
disoontinuity, the malting point in the iron core being 
leas than that in the silicate mantle. 

As the earth oooled from its molten state, the 
paleo gradient would be essentially adiabatic, 

convection currents and rapid 

aol at surface. Solidification would commence - 
at that depth at whioh the curve the 
adiabatic t first intersected the curve 
representing melting point temperature. It is 
, therefore, that solidification at the 

centre of the earth, and not at the boun of the 
core and mantle as it ia at present supposed. A 
solid inner core would continue to grow until a curve 
representing the adiabatic temperature intersected 
the melting-point curve twice, once at A, the boundary 
of the core and mantle, and again at B, as shown m 
the figure. As the earth oooled still further, the 
mantle would begin to solidify from the bottom 
upwards. The liquid layer between 4 and B would 
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thus be trapped. The mantle would cool afa "Pole 
tively rapid rate, leaving this liquid layer Saaidi? 
at ita original insulated above by a 
rapidly thickening of silicates and below by the 
already solid (iron) inner oore. 

No specific values of the temperatures are 
postulated, and the behaviour of both the adiabatic 
and melting-point curves is not known exactly ; but 
if they vary qualitatively as ahown, than the above 
argument does give a physical reason for the existence 
of a solid inner core. 


J. A. JAOOBS 
University of Toronto, 
Toronto 5, Ontario. 
April 2. - 
a Bolen R. p: ea to the Theory of Belamology” (Camb. 


Binh, B J. Geophys, Res., 57, 237 (1052). 
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. *Hoyle, F. 
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The Rheological Curve 


Tas shear of a non-Newtonian body, that is, a 
ae material or a high-polymeria pseudo-fluid, 
ollows a mechanism showing analogy to that of a true 
fluid as expreased by the Maxwell equation ; but whereas 
the relaxation of true fluids is purely time-dependent, 
in the case of non-Newtonian bodies a aritical angle 
of tangential deformation oharaocteristio for each 
material marks a threshold limit of elastic deforma- 
tion before relaxation sets in. This elastio limit 
= pee te materials SP to the separation of 


ge lacs i icles and, in 
fis cane of ed finids © inception of unkmiaing 
of the polymer ie prem 


From & study of rheological data derrved from 
non-Newtonian plastic bodies and high-polymer sols 
of oellulose esters, eto., we find the geometrical 
charactaristios of the streas/ahear-rate relationship to 
oonform to a line, the curvature of which decreases 


with increasing velocity gradient : 
d*S/de* = — (K) exp (— T.v), 
where S is the applied stress, v the 


velocity gradient, and K and T are oon- 
stants characteristic of the material. 

If the very short relaxation time of the 
Maxwellian fluid component be considered 
as negligible by reason of the great magni- 

.vude of the time-scale of experimental 
observation, 1/7’ will be the measure of 6 
constant rate opposing v, and a Newtonian 
linear relationship will be reached when the 
exponential term vanishes at high retes of 
sheer. Thus, at v = 0, the exponential 
term assumes ita maximum value of K/T. 

The 


diately contiguous to the wall-layer, and 
the experimental line can be expreased ‘by 
the equation : 

S = of. + F, — (K/T*) exp (— T.v), 


where l/u is the rea:dual or plastic viacosity 
measured along the asymptote, and K/T" 
is the value of the difference between the 
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Hiean eos Eh aren robs te aad te erie maces 
on the stress axis F,, were the regime maintained 
down to the value v = Q, 

Materials of low rigidity exhibit curves whioh appear 
to have their origins at lower values of strees than is 
the oase with materials of high rigidity. In aonformity 
with this, the values of (F, — K/T*) are smaller in 
proportion to the Bingham intercept F, in the former 
than with the latter type. 

It is probable that when the tal line 
spears to cut tho straw sada st à point Towor tham 

oeloulated value F, of the curve, this is due to a 
progressive change in the regime to a two-dimensional 
planar flow ruling at very low velovity gradients, as 
m, for example, parallel-plate plastometry. 

The value F, of the t to the curve at ita 
origin may be determined by plotting In( AS) agaist 
the corresponding values of v, when the intercept 
on the In axis gives K/T" and the slope of the curve 
gives T, 

The degree of flocculation of a given material can 


be assessed by the valge: of the integrated area 
KIT”. 
A. DE Wana 
G. L. Laws 
Gestetner, Ltd., 
London, N.17. 


Oceanic Duct and its Effect on Microwave 
Propagation 


Tan formation of & microwave duot over the sea 
has been examined in terms of a distribution of 
potential refractive index (refractive index inde- 
pendent of height in an adiabatic atmosphere) 
corresponding to & functional relationship originally 
suggested by Deacon! to describe the-distribution of 
certain meteorological properties in the boundary 
layer. Deacon’s relationship takes the stability of 
the ere into account in terms of a profile 
index, 6, which is a function of air-sea temperature 
difference and wind velocity. 

The resulting profiles of potential refractive index 
are then related to the trapping of microwaves by 





Fisld-strength in db. above 1 microvolt/meize, ve. X, Tend, 
wind > 15 mph 


n-A“ 





m 
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‘use of a technique due to Schalkunoff, in 


which a given profile is replaced by two 


_layers each of constant refractive 


index in such a way that distributions of 
radio field-strength are virtually unchanged. 

These operations lead to a criterion for 
trapping in terms of meteorological para- 
meters. Calling this criterion X, we 
obtain : 


xe [8-6 0) 
0:06 (2— 6) 
(n;—Ny +A; SER) x 1 34s 8 
( h, 7 Z! =) | 8—8 
where m and n, are index of refraction at 
h, and sea surface respectively ; B is profile 
index of the potential refractive index 
distribution ; A, is height at which meteor- 
ological measurements are taken; 2%» 18 & 
of surface roughness; and R ia 
redius of the earth. ratr 

When X exceeds 8,770 23 (where A is the 
wave-length in am.), trapping should occur. 

Results obtained at Cardigan Bay in the 
Irish Sea were kindly loaned to us by 
Dr. J. 8. McPetrie and were analysed in 
terms of the criterion indicated above. 
Since the antennas heights were 97 ft. (much 
too high to take full advantage of the 
oceanic duct) considerable scatter is to be 
expected. However, it was hoped that the 
results would be adequate to determine 
whether the effects of stability could explain 
two aspects of the Cardigan Bay data 
about which considerable discussion hae 
arisen. Theee are: (1) the fact noted by 
Jones’ that high signals are usually asgo- 
ciated with high wind when. negative 
air—sea temperature di are present ; 
(2) the tendency noted by McPetrie and 
Starnecki‘ for high signals to be associated. 
with large positive air-sea temperature 
differences. 

It is believed that the present model 
adequately explains both of these points in 
terms of the manner in which Deacon found 
the parameter, B, to vary with stability. 
Thus, it is seen that : (1) Figs. 1 and 3 show 
that a far higher percentage of the unstable 
oases ex the critical when high winds 
are observed than when low winds are 
present; (2) Figs. 3 and 4 (the cases when 
wind velocities are low and stability ie thus 
relatively more important) show that 
relatively many more stable (positive ır- 
sea temperature difference) than unstable 
cases give a X which exceeds the oritical 
valus required for trapping. While the 
cases of low wind velocity show a great 
deal of scatter, this tendency seems rather 
definite. 

These two features, coupled with the 
good t between observation and 
theory shown by Figs. 1 and 2, strongty 
indicate that the suggested model, which 
takes atmospheric stability mto account, 
properly describes the processes involved. 

large scatter at low wind velocities 
ia ee, due to a variety of causes 
such as sumroer-time subsidence inversions, 


ie oe” 


~ 


~ 


‘ over land to over water conditions when winds are ° 
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peth inhomogeneities, and, perhaps most important, 
the extrapolation of meteorological readings taken 


very light. On the whole, peak the median 
lines show that the go definite in Fig. 1 
ig still present in Figs. 8 and 4 though obscured 


by some other factor or factors. The predicted 
break in X is sharper on the X-band than 
on the S-band, as might be expected, and appears 


to occur much nearer its theoretical value. On the 
other hand, the S-band a to break sooner 
than anticipated, and to ‘feel’ the duct some time 
before it is actually trapped. 
L. J. AnDHRSON 
E. E. GOSSARD 


U.8..Navy Electronics Laboratory, 
Ban Diego, 
California. 


abs. as 


ae Jan. 15. 


“Deacon, H. Tn» Quart. J. Boy. Meteor Sos, TE, 99 (1040). 


da 


t Sebeliconoff A., Bell Telephone Lab Rept., MM-d4-110-58 
E ied.” 


* Jones, B. F., Naters, 163, 680 (1949). 
‘WoPetrie, J. 8., and Starneck!, B., Naters, 188, 818 (1048). 


Interaction between Crystal Slip and 
Grain Boundary Movement 


SEVERAL workers have shown that when poly- 
crystalline metals are made to areep, that is, to 
deform at an elevated temperature, the grain bound- 
aries move in & direction more or less perpendicular 
to themselves, just as when grain growth occurs, 
This is migration of the boundaries, as distinct from 
the sliding movement, which also occurs during 
oreep, of one grain past another. Some recent 
measurements show that the amount of movement 
is a function of the applied streas. An explanation 


of this is forward here which involves an 
interaction between crystal slip and movement at 
boundaries. 


Aluminium specimens were allowed to at 
ee eee N 1/20 
ton and ¿4 ton/sq. in. at temperatures of 250°, 300°, 
850° and C., in all oases for approximately a 
hundred hours, and the average distance through 


which the grain boundaries ted 
was measured. The resulta are plotted 
against applied streas for tem- 


perature in the graph. At any of these 
temperatures the amount of migration 
depended very sensitively on the 
magnitude of the applied sires. The 
sensitivity was, in fact, large enough 
to be quite obvious from ample 
micro-examination. It seems fair to 
conolude that virtually all the migra- 
tion was caused by the applied stress, 
and that the amount due to surface- 
tension forces, which is another possible 
cause, was negligible. 

The following situation must de- 
velop at & boundary during deforma- 
tion. . Dislocations approaching the 
boundary will experience & force 
tending to halt them. The boundaries 
will experience the equivalent opposite 
force. At high enough temperatures the 
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boundaries are mobile and should move under the 
stimulus of the applied force, although at low tem- 
peratures when they are immobile, dislocations will be 
POPRA TOE ee ee cae ree oar bo ee 
the boundaries. The average 

ear aries be estimated. force 
on l am. length of dislocation due to an applied streas 
a is ob, whare b is the Burgers veator of the dislocation. 
If a section through the boundary shows n disloca- 
tions held up by 1 am. of it, the average preasure on 
the boundary is nob. As the applied stress o is in- 
creased, the number of dislocations will in all 
probability increase considerably, so that the average 
pressure on the will morease on two 
counts. This could explain the rather strong de- 
pendence shown ın the graph of the distance migrated 
on the applied streas. The remarks in this pars- 
ee ee of a 

dary, such as the dislocation model? or the 
island model’, The details of the model would be 
important, however, in oalculatng the rate of 

on. 

At this point there may seem to be & contradictory 
state of . The streas around an edge dislocation 
is not uniform. On the upper side of a positive edge 
dislocation the stress is compressive, on the lower 
side tensile; and it might at first sight seam that 
this contradicts the idea of a ‘pressure’ on the grain 
boundary. The explanation is that the non-uniform 
preasure and tension act on the individual atoms 
in the boundary, but the overall preasure acts on the 
arrangement of atoms whioh constitutes the boundary. 
This distination coincides with the fact that when the 
boundary moves a relatively long distanoe, individual 
atoms move anly a fraction of an interatomio spacing. 
The situation is analogous to that oocurring with a 
dislocation itself; when a stress is applied, for 
example, to @ positive edge dislocation, the atoms 
on the upper side and those on the lower aide move 
only a fraction of an mteratomic spacing m opporite 
directions ; but the arrangement of atoms constituting 
the dislocation may move & relatively large distance 
and be capable of overcoming obstacles, and may 
therefore be said to experience a foroe impelling it 
forward. 

The boundary should ahow some of the properties 
of dislocations. Thus, if particles of precipitate 
occur along it and reduce the mterfacial energy, it 
will tend to anchor to these particles. If it is stabilized 
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by segregation to it of solute atoma, ion will 

hindered if the rate of diffusion of the solute atoms 
is low, just as with an ‘atmosphere’ around & 
dislocation. 


D. MoLasan 
Metallurgy Division, f 
National Physical Laboratory, 
Teddington, Middlesex. 
ay 18. 
i Wren, G, and and Orumard, mard, Op Bes Res. Ma. 48 121 121 (1051). Chang, H. O., 


ae 7, GOR (1940). 
1 (1048). 


1 Shockley, W., and Read, W be ae 
*Moti, N. F., Proc. Phys. Soe 


Score Resistance of Bearing Metals 


Score resistance is the property of a that 
enables it to resist welding to its journal. Although 
it 18 & property of the greatest ical mmportance, 
knowledge of score resistance has for many years 
been largely empirical, and efforts to relate score 
resistance to other more readily definable properties 
bave met with only limited success. 

In ing the ormanoe of & large number of 
bearing me ve found that the good bearing 
metals are those which at their melting points have 
extremely limited solid solubilities in iron. Thus, 
lead, tin, indium, thelium and cadmium have 
excellent soore resistance and neglimble solubility in 
iron. Copper, gold, platinum and nickel, on the other 
hand, have poor soore resistance and large solubility 
in iron. Silver, zinco and aluminium are intermediate 
aa regards both score resistance and solubility in iron. 
The more dissimilar two metals are, the greater will 
be their score resistance when rubbed together. 
Specifically, the metals ahould be dissmmilar with 
regard to, first, crystal binding forces and, secondly, 
atomic sizes. The former factor is most 
described in terms of the periodic classification of 
elements, s8 was pointed out by Underwood!. Thus, 
the main journal metals (iron, nickel, chromium, 
manganese, vanadium sand molybdenum) are all 
transition metals with strongly metallic binding. 
Thee, as well ag metals (such as copper and gold) 
which immediately follow transition groups m the 
periodic classification, have poor score resistance 
when used aa bearing metals in conjunction with 
steel journals. The B-subgroup metals (such as lead, 
tin, indium, cadmium and thallium), which have less 
strongly metallic binding, have been found to have 


Silver is a metal which occurs immediately after a 
transition but which has unfavoureble atomic 
oying with iron (as defined by Hume- 


removed from & transition group but has a favourable 
atamic size and is an undesirable constituent of 
ing metals. 


The essentially non-metallic bi of inter- 
metallic compounds indicates that roaterials 
should have good score reaistance, of the 


score resistance of their constituente, and this has 
been borne out by our po Ten 

The above factors provide an explanation for the 
anti-score characteristics conferred upon metal sur- 
faces by films of ds such as oxides, chlorides, 
sulphides, selenides and the like. 
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A thore complete accouns of these and other aspects 
of socre resistance will be published elsewhere. 
Arnvip E. Rouaan 
CARL L. Goorzærr 
PauL A. Torra 
Mechanical Development Department, 
Research Laboratories Divimion, 
Generel Motors Corporation, 
Detroit, Michigan. 
Jan. 8. 
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Hydrolysis of Organic Nitrites 


Ix continuation of investigations into the ‘meob- 
anisms of reactions of organic esters, 4 study has | 
been made of the hydrolysis of some le organhig 
nitrites. It was known’? that the pecker 
hydrolysis of these esters is very rapid at roam terti- 
perature, while the rate of reaction in alkaline media 
is comparatively slow. 

And catalysts. The hydrolysis of n-propyl, tert.-buty] 
and benzhydryl nitrites has been studied at 0° C. 
In 72-5 per oent dioxan-water (by weight) as solvent 
im the presence of amall concentrations of mineral 
acids. Kinetios observed were of the first order with 
respect to the nitrite concentration, and with per- 
ahloric acid as the catalyst the first-order constants 
are directly proportional to the acid conoentration 
over the range 0:00J—0-007 M, wherein the reaction 
proceeds at & convenient speed. For a fired hydrogen 
ion concentration, and at constant ionie strength, a 
further marked catalysis was observed on addition 
of chloride and bromide ions, the imorease in rate 
being proportional to the halide concentration up 
eee 012 M. The resulte may be interpreted as 
ollows : 


RONO + H+ — (RONOH)}+ 


slow 
(RONOH)+ + H,O<——= ROH + (H,ONO)+ 


alow 
(RONOH)+ + X- ROH + NOX (X = Cl, Br). 
Omitting the concentration of water, since this is 
m large exoeas, the expression for the rate becomes : 
~~ d(RONO) 
dt 
Values of k, and k, are 


h Wa 
(se0."? gm. mol? L) | (gec.-* gm. 
nitrite 
camila | 
0 brii 


Alkaline catalysts. The hydrolysis of n-propyl and - 
tert.-butyl nitrites by sodium hydroxide in 60 per 
cent dioxan-water has been studied over the temper- 
ature range 25-55° O. Good second-order kinetica 
ware observed, and the rate constanta are found to 
be in accordance with the usual relationship : 


E 
"808 


= k (HH (RONO) + k (H+H (RONO) (X-). 






X = Br) 
mol 1.5 





logis ky = logy A — 


T 802 


The following values of log,, 4 and E were œl- 
culated, the units of A being sea. gm. mol.~ litres : 


B (x.cal,} 
17% 
4 


k, (85°) 


76x 10% 
13:2 x 107? 


fort “Baty 





The neutral solvolytic reaction under these conditions 
is very slow, the rete coefiicient for n-propyl nitrite, 
for example, being not greater than 1-5 x 10 seo.-! 
at 35° O. 

Position of bond fiseion. It is known? that the 
pyrolysis of alkyl nitrites occurs by the flasion of 
the nitrosyl oxygen bond, RO—|—NO. The ester 
exabange reaction between 1.-2-oatyl nitrite and 
seo.-btty] aloohol has been found‘ to produce optically 
pure I:-2-octyl alooho]. In the present work camplete 
‘retention of configuration has also been observed for 
the ‘esterifloation of 1.-2-octyl aloohol with nitrous 
- aad in water, and for the subsequent ee of 
the ester‘in dilute acid and in alkaline média. Thus 
it is evident that, for this ester, the nitrosyloxygen 
bond alone is broken. over the whole range from 
dilute acid-to dilute alkaline conditions. 

Experiments in which n-propyl and tert.-butyl 
nitrites were dissolved in their respective alcohols, 
sealed, and kept at 35° C. for many weeks, showed 
complete abeence of the formation of ether which 
would have resulted from any small percentage of 
alkyl-oxygen bond fission. 

The absence of carbonium ion formation in the 
acid-catatysed. hydrolysis of tert.-butyl] nitrite under 
kinetic conditions has been shown by the complete 
absence of any formation of olefin, and also by 

i ts in the presence of water enriched with 
H,"O. At the end of the reaction, the tert-butyl 
` alaohol isolated was found to be of normal isotopio 

composition. 

Within the range of structural and environmental 
conditions examined, it is bable that the rate- 
determining stage consists of the attack of a nuoleo- 
philic reagent on the nitrogen atom of the ester 
(alkaline hydrolysis) or of the protonated ester (acid 
hydrolysis) ; but we cannot exclude the possibility 
of other mechaniams under other conditions, per- 
ticularly one which is related to the mechanism now 
put forward, as Syl is related to Sy2 Further in- 
vestigations are in progress with other organio 
nitrites under various conditions. 

A fall aocount of this work will be published else- 
where. Aoknowl is made to Prof. E. D. 
sie aes and Prof. O. K. Ingold for advice and 

t, and to Dra. O. A. Bunton and D. R. 
Llewellyn for their collaboration in the experiments 
with isotopically enriched water. Muoh of this work 
was made possible by the provision of a mamtenance 


grant by the Ministry of tion. 
A. D. ALLES 
Sir William Ramsay and Ralph Forster 
Laboratories, 
University College, 
London, W.O0.1. 
April 80. 

t Hughes, Trans. Farad. Sos., 37, 003 (1041). Day and Ingold, Trens, 


eras, Soe, 37, 086 SID. 
* Piecher, Z. Phe. Chom. $i (1908), Gkrabel, Zahorka and Wis- 
ber ee ee bas O 
load, “Mau and Yr Ballee eas” 141 Rennon eub: 
1940). Kornblum and Oltveto, J. Amer. Seo., 71, 
Ro (1.049), 
4Kenyon and Young, J. Chem. Soe., 065 (10388). 
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Deoxyribonucleic Acid Content of the 
Germinal Vesicle of the Ovocyte In 
Fasclola hepatica 


Som deoxyribonuclecprotems possibly oon- 
stitute a substratum of the genome, the problem of 
the character of deoxyribonucleic acid im 
the cell nuoleus is of much present interest, and 
especially in the elementa of the germinal lineage. 
However, it is known that in the nucleus of the prim- 
ary ovocyte, after it swells to form a germinal vesicle, 
Feulgen’s reaction becomes ive, or in some 
species very slightly poartive. J.. Braahet! demon- 
strated by means of centrifugation that, even in the 
cases of negative’ Feulgen’s reactions, deoxyribo- 
nualeic acid is present in the germinal vesicle, but 
too dilute to give a visible re-coloration of the 
fuchsin: after centrifugation, a centrifugal cap of 
the acid was detected even in oases of negative 
reaction. The permanent character of the deoxyribo- 
nucleic acid was also qualitatively demonstrated in 
the germinal vesicle; but the quantitative aspect 
of the problem remains, so far as we know, still an 
open question. 

In Fasciola hepatica, the germinal vesicle contains 
& nucleolus surrounded by ‘nualeolar associated 
abromatin’ and a network of extremely thin Feulgen- 
positive fllaments. Their distmbution is homogeneous 
enough to permit quantitative valuations of the 
deoxyribonucleic acid content by means of the 
histophotometrical method of L. Lison’. The animals 
were fixed whole m Carnoy’s liquid. To ensure 4 
uniform Feulgen reaction throughout the whole 
experiment, only nuclei contained entirely in a seation 
of the same alide were compared. No attempt was 
made to calculate absolute amounts, and the reported 

have only relative values, 

The results are brought together in the accompany- 

ing histogram. The relative amounts of deoxyribo- 
ualen acid are plotted logarithmically on the 
abacisesm, and the relative frequencies of the classes 
comprised between two successive figures of the 
horizontal scale are plotted as ordinates. 

As controls, eighty young primary ovocytes with 
prophase nuclei, also twenty older ovocytes, at 
the moment of the reappearance of the chromosomes 
before the first maturation division, were measured. 
The mean deoxyribonucleic acid content corresponds 
to 485 arbitrary units in the first, and to 468 arbitrary 
units in the second, case. The mean deoxyribonualeio 
acid content for fifty-one measured vesicles 
(507 arbitrary units) is the same order of magnitude. 

Those measurements demonstrate that, at least in 
Fasciola hepatica, deoxyribonucleic acid not only 


| edger 


50? Germinal vesicles 
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persists, but also remains quantitatively constant in 
the germinal vesicle. 

This investigation was aided by a grant from the 
Belgian National Foundation for Scientific Research. 


J. GOVAERT 
Department of Human Anatomy, 
University of Ghent. 
March 27. 


1 Brashet, J., ‘“Tembryologie chimique’ (Desoer, Lidge, 1944). 
*Lison, L., dete Amat., 18, 383 (1960). 


Complex Reactions of Cytochrome c 


DvuBING of the time oourse of 
reduction of the cytochrome system of living wheat 
roota (cf. ref. 1), it was observed that the y-band at 
2 418 of o develope considerably slower than the corre- 
ing a-band at 4550 mp. The wheat roots are 
with a sigs ade oytochrome system, the 

which correspond to the 
eda oxidase), o and b. 
Before b, a franti. component, probably identical 
with succinic dehydrogenase, acts as the source of 
electrons. This component has a strong band at 
570-575 my. 

At normal seration the cytochromes maintain & 
high of oxidation, amounting to 64-84 per 
ca e the total quantities. With oeesation of oxygen 

the steady states are moved in direction of 
Ben i reduction, Because the root tissue holds 
serak cuantitice OF of cen hia Grane prodi 
gradually in a few mimutes, the time course thus 
enabling a fairly accurate recording of the smgie 
bands. It was now observed that the increase of 
the Soret bands and a-bands of a and 6 run approx- 
imately synchronously. Averages of six readings 
resulted in a half time (= from aerobio oxidation to 
50 per cent ining reduction) of 266 sec. for by 
(à 427 mp), and 272 seo. for ba (à 562 myu). Because 
the reduction of the cytochrome oxidase runs con- 
siderably faster than that of b (see ref. 2) no accurate 
values are hitherto available concerning this oyto- 
ohrome. But the time curves show no pronounced 
discrepancies between ay and agx. mead sien Gum 
however, the development of the reduced Soret band 
shows & great lag of time as compared with ihe 
a-band. An average of six series rendared the half- 
time values 250 seo. for the Soret band but only 
65 seo. for oa. 

The results point to the interference of a complex 
reaction: between cytochrame o and a substrate. 
Beceuse the spectrograms of a and b do not reveal a 
sprig Seco disturbance, it seems unlikely to gur- 

between the them- 
ieke. The idea of an intermediate oatalyst between 
o and b has now been presented by Slater*, and it 
may be tentatively assumed that such an inter- 
mediate factor serves as the substrate of oxidized 
cytochrome o, resulting in a complex tg, X factormg. 
This ig eee undergoes oxido-reduotion to Cred X 
. Dissociation of the complex is brought about 
either | by oxidation of Crea by cytochrome oxidase, 
or by reduotion of factorox by b. The 
scheme explains why so little of the complex is 
noticed at normally working aerobic respiration. At 
oytoahrome 





provi 
prosthetic groupe 


mhibited oxidase & comparatively large 
quantity of the complex will be immediately formed 
and, at moreasing anserobioais, slowly decomposed 
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by b and the dehydrogenase, synchronously with the 
vodustion of both o and the factor. Work is in pro- 
greas bearing on the calculation of the equilibrium 
constants. 

The strong depreasion of the Soret band of ayto- 
chrome o in the complex reaction is reminisoent of 
the te compounds of peroxidase‘. 

Attention is directed to the faot that the hamatin 
of oytochrome o is olosely related to that of per- 
oxidase. . 

H. LUNDEGÀRDH 


Institute of Plant Physiology, 


Uppsala 7 

May 28. 
hue er EH., Ark, Keni . Acad. Stockh , 
3, &, (1851); 5, 07 ae Haters, 171, 52 Ges 


' Nature, 171, 521 (1958). 
*Blater, B. O., Pteckem. J., 45, 14 (1049). 


‘ Theorell, H 250 (1041). Chanoa, B., Arek. = ‘ 
at H. Eneymolegia, 10, ( ). Biochem., 


Formation of Thromboplastin in Shed 
Mammalian Blood : 


A NUMBEE of substances are available to maintain 
the fluidity of blood outside the organiam. It is 
usually assumed that the addition of the anti- 
coagulants does not produce any change of the blood 
components involved in the clotting process. How- 
ever, if after the addition of adequate quantities of 
citrate to blood, the cellular elaments are removed 
and the calcium ion concentration is re-established 
in the separated plasma, then coagulation of the 

lasma will occur in & far shorter time than 
in blood which is allowed to olot without interference. 
It appears that some activation oocurs during the 
isolation procedure. 

In order to obtain information on this activation 
process, it was thought desirable to carry out experi- 
ments with whole blood, and thus obviate influences 
due to in the cellular composition, and to 
handling. Venous blood was collected from humans, 
first with glass and then with silicone-coated syringes. 
(‘Silicone Dri Film 9987’, General Electric, was used.) 
Measured volumes of blood were distributed into both 

and silicone-coated coagulation tubes, main- 
tained at 37°C. The arrangement was as follows: 
(a) Whole blood coagulation time was determined 
ın 1 -5-ml, aliquots. (b) In a further series, the tubes con- 
tained 0-55 ml. of 0:15 M sodium chloride solution to 
which 1 ml. blood was added. (0) In a third series, 1 ml. 
blood was added to 0-55 ml. of a solution containing 
0-087 M trisodium citrate, 0-06 Af sodium chloride 
and 0-046 M calcium chloride. (d) 1 ml. blood 7 
added to 0-4 mi. of a solution containing 0-051 
trisodium citrate, and 0:082 M sodium chloride. 
This series was incubated for varying times before 
0-15 ml. of 0-16 M calcium chloride was added. The 
setting up of the four series required approximately 
one minute. The ts were carried out with 
blood specimens taken from eleven normal human 
donors, and from six hemophiliace. 

A summery of the results of the experiments is 
given in the accompanying graph. 

From these resulis it is ap t that normal 
human blood incubated with jum citrate in glass 
tubes (curve Normal Gl) for periods up to 15 mm, 
clots on recalcification in an average time of 2-5 min. 
( ing from 1-5 to 3-5 mim.), which compared with 
the starting value of 7 min. (varying from á to 10 


804 





Incubation time in winutes. 


Comguintion Suis af wholo blood after ncobeion: with sodium 
trate in wettable or water-ropellent tubes 


min.) represents a considerable acceleration. On the 
other hand, treatment of normal blood in contact 
with 8 siliconized tube (curve Normal Si) showed an 
initial drop of the coagulation time}, but little 
further change occurred during the incubation period. 
Blood from hsamophiliaca behaved leas uniformly 
than normal blood. According to the type of de- 
. ficiency, incubation in glass resulted in either shorten- 
ing or no change in clotting tune, while when in 
contact with a siliconized surface in no case was & 
difference between start and end values observed. 
The significance of these observations will be disg- 
cussed more fully elsewhere. 

Since several workers connect the 
with the supply and activation of clotting com- 
ponenta, thrombocyte counte! were carried out 
simultaneously with coagulation experiments. 

Statistical evaluation of the counts indicated that 
moubation of crtrated blood at 37° C. for 15 min. did 
not produce a significant change in the number of 
(t = 0-75, d.f. = 88; for P = 0-01, 
$ == 2°58). mg other means of maintami 
fluidity of the shed blood, it appears that apphoatian of 
cation exchange reams to remove calcium ions does 
not prevent scceleration of coagulation because of 
the surface properties of the resins. ee 
heparin to blood in contact with ‘Pyrex’ 
also found to be of limited value, deapite (he Tash 
that adequate amounts of in were added. 
Addition of sahnine sulphate to abolish the heparin 
effect resulted in shortening of the coagulation trme 
of whole blood. Finally, addition of ethylene 
diamino-tetra-acetate to whole blood in ‘Pyrex’ glaas 
to give a concentration of 0-2-0-5 per cent resulted 
in @ marked delay of the coagulation time following 
the addition of excess calcium ions. This apparently 
strong antithrombin effect of diamine-tetre-acetate* 
masks other reactions. If it is desired to obtam 
unmodified blood with regard to the clotting factors, 
It Is neceasary to collect blood in containers with 
surface ies gimilar to that of the silicones. 
The addition of citrate or oxalate is permissible. 

The resulta reported are consistent with the 
assumption that normal blood plasma contains a 
soluble precursor of the thromboplastin complex**/, 
which in contact with glaæ at calcium ion concentra- 
tion as low as 10 M becomes activated. This seams 
to be the first step in the chain. of the clotting process. 
No breakdown of platelets occurs during that phase. 


NATURE 


August 15, 1953 von 172 


It is very likely that the glas surface acts as a kinase 
activating precursor prothromboplastin to 
thromboplastin. 

P. FANTL 


R. A. HAYES 


Clinical Research Unit, 
Thomas Baker, Alice Baker and Eleanor Shaw 


1 Ton L. BL, and Carroll, R. T, Proc. Soe. Erp. Biol. N.Y. 
a ast aes, he 


t Oattle, A. G., and B A. i., “Reoent Adwances in Clinical 
Pathology’, 406 { t, London, 1951). 
Jyekerboff, Marx and Ludwig, ¥. pes. Rep. Aod., 110, 412 (10-42). 
5 =) , ay aoe 11 36 1952), 
t Rosenfeld, G., and Jansaky, B., Science, 116, ( ) 
* Wilstone, J. H., J. Gen. Phynoil., 8%, 67 (10851). 


bare , and Oonley, O. I, Jahns Hopkins Hoep. Bull., 89, 


Quik, A. J., ond Hpstem, BE, J. App. Physvol., 4 810 (1952). 


Anti-Diuretic Substances of 


the Blood 
oe E injection of either human 
or (0-5-1 ml. per 100 gm. of body- 


wean) Tbite urinary excretion of hyperhydrated 
rate. This effect disappears when either serum 
or plasma is dialysed against running water for 
12-24 hr. Incubation e 87° O. during a period 
lo than eight hours destroys practically all the 
anti-druretia potency of serum provided that bacterial 
contamination is avoided!, 

The blood serum of pregnant women shows a 
progressive anti-diuretase enzymatic activity, that 
is, the power to destroy the pressor and anti-diuretio 
affect of rein when. the latter is added. During 
the ninth month of pregnancy, 0-1 ml. of serum 
destroys from 300-850 mU. of vasopressin in & period 
of 40-50 mm. This is rather surprising since it has 
been caloulated that the hypophysis liberates an 
amount of anti-druretio hormone equivalent to 
1-5 mU. per hr.*. . The serum obtained from a 
pregnant woman and injected into the rat (Burn’s 
test?) has, however, greater anti-diuretio potency 
than serum from & non-pregnant woman (Fig. 1). 
Dialysis performed in a oellulose tube decreases 
similarly the anti-diuretia potency of serum from 
pregnant and non-pregnant women. Incubation at 
37° C. of serum obtained durmg oy inactivates 
ita anti-diuretic substances; but the inactivation 
follows a time course which is similar for pregnant 
and non-pregnant women, in spite of the fact that 
the former has greater anti-diuretase activity (Fig. 1). 

It seems evident that the presence of vasopressin 
would not explain by itself the anti-diuretio affect 
of serum. Apparently enteramine* may be di 
because neither dibenamine nor dihydrocornine 
neutralizes the anti-diuretia action of serum when 
injected in rats (Burn’s teat). 

In five patients suffering from diabetes insipidus, 
it has been possible to demonstrate that the anti- 
diuretia potency of their serum is no different fram 
serum of normal individuals‘. In this osse Burn’s 
test was also used. 

Careful analysis of those resulta indicates that the 
anti-diuretic effect of serum, evaluated by the Burn’s 
test, may be osused by the action of two substances 
present in the serum: (A) free anti-diuretio hormone, 
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: the peroentage of 
of 8 rats (Burn’s test). The fi 


A, 0:5 mL of serum obtained 
pregnancy, kept a4 


probably vasopressin; and (B) a substance similar 
to the latter which may be loosely linked to a protein 
and which would have no physiological effect unless 
liberated from this protein. Substance A would be 
be euuily deatrayed 6 in the blood and would 


anti-diuretase enzyme ; there- 
ae ite action Sas a ligt rapidly from the 
serum of pregnant women. oe B would be 
poeta Gani onera aglgity while linked tore 
rotein ; after prolonged diahysis of serum it would 
be liberated and thus eliminated. Serum probably 
contains a larger proportion of substance B than 
substance A 


When the Burn’s test is carried out, the rat shows 
the effect of substanoes A and B. The latter is in- 
aotive in the donor’s blood while lmked to the pro- 
tein; it is liberated and then activated as goon as 
it is injected into the peritoneum of the reaipient 
rat. Because substance A is present in very amall 
quantities, and furthermore is rapidly vulnerable to 





0: fraction is linked to proteins. 2: Dol a ni 
Heated only after deep hyuratyen of protatns (pepi fe 
pH. 2 -6-8-5) after doep hrtoive of probaina (pet at ve 
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enzymatic action, the mtensity of the anti-diuretio 
effect is mainly due to substance B. 

When serum has been dialysed, it loses ita anti- 
diuretico effects and it has neither A nor B factors ; 
nevertheless, by adequate treatment with pepsin 
(pH 2-5-8-6) it liberates a peptide whioh has similar 

in’, This forms another 

ba eae RET, like fraction B, is linked. 
rage ey but in order to liberate it, great dis- 
integration of the protein molecule is necessary. The 
anti-diuretio effects of fraction O, which resembles 
vasopressin, are not inhibited either by dibenamine 


or rine. The beable distribution of 
these ions is anor in Fig. 2. 


We wish to thank the Rockefeller Foundation and 
the Fundacion Gildemeister for research grants which 
made this work possible. 


H. Croxarro 
L. Banwari 
Laboratorio de Fisiologia de Universidad. Catolica, 
Santiago de Chile. 
April 8. 
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Enzymatic Hydrolysis of Xylan 
A PREVIOUS investigation? has shown that ensymes 
From Chostormum globosum are able to hydrolyse 
wheat straw xylan to xylose with the formation of a 
series of intermediates, designated a,b,o,...g, whioh 
appear on paper-chromatograms with regularly de- 
creasing Hy-values, and whioh are believed to be 


oligosaccharides with regularly increasing xylose 
unita: xylobiose*, xylotriose, xylotetracee . 


By or storing the ions, it 
was possible to arrest the hedeoleis at xylobioge 
that two enzymes are present, (A) 


stage, 
hydrolyaing the xylomide ahain to xylobiose and 


(Bì) hydrolysing xylobiose to xylose. 
The investigation has been continued with 6 


were grown on media containmg 0-5 per 
cent xylan in & colloidal solution as source of carbon. 
Culture filtrate and aoestone-dried oell material were 
used as enzyme sources. 

Intermediates. Determimations of constituent sugars 
in intermediates were carried out by paper-chromato- 
graphy (three different solventa, development for 
40 hr.) after acid hydrolysis of the intermediates 
extracted from paper aheeta*. From the aocom- 
geo an cr cer ar 

yielded xylose only. In intermediate a the 
ratio ot 
was found to be approximately 2, indicati 
disaccharide xylobiose’. The same ratio for 
(ound a liae toss han une onra valas o>. G 
trisaccharide (probably because of the small amounts 
subjected to acid hydrolysis and sugar determina- 
tions); but enzymatio hydrolysis (see below) of b 
yielded xylose and xylobiose in equal concentrations, 
and it is concluded that b is xylotriose’. 


a 
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t Brackets indicate that the sugar js found only in traces. 


Three faint spots indicating other intermediates 
were situated between xylobiose and xylotriose ; the 
ty values and constituent sugars found after ex- 
traction and acid hydrolysis are given in the table. 
"These intermediates may originate from the poly- 
‘uronide , of the xylan. During the enzymatic 
hydrolyms of a oolloidal solution of xylan, an enzyme- 


resistant itate a which, after isolation 
and acid i e the following sugar units : 
xylose, arabinose, 


Aarne glucose, galactose, 
uronic acid, and a trace of rhamnose. This precipitate 
may represent the polyuronide part of the xylan. 
Tin the oulvure Herat ater growth Ol We oman lane 
on media containing 0-5 per cent colloidal xylan and 
. In the acid hydrolysate from wheat straw (see below), 
one or several compounds were found of which the 
barium ealt is soluble in water but insoluble in 
ethanol and ether, and whioh after acid hydrolysis 
yielded the same sugara as the ‘polyuronide pre- 
cipitate’, Judging from the imtensity of the spots 
on the chromatograms, the sugars were present in 
& the same concentrations, exoept that 

barroom salt of the acid hydrolysate contained 
very little arabinose. 

Mild acid hydrolysis of powdered ether- and ethanol- 
extracted wheat straw yielded almost the same sugars 
and intermediates as found after enzymatic hydrolysis 
of xylan (see table). Arabinose seamed to be the first 
product to appear; glucose was found only in very 
small amounts, but galactose in somewhat larger 
quantities. 

Culture filtrate of the Streptonwyces sp., added to 

and extracted wheat straw, was able to 
split off from the wheat straw the folowing sugars : 
xylose, arabinose, glucose, xylobiose, xylotriose and 
other intermediates. 

Ensymatio Aydrolysts of wylobtose and mylotriose. 
Culture filtrates or powdered acetonedried cell 
material were added to the sugars prepared by ex-- 
inlet eho Aes i oo ed In some oases the reaction 

etermined quantitatively. 

Culture filtrates of CAatomium gioboswm, Strepto- 
myces and Mioromonospora were able to split xylo- 
triose to equal amounts of xylose and xylobiose, 
but unable to split xylobicee to xylose, whereas the 
cell materials effected the hydrolysis of xylobiose 
to xylose. These results indicate that at least two 

are active in the hydrol of xylan-—an 
exoenzyme (A) sable to act on xyloside chains with 
three or more xylose unita, and an endoenszyme a 
which is able to split xylobiose. Consequently, the 
speciflaity appears to depend on related 
to moleoule-size or chain-l of the substrate. 

Culture filtrates and cell material of the Cellvibrio sp. 
were both sable to split xylotriose and xylobiose to 
xylose ; but it is not yet known if only ane enzyme 
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is present in this organiam, or if both enzymes are 
exoreted into the medium. 
A more detailed account will appear later. 


HENNING FRANSEN 
State Laboratory of Plant Culture, 


1Bermeen, H., Physiol. Piastarum, §, 183 (1062). 

"Whistler, E. L., J. Amer. Chem. See., 78, 1880 (1961). 
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1 Bomogyi, M., J. Biol. Chen., 180, 61 (1045). 


Carcinogens and Oxidized Fatty Acids 
In the Skin 


Rusch and Kline’ showed that oaramogenic 
hydrocarbons inhibit the autoxidation of unsaturated 
fatty acids. Thiobarbituric acid is a reagent for the 
estimation of fatty acid peroxides** and has’ been 
used for confirming the inhibition of the autoxidation 
of fatty acids, in particular linolenic acid, by these 
compounds. Pieces of excised skin placed in thio- 
barbituric acid give the characteristic red colour pro- 
duged by the reaction of this acid with oxidized fatty 
acids’. Various carcinogens were painted on the skin 
of white mioe to determine their effect an the per- 
oxide ooncentration tm vwo. Previous ts 
have shown that the carcinogens inhibited the per- 
oxide formation in homogenates of brain and skin. 
The compounds themselves do not interfere with the 
thiobarbituria acid reaction. 

The hair was c fori Bothy danke. wn cas 
waa taken not to injure the epidermis. To one flank, 
one of the following compounds was applied: 38,4 
benspyrene, 20-methy! cholanthrens, and 
in a concentration of 0-3 per oent in bensene, 2- 
aminofiuorene and 2-nitroflucrene in a concentration 
of 2 per cent in acetone. To the other flank, the 
solvent alone was applied. The mice were killed at 
in aroas of skin excised, and placed in 
0:75 per cent thiobarbituric acid at room temperature. 
The development of colour was estimated qualita- 
tively at intervals for ẹ period of 8—4 hr. 

If the mice were killed immediately after the 

pe pelos there was a alight decrease in intensity 

lour over that of the control aide. This became 
more striking when the mioe were killed 24 hr. after 
application. The difference was lees after 48 hr. and 
waa negligible after 72 hr. The effect was seen o 
on the epidermal side; that is, the oolour whi 
devel in the subcutaneous fat was not affected by 
any of the oompounds. The ow oolour of the 
fluorenes interfered only alightly with the qualitative 
estimation of the thiobarbituric acid oolour. Several 
daily applications of the compounds before Killing 
the animals did not increase the differences in the 
24-hr. values. 

Five carcinogens were found to inhibit colour 
development to approximately the -same extent. 
(Stilbosstrol, used as a control, had no effect.) Since 
they differ markedly in their carcinogenic activity‘, 
the inhibition they produce in fatty acid oxidation 
may be a necessary, but certainly is not a sufficient, 
condition for tumour production. It may be pointed 
out that oxidized fatty acids are more effective 
inhibitors of certain enzymes’ and of bacterial .. 
growth! than the corresponding unoxidized acids. 
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Thus the carcinogens, by inhibiting peroxide forma- 
tion, may produce conditions favourable for growth. 
Many L. O. BERNENIM 


of Bioohemistry, 
Physiology and Pharmacology, and Zoology,- 
Duke University Sohool of Medicine, 
` Durham, North Carolina. 
Feb. 18. 


' Bush, H. P., and Kime, H. J., Cancer Res., 1, 465 (1041). 
' Derahetm, F, Bernheim, M. Ts O., and Wilbur, E. M., J. Biol. Chom... 


wa ea aa , and Shapiro, O. W., Arek. Bioshem., 
‘U8. Poe a 149 (1051). 


eT uli tei Fi Gi. Kenaston, 0. B., Arek. Bloshem, 


* Stillwell, E. F. (unpublished resulta). 


Precipitins to Grass Pollen Proteins 


Toa akin-reactive substances of grass pollen 
extracts used in alinical allergy have recently been 
shown to be proteins of average molecular weight 
14,0001. Only two mstanoes of e precipitating anti- 
serum to grass pollen extracts are known’, 

In the present investigation, the isolated protein 
components themselves were employed m experi- 
ments with rebbits and guinea pigs, aluminium 
Phosphate‘ and tubercle bacilli* being used as 
adjuvants. Precipitin formation occurred in six out 
of seven rabbits and in all five of the guinea pigs 
injected. 

Phlown pratense (timothy grass) and Dactylis 
giomerata (oocksfoot or orahard grass) pollen proteins 
werp used as the immunizing antigens in doses varying 
from 50 to 400 mgm. per animal over periods fram five 
weeks to several months. Injections were given 
subcutaneously or intramuscularly. At an antiserum 
dilution-level of 1/4, optimum flocculation pointa 
were within the antigen-range of 0-01-0:004 
pollen protem/100 ml., ranges of 0-1-0- 200001 gn [100 
ml, being tested. ese are maximum figures, 


none of the antigens used oan be regarded as’ pure. 


cross-reacting ; but the amount of precipitate formed 
appeared to depend upon: the ‘degree of botanical 
relationship between the grasses. 

Timothy pollen proteins have been fractionated 
into active albumims and globulins’. The globulins 
onty were found to precipitate readily with the anti- 
sera to the unfractionated complexes. Aoocordingty, 
the supernatants from these antigen-antibody oom- 
plexes were active throughout the testing range when 
used for skin (prick) tests on allergio subjects. At 
the optimum flocoulation point, the activity in the 
supernatant was most probably due to uncombined 
pollen—albumin. The anti y oomplexes 
were washed vigorously with cold sterile saline. Even 
after repeating the process six times, positive skin 
reactions were obtained with the flocoules dissolved 
in the minimum of 0:1 N sodium hydroride. 

It seems thus, that in timothy at any rete, pre- 
cipitm formation is due to at least one of the skin- 
reactive proteins. 

Work is in progress to put the preoipitin reactions 
* ona quantitative basis, with the view of standardizing 
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pollen extracts for chnical purposes in the treatment 
of asthma and hay fever. 
Rosa AUGUSTIN® 
mg Institute of Microbiology, 
St. Mary’s ital Medical School, 
London, W.2.. April l. < 


* In receipt of a full-time grant from the Asthma Hesearoh Council. 
1 Augustin, E. Proe. Bieshem. Soe. (in the press; Maroh 106Ja). 
a Augustin Friedmann, R~, Quart. Hee. Alergy and Apptied Imeminol., 


“Holt, L. B., Lanes, 1, 28% (1947). 
ii + and MaDermott, K, Pros. See. Bap. Biel, Med., 49, 545 


* Augustin, E., Pros. Ploshem. See. (in the press; Maroh 19633). 


A Source of Amniotic Fluid in the Lamb : 
the Naso-Pharyngeal and Buccal Cavities 


INVESTIGATIONS in recent years have shown that 
there is an exchange of water between amniotic 
fluid and the blood streams of the mother and fœtus. 
This has been observed in the guinee pig? and human’. 
In the latter, a volume of water equal to about one- 
third the total volume of amniotic fluid is 
every hour from the -eighth week to term’. 
At present, there is neither a set of observations nor 
a hypothesis to account for such a rapid and 
voluminous turnover of water, and no one has shown 
by what route or routes this fluid is derived. 

During January to March 1958, extended observa- 
tions in this laboratory were made on the reflex 
control of the circulation of the fæœtal lamb. A total 
of twenty-eight fostuses ing in age from 110 days 
to term (149 days) were Most foatuses survived 
from one to four hours. During an experiment, the 
fostuses were delivered from ewes under ‘Dial- 
urethane’ anesthesia by Cesarean section, Breathing 
of the lamb was prevented, with the placental 
circulation maintained, by applying a rubber nose-bag 
(condom) over the head of the fotus before it could 
breathe. This technique is like that used by Barcroft 
and Barron (see ref. 4), by Barclay, Franklin and 
Prichard’ and others. ore the nose-bag was 
applied, a small amount of amniotio fluid was placed 
in it. 

In these ts, we have .been repeatedly 
Impreesed with the large volume of fluid accumulating 
in the noge-bag during the period of experimentation. 
The fluid is clear as water; but it contains a consider- 
able amount of viscous material, quite clearly mucous 
in character. In the last two experimenta, the volume 
of this accumulation was measured. The lambs were 
twins, weighing 2:3 kgm., estimated by weight to be 
about 120 days gestation age. In one experiment, 
87 o.o. of fluid was added to an initial volume of 
80 o.c. In the second, a volume of 29-5 o.c. was 
added. 

The conditions of the first experiment were essen- 
tialfy as follows: the fœtus was subjected to bilateral 
stellate ganglionectomy, with section of the third and 


fourth thoracic sympathetic post-ganglionic fibres, 


l hr. the foetus 
was moribund, with a blood preasure of 45/21 mm. 
of mercury. Despite this, the volume of fluid col- 
lected was 87 a.c. 

The second fostus survived a total of 46 min. after 
application of the nose-bag. During this time the left 


amnia] vaina ware oarriod ouie eiis 
nose- a considerable quahtity of clear, stringy 
Auld Gane Bote fs aoe ad of the fœtus ; 
“but it became mixed with blood on the table top, so 
it could not be recovered. Even so, the volume of 
fuid collected was 29-5 0.0. 

At , Dr. G. W. Bartelmesz examined the 
viscers of the fostuses. He found no abnormal amount 
of fluid in the stomach or intestines. 

During these experiments, the conditions of which 


and mouth. It was 
rich in muoim, Ie shia diet hal paed noray ato 
the amniotic sac, as it would have done had the 
fostus been sn wero, significant quantities 
salt and protein would have been added to that fluid. 
It is possible that some fluid may have been swallowed, 
in the absence of ligation of the œsophagus, or have 
passed into the lungs, although this 1s unlikely sinoe 
at no time were there respiratory movements. It 
seems clear, in any event, that secretions of the 
naso-pharynx and buccal cavities are a source of 
amniotic fluid in-the lamb during the latter part 


of gestation. 
8. R. M. REYNOLDS 
Department of Embryology, 
Carnegie Institution of Washington, 
Baltimore, Md. 
March 3. 
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- Specific Suppression b Glycine of the 
Phenotypic Expression Partially Reverted 
Glycineless E. coli Mutants 


Ten enhancement of the phenotypic expression of 
delayed mutations has been reported by Witkin’. 
The of the present oommmuniocetion is to 
desoribe the suppression by glycine of the phenotypio 
expression of a mutant with a partial requirement for 
gtycine. Such strains arise by partial reversion of 
an H. colt mutant which ia entirely dependent upon 
glyome or serine*“, It can be shown on solid media 
(where selection phenomena are limited gsinoe the 
cells are spatially fixed) that the growth of a partially 
reverted strain, 48 well as mutations to increasingly 
independent types, is in minimal medium 
if the strain was previ grown in the presence of 


glycine. 
This was shown in the following way: a minimal 
agar plate was with & ion of the 
y reverted strain, the plate dried, and a drop 
of a glycine solution placed in & hole made in the 
centre of the plate. After a day’s incubation, 4 
circular area of growth appears around the region of 
the glycine diffusion. nf ag second day, however, 
the oells on the glyome- medium have grown to 
ra xpi a agi A a Died 
then depleted the plate of glycine. At, of t 
a day, & oircle of inhibition of growth begins 
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aal 
ious glyaine utilisation. ‘Tis clear, 
the plate becomes increasingly: obvious 
ee ok plea a 
of the plate. By this time mutant colonies of more 
independent cell types appear over the outer portions 
of the plate to the extent that after about two days 
the new (primary) colonies almost oover the initial 
layer of growth—leaving the bare central area of 
inhibition, since mutations do not ooour among the 
ocells which had used glycine. An example of such a 
plate after four days incubation is shown herewith. 
Only secondary colonies are visible in this photograph. 

Cells from various regions of the plate retain their 
respective characteristios when transferred to fresh 
minimal medium. After prolonged growth (at a very 
low rate) in minimal it is pomible for the 
suppressed cells to recover their potential abilities to 
grow at their former rete, and to mutate to increas- 


ingly independent types. The time needed for 
‘recovery’ . depends upon the extent of previous 
growth in the presenoe of gtyaine. The utilization of 
glycine only temporarily affects the heritable abilities 
of the cells to grow and mutate when transferred to 
a minimal medium; during glycine utilization and 
during the subsequent alow growth in minimal 
medium, the oella retain their potential character- 
istios as partially reverted bacteria. Thus the pheno- 
typia ion of & mutant which has scquired a 
new ability, gtyaine synthesis, is reased by the 
presence of gtycine prior to the of the mutant 
on & deficient medimm selecting for this phenotype. 
In other words, glycine utilization has depressed 
specific biosynthetic abilities of the cell. This effect 
may be analogous to the depreasion of the ability of 
E. cots cells to synthesize methionine after growth in 
Its presence’. 

Such a situation offers a mechaniam, other than 
negative selection with respect to growth-rates, for 
the suppreasion of independent mutants in popula- 
tions of dependent oells. As such, it is a phenomenon’ 
which should be oonsidered in studies of reversion 

. To determine the rate at which oell types 
arise by reversion of a completely dependent parent, 
it is, of course, necessary to grow the ent oells 
in the presence of the growth-factor require. 
When the cells are then plated to a deficient medium 
in order to detect i cell types, it is possible 
that partially cells could not express them- 
selves, due to their previous growth in the presence 


mnie paige 
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of the growth-factor for which they ige & partial 


t. It bas been shown’ iously, in the 
cage of the completely dependent glycineless mutant, 
that the reversion deareases 


apparently 

with moreasing amounts of growth prior to plating 
on minimal agar. This was not due to an accentuation 
of a lower growth-rate of the reverted as compared 
with the dependent type. It occurred betause exten- 
sive growth in the presence of glycine has a depressing 
effect on the abilrties of the reverted ocells later-to 
expreas themselves phenotypically when plated to 

The phenomenon described may have implications 
in regard to problems of differentiation and abnormal 
growth, since it reveals a mechanism by which 


newly formed, faster-growing oelle can be specifically - 


resed by an excess of the metabolite required 


supp 
by the parental cell type. A discussion of the possible i 


basis for this inhibition phenamenon is being given 


elsewhere‘. 

a: Barsana E. Waiger* 
Carlsberg Laboratory, 
*Yellow.of the Jane Coffin Childs Memorial Fund for Medial 

Paara. Presents addrem : National Institutes of Health, Bethesda 


1 Witkin, Evelyn M., Gometion, BE, 141 (1980). 
* Wright, Barbara H., Yatere, 108, 1087 (1961). 
“Wright, Barbara H., C.R. Lab. Carlsberg, Sér. Phys., 86, 178 (1083). 
i : 8 a FR prk work 
í W . D., un quoted by 
Marjory Memorta] Lecture, 


. D. Woods, Fins 

London (1983). 

Ce ibe S Na and Monod, J., O.R. Acad. Sol.tPerts, 836. 
Mucus-producing Goblet Cells of the 
Small Intestine 
Ir is generally assumed that the intestinal 
epithelium is formed in the orypte of Lieberktihn. 
From this region of numerous mitoses the cells are 

to move up towards the summit of the 
villi! from which they are shed. The average time 
required for the cells to pass through this phase has 
been calculated to be 1-57 days in the duodenum and 
1-85 days in the ileum of the white rat*. How, when 
and where the goblet cella evacuate their mucus is 
not i known. 

In order to answer this question I have endeavoured 
to make an evaluation of the intact cells. In ordmary 
histological sections it is impossible to account for 
all the mucous oells. & method based 
on the preparation of mtact and orypts 
microdissection, staining the mucus of the goblet cells, 

transperent 


and in @ suitably medium, it 
is possible, however, to study the _ of intact 
cells with mucus and to determine their ution 


in orypta and villi’. 

The experimental animals were cata, and the find- 
ee ee S S the 
goblet cells are most numerous neer the bottom of 
the orypta; the number rapidly decreases towards 
their middle and remains nearly constant until the 
villus proper is reached. Here the density of goblet 
salle ir aracticili; contant opon che bapal Hale tals 
a rapid decrease is evident towards the summit (see 
photomicrograph). 

The cells contain small eamounta of mucus near 
the bottom of the crypts. Then the mucus content 
rapidly increases and remains all over the villus, 
except at the top, where the goblet cells are practically 
empty. 
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Intact vilus from the small intestins of a oat. Btaining: perlodts 
acid, Bchuf’s method 


These observations seam to indicate that the 
goblet ocells are formed at the bottom of the crypts, 


where the of mucus is scanty and the number 
of ocells is Towards the middle of the orypta 
the goblet mature, and at the same time their 


number is considerably reduced. The decreasing 
density of the goblet cells in this region may be due 
to the mitotic activity of the intervenmg oells which 
push the goblet cells apart. In the oat, therefore, two 
tive xones exist overlapping each other only 
(1) deep in the crypts, there is a zone where 
ee ee 
generation of columnar cells. From 
goblet cells move as com 
layer towards the summit of the villus, where they 
perish. 


2 Bimorero, G., Amat. ins., $, 731 (1888). 
*Leblond, O. P., and Steverms, O. H., Amat, Ree., 100, 357 (1918). 
*\loe, H., Awin Took., 87, 141 (1952). 


Development of intranuclear inclusions in 
Virus- diseased Cells of Lepidopterous Larvæ 


For some time now, Dr. K. M. Smith and I have 
been studying, in sections for the electron and light 
microscopes, the role of intranuclear neta which form 
in insect cells infected with nuclear polyhedral 
viruses, and we are &ccum ing more and more 
data indicating that the po and previrus 
materials may originate in these neta. One of the 
biggest difficulties has been the lack of adequate 
cytological techniques for critically recognizing and 
differentiating the various intranuclear particles, and 
their relations to each other. Recently, Maria et al." 
published a new cytochemicel method for the study 
of proteins uamg bromophenol! blue as the dye, and 
this method, ther with appropriate pretreatments 
of Carnoy- sections, has now been used along 


- 


ee 
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with other methods to study the arauka cytology 
of infected cells. 

Aqueous or alooholio solutions of bromophenol 
blue, with or without chloride, did not 
stain. nuclear polyhedra, in spite of the fact that they 
are among the most protemaceous of all cell partiales 
known, and though their protein is not bound to 
nucleic acids. This resistance to staming is paralleled 
by their failure to take acidic stains, for example, 
with Giemsa ing. After ten minutes of pre- 
treatment in normal hydrochloric acid at 60° O., how- 
ever, the polyhedra were stained intensely with 
bromophenol blue (with or without mercuric chloride), 
and perhaps more intensely than even the cross- 
striations of the striated muscle fibres. After the 
same pretreatment the polyhedra also stained, pink, 
with dilute Giemsa solution. 

The mtranuclear changes of virus-infected cells of 
the larve of several species of Lepidoptera have 
now been examined, and minor differences have been 
found between the species. Here only an outline 
of the main features of the sequence of intranuclear 
changes need be given. The nucleus of an infected 
cell enlarges enormously, and most of the chromatin 
material clumps together to farm an off-central oval 
chromatic mass. This maas, lke the chromatin 
material from which it is derived, stains moderately 
with bromophenol blue both with and without hydro- 
chloric acid pretreatment. It is also strongly Feulgen- 
positive, as are many granules which develop in it. 
The chromatic mass later transforms into a network 
the non-refractile pores of which fail to stam, as also 
does the non-refractile nuclear sap. At about this time 
the nuclear mas or net reaches ita maximum staming 
capacity with bromophenol blue, and after hydro- 
chloric acid treatment may become as intensely 
stained as polyhedra. The increase of staining is 
evidenced not only im hydrochloric acid treated 
material but also in untreated material, though here 
the increase of coloration is not so marked. This 
tense staining capamty is not always afterwards 
maintained by the strands of the net. 

At about the time of the transformation of the 
chromatin maæ to a network, a great number of pro- 

lyhedra appear for the first time m the nucleus. 
Thay first appear outside the chromatic mass or net- 
work and not im the pores of the latter, though on 
occasion polyhedra may also develop within larger 
pores of the network and continue to 
develop there. The smallest of the propolyhedra 
observed are about 0°-2-0:'3u in diameter, and are 
found around the network and at the periphery of 
the nucleus. Like the mature polyhedra, they stain 
intensely with bromophenol blue after hydrochloric 
acid pretreatment. They grow into mature polyhedra, 
"FF u or more in diameter, by which time they pack the 
nucleus. It may be mentioned here that the earliest 
propolyhedra are smaller in diameter than the length 
of the -mature virus rods found in the larger poly- 
hedra. Only very rarely, and then most often in 
the very largest nuclei, were amall hedra seen. 
in nuclei together with enlarged poly 0-7 or 
more in diameter. In nuclei with enlarged polyhedra, 
the latter were all much the same size, for example, 
either all about 0-74 or lp, ete. The evi 
showed that in these species polyhedron formation 
is a relatively abrupt proceas, in which practi 
the entire complement of polyhedra is first f 
with each polyhedron afterwards growing in sire 
in step with ita neighbours. It is not precluded, how- 
ever, that in other species or conditions the smallest 
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propolyhedra formed may be somewhat larger than 
0-2 u in diameter, ‘that propolyhedral formation may 
be a more continuous process, or that the ly- 
hedra arise in even more intimate connexion the 
chromatic masses or nets than in the materal 
described here. 

As the polyhedra grow and begin to pack the 
nucleus, the nuclear net undergoes further changes. 
It may to embrace & much greater volume 
of the nucleus and secondarily enclose many poly- 
hedra in its enlarged pores. At this stage pieces may 
become detached from the main body of the net, and 
& visible diffusion of Feulgen~positive material away 
from its remaining strands may occur, as ites staining 
capacity for bromophenol blue also decreases. 
Alternatively, the pore contents of the net may trans- 
form into a mags of highly refractile non-staining 
globules, the Feulgen and bromophenol blue positive 
materials of the strands bemg dissipated in the process. 
Tan rorminr proceni yee TOTA Conan an am one species: : 
the latter m another. 

Several cytoplasmic polyhedroses of the mi 
have also been examimed with bromophenol b 
techniques. In these cases, unlike what happens in 
the nuclear polyhedroses studied, the formation of 
polyhedra was & very prolonged and continuous pro- 
cess in any cell, those forming and psec Pep 
arising apically, and the latter ones f 
basally. haan minal Sbearved size of tis Gols hdr 
is here also about 0-24 im diameter. In one of the 
species examined the cytoplasmic polyhedra stained 
with bromophenol bine even without hydrochloric 
acid pretreatment. In another the hydrochloric acid 
pretreatment was necessary for stai , a8 for the 
nuclear polyhedroses examined. The formation of 
cytoplasmic polyhedra in the small basal cells of the 
midgut appears to be a relatively abrupt Process, as 
with the nuclear polyhedra. 

After hydrochloric acid pretreatment, the bromo- 
phenol blue technique has also been found to stain 

the cytoplasmic inclusions of 
plant calls infected with tobacco mosaic virus. The 
method would probably prove of value also m the 
study of virus-diseased vertebrate cells and bacteria. 

Cytological and cytochemical studies of the various 
polyhedroses are continuing and will be published 
in detail elsewhere. 
N. Xos 


Plant Virus Research Unit 
(Agricultural Research Council), 
Molteno Institute, 
Cambridge. May 14. 
t Smith, Kenngih ML, Wyokot, R. W. G., and Xeros, N., Parasti, 48, 
* Masia, D., Brower, P. à., and Alfert, M., Biel. Bull., 104, 57 (1083). 


Effect of Citric Acid on the Growth of a 
Variant of Bacillus subtilis 


Tsx role of the trioarboxylio acid cyale in the 
metabolham of e salen been investigated 
by many authors with contradi resulta, and the 
question has been recently revi by Krebs!. This 
author, working with yeast, concluded that aa 
reactions of the tricarboxylic acid ayale are primarily 
concerned with the supply of metabolic intermediates 
rather than of energy. 
tal support for this conclusion is given 
by the present investigation. It is shown that aitrio 
acid, without actively participating in respiration, 
may be very effective in the nitrogen metaboliam of 
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Clirke acid consnmed (mmol/L) 





a variant (M,~) of B. subtihis. We have DoT 
shown! that a strain, 8,—, can grow on glycerol (Af oy 
as carbon and energy source, and glutamate (M/ 

as the nitrogen nutrient. The ammonium at 
present in the medium is without influence and the 
glutamic said is the limiting factor for the total 
growth; 90-100 per cent of the glutamic acid 
nitrogen is recovered in the bacteria at the stationary 
phase. With the variant M,—, the nitrogen balance 
different (Table 1, see also 


completely from the medium. The growth-rate is 
also much reduced, the generation-time being about 
300 to 400 min. agamst 140 min. for the §,— strain. 
Citric acid (M/200 or M/50) enhances markedly the 
rate and the maximum growth of M,~ ; ammonitm 
is without & influence. On the contrary, 
the citric acid has a slightly inhibitory effect on a 
culture of 8,~. The main difference between the 
S,~- and M,~ strains is the ion of ammonium 
ions in the medium by the latter; this 

to a los of gtutamic acid, which is prevented 
citric acid. Citric acid, estimated by the method of 


Table 1. NITROGEN BALANCON OF CULTURIS OF THE B. swbtikis 
Pma My 





e ipon Sa ref. 2) 
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ajl, is effectively” utilized during growth (Table 1 
and graph). 


‘In contrast with the aotion of aitro aoid on growth, 
V little ondation of this und oocurs Ə 
rid 3 da ted by citric acid 
(Table 2). These observations show clearly that 
citric acid takes part‘in the process of synthesis, but 
does not essentially supply mcd for the process. 
It is also apparent that the action ig on the 
nitrogen economy. As the ammonium salt haa no 
important influence on growth in presence of citmo 
acid, this acid is not used for asaimilation of em- 
monium ions, but probably as an acceptor of a part 
of the amide group of glutamic aoid. 





bectarls in phowphate butter M20, >E $ pit 6 4, “Opt “Optical dena enaliy"of the 


All the members of the ae ae cyole, 
or the substances which enter the ayele, act in the 
same way as citrio acid (Table 3). The complete 
tricarboxylio acid cycle appears to be the basis of 
the main synthetic process in this mioro-organism. 
Other experiments with the same organism‘, on 
transamination, support this view. This demonstra- 
tion has been possible on account of the special 
metabolic behaviour of B. subtilis, in which glycerol, 
in spite of its role as source of energy and carbon, 
does not, in all probability, enter the tricarboxylic 


acid aycle. 





Culture mediaom: A/10 mineral malts snd AL/200 glutamto 
acid, of pH 6-4. AD the are Af/200, t poon ee 
The values of growth are maximal 
eye and SN ee a ir LEA taken 
as 
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de recherches scientifiques pour l'industrie et 
l'agriculture, the Institut Belge d'alimentation et de 
Nutrition and the Centre de Bramerie et Malterie. 

J. M. Wirama 
8. BourRGEoss 


Laboratoire de Microbiologie du 


Laboratoire de Biochimie des Microorganiames, 
Université Libre de Bruxelles. 
i Krebs, H. A, Gurin, B., and Beyleston, L. V. H., Biechem, J., EL, 
614 (1052). 
me M., and Storek, B., Biochim. si Piophys. Acta, 18, 268 
AE cote DT and Hersey, D. F., J. Amer. Chom. Soc., 
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Phenomenon of - pesiscelon in Infections of 
‘Trichostrongylus. retortmformis 
: Two 


? lus retortayfonteis ih, the rabbit. Two 
tA mechanisms werp, described, pelf-cure and 

ee ae ee 
t now a ey ee E EE 
6f ‘riistan Fwhich ‘prevents infective larve from 
establishing ‘thémselves. Inia series of recent experi- 
mente; rabbits were infected with T.. Ormia 
times a ‘week. For the first three weaks 
the doses of larva administered increased but there- 
after they remained constant. The rabbita were now 
gehen e equivalent of a lethal dose each week. 
ite of this,-however, no oe ce ee S 

eir health or live-weight gain 

On ndivideal- members of the were killed at 
regular intervals, and it was found by the estrmation 
of their worm burdens that the number of inhibited 
third-stage larvæ first rose for Poe oa ne 

weeks and then fell, the rate of fall 
while. This crogresive duvinution a the r oiber 
of inhibited larvæ was very similar to that described 
in an earlier letter as occurring when a large number 
of larve become established in a previously infected 


animal as & result of the administration of & single . 


dose. The fmoal egg-count of the regularly infected 
rabbite discussed in this communication also followed 


& similar course and showed the same periodicity as ` 


‘that which was previously seen following the admin- 
istraijon of a single dose of larvæ. 


è —_ 


i © s pen n » » vars 
WEEKS s 


EE A A E 
infeeted rabbits 


It appears therefore that, under the conditions of 
these experiments, after the eighth week, although 
infective larves were still being regularly administered, 
both the decrease in the number of mhibited larvæ 
and the course of the fmoal egg-count were similar 
to those encounteréd where larvæ have been estab- 
lished by a single dose. It appears, therefore, that the 
larves administered after the eighth week were unable 
to establish themselves and that the subsequent 
course of the infection refers entirely to the larve 
administered before that time. 

Stol, in 1929, reported that lambe exposed to 
repeated infection with Hamonchus contortus were 
able to throw off the worms and thereafter were 
refractory to re-infection. These phenomena he 
named self-cure and protection. It is that 
the term ‘protection; may correctly be used for this 
third mechanism of resistance to T. Fg gs bland 


. Mrowa 
Veterinary Laboratory, New Haw, 
Weybridge, Surrey. May 11. 
i Wiche,.J. F., Yaturs, 100, 681, 938 (1952). 
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‘Rabbit-Galt’ in ‘he House Mouse 


Ix October 1952, eng the classification of mice . 
from a fused (Fu) stock, a mousé was observed’ with 
& gait closely resembling that of a rabbit. Since 
then, from two other matings in the same stock, 
four more animals behaving in a similar way -have 
appeardd. The five mice, the ts of which walk 
and run normally, seam to fall into two distinct 
classes : (a) those which can only move their hind 
legs simultaneously, and (b) those which move their 
hind legs simultaneously when running but inde:7 
pendently when walking ; in every case movement 
of the front legs is normal. Olass (a) has a Fuj+ 
Simy and a Fuj+, T/+ (T — brachyury) male, and 

rr ua’ ER E a TiTe 

The data suggest that the oondition 
above is determined genetically and is closely 
associated with fused. This hypothesis is now. being 
tested and a fuller account of the work will' be 
published later. b ` 

8. A. MALLYON 

Department of Genstios, - a 

44 Btorey’s Way, ane 
Cambridge. i : 
May 6. 


Circulation In Lacerta viridis 


Usna radiological methods, Prakash’ has recently 
investigated the mode of action of the heart of the 
lizard Uromastiz hardwicht and has concluded that . 
there ıs very considerable mixture of the blood from _ 
the two auricles in the partially divided ventricle. 

At the same time we have been making a preliminary: 
radiographio study of the heart and circulation of 
Lacerta viridis. 


As is well known, in the lizards both auricles oper: 
to the dorsal side of the interventricular septum. 
Thus blood from the right auricle on its way to the 
right ventmcle (cavum pulmonale) has to traverse 
a portion. of the left ventricle. Under such conditions, 
1t 18 moet likely that some of mixture of the 
blood from the two auricles take place. Again, it~ 
is well known that the right division of the ventricle 
18 amaller than the left so that equal volumes of blood 
cannot ly be pumped to general and pulmonary 
circulations at the same time, and we must conclude 
that some mixture in the ventricle is unavoidable. 
Nevertheless the preliminary i ta we have 
made lead us to the conclusion that a marked degree 
of separation of arterial and venous blood is achieved 
in Lacerta viridis. ; 

In. decerebrate lizards, injections of the radio- - 

medium ‘thorotrast’ have bean made both . 

the posterior vena cava and through the 
pulmonary vein. In posterior vena cava injections 
the thorotrast is seen to pass through the heart into © 
the pulmonary arteries, and in the few experimients 
go far made the ‘dye’ cannot be seen in the carotid 
vessels or right systemio arch. There is a slight 
element of doubt as to whether in one instance ‘dye’ 
can be sean in. the left systeamio. On the other hand, 
‘dye’ injected into the left auricle by way of one of 
the pulmonary veins is glearly seen to emerge in 
the carotids and both systemic arches. No sign of 
it has been seen in the pulmonary arteries. . 

It is proposed to continue and extend these studies ; 
but in the meantime it seams dearrable to record that 
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the very considerable mixture of blood in the ventricle 
found by Prakash! in Uromastin hardwickt ia not 
found in Lacerta viridis. ` 

Attention must also be directed to the fact that the 


-results so far obtamed tend to support the views of 


von Hofsten? conoernmg the nature of the blood 
conveyed by the left systemic arch in reptiles. Von 


-Hofsten maintains that im Lepidosauria during 


ventricular systole the free edge of the interventricular 
septum tends to complete the division of the ventricle 
in such & way that the opening of the left systemio 
arch hes al ide that of the mght in the cavum 
arteriosum (left ventricular cavity) and that therefore 
these two systemic vessels receive blood of the same 


‘degree of mixture. But in Chelonia, von Hofsten 


beheves that the opening of the left systemic arch hea 
to the right of the free edge of the interventricular 
septum and eo during systole will receive blood from 
the cavum pulmonale. On this latter pomt we can 
express no opinon at present ; but the results outlined 
above lead us to believe that in Lacerta viridts there 
ig no marked difference in the type of blood conveyed 
by left and right systemic arches. 
G. E. H. Foxon 
J. GRIFITH 
Myrranwy Prion 
Department of Biology, 
Guy’s Hospital Medical School, 
London, 8.E.1. 
May Il. ‘ 


? Prakash, B., Indian J, Radiol., 6, 126 (1962). 
*von Hofsten, N.. Zool, Hidr. Uppsala. 80. 501 (1041). 


Intersexuality in Asellus aquaticus L. 
parasitized by a Larval Acanthocephalan 


INTERSEXES in Aselus aquatious L., m which the 
anterior ebdominal appendages are intermediate in 
form between the male and female condition, have 
been recorded fram trme to time and their oocurrenoce 
has been reviewed by Maeroks!. They were always 
females, 5-8 mm. in length. Needham? has pomted 
out that their anterior pleopods, which were never 
completely male in form, correspond to various stages 
in the normal development of the male organs. 

Collections of A. ’ from two sources in 
Perthshire have yielded 80 individuals, approximately 
1-5 per cent of the total collections, parasitized. by a 
larval polymorphid. Of these parasitized individuals, 
89 appeared to be normal males of 8-8 mm. and 
13 normal females of 8-25-7 mm. The remainder, 
28 individuals of 5-8-5 mm., showed various degrees 
of intersexuality. More than 90 per oent of those 

itized were noticeably darker than normal. 

All the females and the intersexes had unexpanded 
oostegites typical of the immature or non-breeding 
female. The second pleopods of the intersexes were 
at different stages of development similar to those 
described by Needham* in the normal development 
of the male. In those individuals ın which the de- 
velopment of the second pleopods was well advanced, 
first pleopods of male form were present. Where 
both first and second pleopods were ahnost campletely 
male, copulatory styles were sometimes present. In 
some cases, development of the second pleopods was 
more advanced on one side than on the other. 

Like those desaribed by Maercks!, these intersexes 


would seam to be modified females, since it is possible - 


to arrange them in such a way that their anterior 
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leopods present a series ‘siinilar to that seen in the 
Torii development ùf. the male. Further, three 
females and one intáræx ‘showed s change in a male 
direction after being brought into the’ laboratery. 
Two of these females- developed first pleopods while 
under observation; co ing’ Needham’s?: assertion, 
on embryological grounds, that rt is the first pair of 
pleopods which is abeent in female Asellus. 

These intersexes differed from thosé described by 
Maercks! in that copulatory styles were never present 
unleas both first and second pleopods were almost 
completely male, whereas in his specimens copulatory 
styles were always present although the first pleopoda 
might be absent and the second only slightly male. 
Unlike his intersexes, they have not been found 
carrying eggs or with expanded costegites although , 
collected together with many breeding females. : 

The fact that all the parasitized females and inter*' 
sexes had immature oostegites is similar to the 
observations of Le Roux‘ on the state of costegites 
in Gammarus pules (L.) parasitized by the larvæ of 
the acanthocephalan Polymorphus minutus (Qoexze). 
It haa been shown experimentally by Le Roux* for 
Gammarus and by Haemmerli-Bover® for Asellus 
that the development of the ocostegrtes is correlated 
with ovarian ity. 

Although m the present instanoe no intersexes have 
been found among more than 3,600 unparasitized 
Aseius, it is not suggested here that intersexuality 
only occurs in parasitized individuals. Msercks? 

joned his specmens so that any parasites present 
would have been seen. 

It is hoped to carry out further work ‘on the 
relationship between intersexuality and parasitization 


in Aseilus. 
W. R. MUNRO 
Brown Trout Research Laboratory, 


1 Maeroks, H, K., Zool. Jabrd., Abt. f. Zoa., 48, 484 (1031). 
"Needham, A. H., Quart. J. Aftor. Soi., 88, 61 (1011). 

* Needham, A. H., Quart. J. Mior. Sei., 81, 127 (1028). 

‘Te Roux, M.-L., O.R. Acad. Soi., Peru, 198, 880 (1031). 

tLe Roux, M.-L., O.R. Aosd. Soi., Parts, 193, 888 (1931). 

Y., Zool. Vergl. Phyniol., 4, 668 (1926) (seen 


Distribution of Copper Fungicide 
Deposits on Plant Surfaces 


In work on spray application problems, & simple 
method has been devised, capable of use in the field, 
by which the pattern of copper fungicide deposits on 
treated plant surfaces may be assessed and perm- 
anently recorded. Earlier methods using paper 
impregnated with a suitable detectmg agent are not 
entirely satisfactory, since depositas accumulating in. 
depressions may not be picked up. This has been 
overoame by preparing an rmpreasion of the treated 
surface in plaster-of-Paris. 

The plant surface holding the deposit is gently 
pressed into the calcium sulphate cream, taking care 
to avoid the occlusion of air. The plaster is allowed 
to harden for some twenty minutes, and the plant 
material is then carefully peeled off: The plaque, 
whioh retains the deposit, is then wetted with a 
0-2 per cent aqueous solution of sodrmm diethyl- 
dithiocarbamate, when the imprint of the distribution 
of the fungicide develops. An approximate quantita- 
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tive assesament of distribution may be made by oam- 
parison of the intensity of ooloration at different 
pointa of the plaque with that from standardized 
aaa a a 


The plaster technique has also been used for lime 
sulphur deposits. the cream is made with 
0-5 per cent silver nitrate solution, and, after removal 
of the plant material, the p is immersed in & 
fixing solution of sodium thicsulphate and potassium 
metebisulphite and well washed im running water. 
We have also adapted the thallium test described 
by Feigl! for the detection of the deposit on the 


l We have used the plaster method successfully to — 
(a) (b) - record the levels and disenbution, following different 
treatments, of copper deposits on bean, potato, 
tomato and banans leaves and of lime sulphur 
deposits on apple leaves and fruitleta. Typical 
plaques are ahown in Figs. 1 and 2. The technique 
may prove particularly useful m studying copper 
R paren problema in tropical areas where loss and 
istribution of deposita by rainfall are important 
considerations. 





J. T. Marto 


Ashton Research Station, 
Department of Agriculture and Horticulture, 
University of Bristol. 


' Feigl, F Pa! se gualltatiro Analysis by Spot Tests” (Elsevier, New 
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SEVERN leaf spot disease on mung bean (Phaseolus 
radiatus L.) was observed near Banaras, India, 
during the months of September and October when 
the planta were just reaching maturity. The infection 
spots appeared mostly on lower leaves and could be 
easily mistaken on the basis of fleld symptoma for 
Cercospora cruenia occurring on the same host. 
Infection spots first appear as pale par angular 

spots, gradually deepening ın colour, y 
repli black to opaque (Fig. 1). The spots are 
usually 4-6 mm. x 3-6 mm., often coalescing to 
form patches. There was no indication of the diseased 
leaves showing premature drying up. 

Detaled microscopic examination of the diseased 
parts indicated that the disease was incited by @ 
species of Protomycopsts. The mycelium is inter- 








Pig. 2. Line sul Bo para 
(m) Apple leaf (under wurfie) and fra unsprayed. (0) Lime 
Se (L pe ce E oy ae Oo aa and 
(o) As (b), upper surfaoe of leaf. 

E A ETE with added wotter 
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cellular, septate, branched, developing numerous 
dark reddish-brown resting spores. Young spores are 
at first thin-walled, hyaline and pyriform, and turn 
deep brown and warty as they mature. The mature 
spores are reddish-brown, globoge-dval, thick-walled, 
covered with pyramidal warta, measuring 22-5-32-5 u 


Fig. 2). Ree deg ree e ae 
other cultural studies are m progress 
As regards the identity of the thogen, the fungus 


is & species of Protomycopsts, which is indicated by 
the warty nature of ita exospore and other characters. 


Synchyirium phaseoli Patel, Kulkarni and Dhande 
was reported 
Patel ef aj.1, as inciting leaf spots on mung beans. 
A portion of the type material was exammed by us 
the kindness of Dr. M. K. Patel. The resulte 
that the reported as S. phaseoli is 
identical with the fungus found by us. The inter- 
cellular hyphm and resting spores distributed in the 
spaces indicate that it bears no relation to Synohy- 
trium. The name ium phaseols Weston 
precedes S. phaseoli Patel ef al., consequently the 
species under atudy is designated 
P. patelié Pavgr and Thirumalachar nom. nov. in 
honour of Dr. M. K. Patel- who has contmbuted 
greatly to our knowledge of Indian fungi. 
A detailed account will be published elsewhere. 


M. 8. Pavar 
M. J. THIRUMALAOHAB 


l Patel, M. K., Kulkarni, Y. 8., and Dhande, G. W. Curr. Sei, 18, 
171 GRD 


Preservation of the Virus of Tomato Spotted 
Wilt in Dried Plant Material 


Ir is difficult to obtain accurate information about 
the properties of viruses which lose their infectivity 
in viro too quickly. Tomato spotted wilt virus is 

one of these, and mveetigations on it are further 
limited by the fact that it is inactivated at compara- 
tively low temperatures (85° 0.). The in vitro life 
of tomato spotted wilt virus was reported by Bald 
and Samuel! to be about four hours m undiluted 
expressed juice held at room tem ture. Sub- 
sequent work by Beet and Samuel! 
showed that the factora causing inactivation were the 
pH value of the juice and a catalysed 
oxidation, and that by controlling the pH value and 
redox potential of the medium‘ the virus could be 
maintained infective in solution for thirty-five days 
at 2°C. 

Slow drymg of infective plant tissue near the 
freezing point was not succesaful. 

Transferring freahly harvested infective material 
toe door rete at — 20° O. met with partial success : 
strain’ A survived for thirty-two days but not for 
seventy-four days, and strain Æ remained infective 
for thirty-mx days but not for seventy-eight days. 

The moet successful method yet tried is to freeze- 
dry tiasue and store it at a low temperature. Tomato 
leaflets infected with strain A and tissue of N. 
giutinosa infected with strain W were put into a deep 

at — 20° O. as soon as they were harvested. 
ithm two hours the leaves were removed, cut as 


iokly as poæible into pieces about 5 mm. square 
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and put into a flaak of a freeze dryer actuated by & 
high-vacuum pump and suitable ts. The 
rature in the bulb waa about — 30°C. It took 
about eight hours to dry 11 gm. (fresh weight) of 
tomato leaflets. This operation waa ki performed 
for us by Mr. Zwar, of the Seotion of Plant Physiology 
of the Commonwealth. Scientific and Industrial 
Reséarch Organization.” After eight hours, all but the 
last traces of water were removed and the material 
was transferred to screw-top bottles and stored (in 
the presence of air) in & deep-freeze at — 20°C. 
After 36, 82 and 125 days of storage, portions of each 
sample were withdrawn suspended in buffer solution 
of pH 7-5 made 0-01 molar in respect to sodium 
sulphite. Inocula prepared in this way were inocu- 
lated on to planta of tomato, tobacco and N. giutinosa 
Ki methods desoribed in our previous papers. After 
sarin for thirty-six and for eighty-two days, all 
ted plants became infected with the virus. 
The reaction of plants inoculated 125 days aftor 
harvesting showed that both strain 4 and strain Æ 
of tomato spotted wilt virus had survived; but there 
was same evidence that the mild strain Æ is not 
holding out as well as strain A. 
The testa are still in progress. 


Ruprat J. BEST 
H. P. C. GALLUB 


Waite Agrioultural Research Institute, 
University of Adelaide, 
South Australia. 
Maroh 9. 


eta” ,and Samual, G., Coun, Sor, Ind. Res. (Juatraha) Bull. 54 

* Bost, Rupert J., and Samuel, G., Anea. App. Biol, $3, §00 (1038). 

* Best, Rupert J., dus. J. Bap. Biol. Med. Sci., 18, 191 (1037). 

1 Best, Rupert J., Aun. J. . Blol, Med, Soi., 17, 1 (1939), J. Aux. 
Inx. Agri. Ser, 5, Od ( 930). 


* Bost, Rupert J, and Gallus, H. P. O., Aws. J. Sov (m the prem). 


Causes of Coconut Nutfall and Gumosis 


Wary? has reported that the coreid bug Theraptus 
gp. is the cause of nutfall and gumosis of coconuts in 
Hast Africa. During more recent mvestigations to. 
discover econamuical methods of combating this pest, 
it has been found that Therapius sp. is only one of 
at least four insect ing either nutfall or 
gumosis or both. The larve of the weevil Diccalandra 
frumenis F. will cause both nutfall and particularly 
gumosis of immature nuts. Mansfleld-Aders* noted 
the presence of D. } in coconuts in Zanzibar 
and suggested that it might be a cause of nutfall 
and gumosis. D. thrives best in areas 


infested by sp. and Anoplolepis angine 


Jerd. It is preyed upon by both Anoplolems oustod 
Smith and @ L., var. anda 


smaragdina 

Latr. The larve of the moth Lamoria sp. C&lULBE 
considerable nutfall in palma foraged by A. longipes 
and Phsidole sp. by boring into and eating the bases 
of the young nute. ns major cause of nutfall in areas 
where , D. frumenti and Lamoria sp. 
have been either adai or controlled by insect- 
ioides is the ant Polyrhacis schistacea Gerst., vars. 
rugulosa Mayr and miliaris F. These ants nest both 
in the ground and in the palms, and feed mostly on 
polen and nectar. They are so efficient at removing 
the nectar from flowering nuta that they remove the 
lining of the stigmata and prevent fertilization. In 
palms heavily foraged by Polyrhacts sp. complete 
loss of nuts occurs. 


816 


Theraptus sp. D. frumentt and the larva of 
Lemorta sp. are all very resistant to DDT, whether 
used as a wettable powder or dissolved in ous. How- 
ever, the addition of commarone resin’ renders the 
same formulations highly toxic and persistent. To 
prevent Phetdole sp. foraging in palms, a 10 per oent 
DDT (80 per cent para para) with 1 per oent oou- 
marone indene resin C.469 from the British 
Resin Products, Ltd.) dissolved in power kerosene 
is effective. This spray is persistent for at least 
three months when used in the crowns of the palma, 
and for five months when applied around the trumks 
of the palms. It has little effect on the larger ieg 
of ants such as Œcophyla smaragdsna, Anoppi 
ousiodiens and Polyrhaots sp. Polyrhkaces sp. can be 
controlled by spraying the trunks with ‘“Dieldrex’. 
The addition of 1 cent coumarone indene ream to 
10 per cent “Diel ’ prevents it being washed off 
the trunks by rain and at least doubles its persistence. 

sp. has been su eradicated from 
Prison Island, which had 168 heavily infested pahns, 
with one spraying of 8 per cent DDT plus 0:3 per 
oent resin, By using ‘Eclipse’ pneumatic sprayers, 
all the palms were hand-sprayed in one day. 8o 
‘far as is known, sp. has no wild host 
plants ; it has bean found only on mangoes, guavas, 
cinnamon, cacao and coconuts. It feeds only on the 
fruits of these plants, which often fall off after de- 
velopipg nearptic lesions. In the laboratory it has 
been ‘very suoceasfully reared on French beans 
(Vigna. sp.) >. 

Large-soale ‘control ia now being attempted by 
drift-mist spraying-using & ‘Micron’ sprayer, which in 
still air wil] throw a mist up to 70 ft. 

Fuller reports on these cocoanut problems will be 

blished elsewhere. I wish to thank Mr. A. K. 

iant, the director of agriculture, for permission 
to publish this note, and Dr. W. J. Hall, of the 
Commonwealth Institute of Entomology, for the 

= F. L. VANDSEPLANK 

Insect Research Babheme, 

Agriculture Department, 

yo a „ Zanzibar. 

1 Way, M. J., Waters, 162, 302 (1061). 

s Waneficld-aders, W., Bull. Nat, Rss., 10, 145 (1080). 

t Van Tiel, N., Ball. Ent. Res., 48, 413 (1903). 

Resistance to a Plant Disease associated 

- with High Glucose Content of Leaf 

Knight and Clouston!, and Knight’, in a series of 
papers from 1939 onwards, have worked out the 
` genetios of the resistance of cotton to the blackarm 

disease. (Xanthomonas malvacearum) and have 
succeeded in transferring resistance from New World 
to Egyptian (Sakel) types. | 

Clouston has found (private communication from 
Dr. R. L. Knight) that leaf extracts of blackarm- 
resistant cottons had a stronger reducing action on 
Fehling solution and considered that this might be 
associated with the mechaniam of blackarm resistance. 

We have confirmed this for synthesized varieties 
containing the blackarm resistance genes B, and 
B, + B,, compared with their susceptible parent 
type. In addition, by the use of a quantitative 
paper-chromatography technique’, it appears that 
this stronger reducing action of a water extract of 
the dried material may be attributed to a significantly 
higher glucose-level in the leaf, which is present from 
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the ootyledonary stage onwards, in plants from dif- 
ferent plots, sampled at different. times of the day. . 
The ‘resistant seed contains ‘higher sucrose and 
raffnose {the only two sugars found present), and 
possibly more oil, although’ this has not.been suffi- 
ciently oonfirmed. The phosphate content, as 
measured colorimetrically ona 2 per oent gotio acid 
extract‘, 18 also generally, but not always, higher in 
the resistant leaf. - f 

The leaf glłucose-level in the susceptible planta, 
which is vary low at the beginning of the season, 
appears to rise steadily with time, while that of the 
resistant remains consistently high. ‘Three months 
from sowing, the glucose-level in the susceptible plants 
appears almost as high as in the resistant planted 
eat the same time. 

While no inhibition of the looal strains of 
Aanthomonas maloacearum on nutrient agar has been 
observed here with additions of glucose up to 10 per 
cent w/v, one case’ has bean quoted where additions 
of both gtucose and phosphate have inhibited growth, 
but only after sterilization at high temperatures. 

“It seems certain that resistance does not reside 
in the ghiooge itaelf, but in some factor which gives ` 
rise early to a high glucose content. The a 
is still under investigation. ; 
L. 0. Hoesanss 

Expire Cotton Growing Corporation. 

H. D. FowLER 
Cotton B ing Section and 
Agronomy and Plant Physiology Section, 
Research Division, 
Ministry of Agriculture, 
Wad Medani, Anglo-Egyptian Sudan. 
March 30. 
: bB L and Clouston, T. W., J. Genst., 88, 133 (1939); 41, 
"Knight, B. L., J. Gens., 46, 1-27 a seg. (1044). 
* Fowler, H. D., Nature, 108, 1128 (1981). 

"Diagnosis Ta 193, a D; H. B. (irrin 

s Lew, I. M., J. Bact, 19, 423 (1030). 


Growth Response of Tree Seedlings to 
Mycorrhizal Mycelia in the Absence of 

a Mycorrhizal Association . 
Myoatrom known to produce’ ectotrophic. 
mycorrhizas can stimulate the growth of an endo- 
¢rophio tree species although it does not form an, 
association with the roots. This was demonstrated 


‘in pot-culture experiments in which seedlings of 


Lawson cypreas (Chamaoyparis iana Parl.) | 
were raised in soil inoculated with Rhtzopogon ` 
lufeolus Fr. : 

A poor heathland soil free from the mycelium of 
Rh. Inteolus and from a myoorrhizal associate of Law- 
son cypress was used as potting medium. Sterilized 
soil which one would regard as the ideal substrate 
for inoculation experiments did not prove suitable 
as it produced relatively good control planta, thus not 
allowing for æ full demonstration of the growth 
response to the inoculum. Furthermore, the activity 
of the ectotrophio mycelium was observed to be less 
vigorous in the sterilized than in the unsterilized soil. 

lideofus waa inoculated in the form of 
mycorrhizal roots of Scota pine. This method was 
used in preference to introduction of- mycelium from 
pure culture, as resulta of earlier experiments had 
shown that mycorrhizal material was more effective 
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than & mycelial moculum. Before oe mto 
the soil, the mycorrhizas were surface-sterilized with 
mercure chloride. 

Among the various londs of controls employed m 
the experiment were cultures inoculated with non- 
mycorrhizal roots of pine and some with fully sterilized 
pine, mycorrhizas. 

At the end of the first season of growth, marked 
atimulation of root and shoot development took place 
in the Lawson cypress cultures that had been im- 
oculated with active mycorrhizal roots. The accom- 
penying photograph illustrates the improvement in 
growth of the ‘treated’ plants (LA) as compared with 
abeolute controls, not inoculated (A) and controls 
inoculated with non-mycorrhizal pine roots (2A). 
(No root infection was observed in the stimulated 
seedlings or in the control plants, confirming that the 
cultures had been kept free from sol contamination.) 

Employmg the method of root inoculation, further 
ee eee 
effect produced by ectotrophic mycelia on endo- 
trophic tree species. 

So far, no instance of the converse relationship, 
the influence of an endotrophic mycelrum on an 
ia species, has been recorded. 

Ipa Levisonn 
Bedford College 
(Univeraity of London), 
Regent's Park, London, N.W.1. 
April 29. 


Distribution of Dickite in some British 
Sandstones 


Salrprma of sandstone contaming well-crystallized 
matenal belonging to the kaolin group of mmerals 
have been collected and examimed mucroscopically 
(by F.8.). In thin sections of the rocks the mineral 
appears prismatic or vermucular with pronounced 
transverse cleavage. The powder obtamed by 
gently crushing the rock and meving shows pris- 
matic grains and hexagonal plates between 5 and 
50 microns in diameter. Material having this appear- 
anoe cocurs in: (1) Lower Carboniferous sandstones 
from Anglessy and Caernarvonshire, (2) Milistone 
Grit from Anglesey, Staffordshire and Yorkshire, 
and (3) Middle Juraasic sandstones from Yorkshire. 
Although concentrations have been observed in 
cavities of foam! plants, the mineral occurs for the 
most part as a finely diaseminated constituent of the 
rock, amounting to as much as 5 or 10 per cent by 
weight and having considerable vertical extent over 
wide areas. 

Six specially pure separations were made for exem- 
ination by X-ray diffraction methods (undertaken by 
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7 DICKITE COMMON. k 
ZAFOUND IN 129 OUT 
OF 160 SAMPLES = 81% 


r (7 JDICKITE SCARCE. 
5r. FOUND IN 15 OUT OF 
wm, 92 SAMPLES = 16% 


examinations) in the 
Outcrop greatly 


Distribution of dinktte (based on mm 
Middle Jurasio sandstones of Y 


G. B.). Powders from Lower Carboniferous sandstone 
near Bangor, Caernarvonshire, and from Mullstone 
Grit, Bodorgan, Anglesey, both proved to be dickite 
with some quartz. Four separations from Yorkahiro 
samples (Millstone Grit from Elli and Middle 
Jurassic sandstones from the Whitby, Farndale and 
Bransdale districts) were all found to be ee with 
some quarts and felspar. 

Greenly' descmbed the Anglesey occurrences as 
kaolinite, but this was before the division of this 
mineral into distinct species by X-ray methods’. 
Hemmgway and Brindley’ recorded dickite ın cracks, 
septaria and fossil casts from the Middle Jurassic 
rocks of Yorkshire. 

Where the clay mineral crystals are observed 
microscopically there is usually ovidence of alteration 
of other minerals, for example, the progressivo solu- 
tion of some of the heavy minerals, particularly 
garnet, and the formation of one or moro of the 
following: anatase, brookite, outgrowth on zircon, 
and outgrowth on tourmaline. An examination of 
some 250 sandstones from the Middle Jurassic of 
Yorkshire suggests that the clay mineral crystals are 
characteristic of that part of the outcrop (Fig. 1) 
where severe alteration of the heavy minerals has 
been attributed to prolonged diagenetic changes 
which took place while the deposits were decply 
burned‘, and @ simular explanation may be offered 
for the development and distmbution of the clay 
mineral crystals. 

More detailed accounts of the geological distribution 
and of the mmeralogical properties of the material 
will, it is hoped, be published elsewhere. 

GEORGE Brown 
Rothamsted tal Btation, 


Harpenden, Herts. 
FRANE NMITH8SON 


University College of North Wales, 
Memorial oe 
Bangor, Caerns 
May 7. 


i Greenly, M., Geol. Surv. Mam., Anglesey (1919). 
* Roms, O. 8.,and Kerr, P. F., Amer. Min., 15,341 GooL 
Gury. Prot. Paper 165E (isa). ee uae 


"Hemmgway, J. B and Brindley, G. W., Pros, 18th (1048 . 
š Cong, London, Part 18, 808, as 


‘Smithson, F., Geol. Mag., 78, 97 (1041). 
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BIOLOGICAL SCIENCES IN 
BRITISH SCHOOLS 


N 1928 the British Association for the Advancement 
4 of Science published a report on the place of 
animal biology in the school curriculum. Since then, 
substantial changes have oocurred in British educa- 
tion in general and in scientific education in particular. 
In view of these changes, Section K (Botany) of the 
Association suggested in 1949 that an inquiry into 
the present position in school biology would be 
desirable. As a result, the Counsil of the Assocation 
set up & committee to consider the position of biology 
and rural science in the school curriculum ; its report 
has recently been published”. 

Since biological science is changing rapidly, and 
since the trends in school practice are varied and 
important, the committee felt that its report must 


‘be considered as one of a eeries to be produced over 


the years. 

, The committee was made up of four professors of 
botany, @ professor of horticulture, two university 
lecturers in zoology, a headmaster and a biology 
master from grammar schools, an inspector of schools 


. and the directors of two professional biological 


associations. Since the inquiry was concerned with 
schools, it is difficult to understand why the com- 
mittee did not include greater school representation ; 
it ia even more difficult to understand why no primary 
or secondary modern school representatives were 
invited to join the committee and why at least one 
representative of a girls’ echool was not asked to 
participate in ita discussions. Apparently no oon- 
suitation with Section L (Education) of the Associa- 
tion took place before the committee was constituted ; 
ite deliberations might have been more fruitful if such 
consultation had occurred. Nor is it easy to under- 
stand why the Britiah Social Biology Oouncil, an 
organization which, for many years, has devoted ita 
attention to the teaching of biology in schools, was 
not consulted. 

The report of the committee was based upon the 
assumption that factual information must first be 
obtained from as many sources as possible and that 
it should be presented together with constructive and 
realistic recommendations, By questionnaires and 
other means, inquiries were made in schools, in 
teacher-training colleges, fleld-study centres, and 
university departments of education and of the 
biological sciences. The inquiries have covered the 
whole of England, Northern Ireland, Scotland and 
Wales. 

In primary schools, the majority devote some 
periods to atmple biological work which often consista 
of observations of natural phenomena, and the time 
so devoted appears to bear a reasonable ratio to 
other subjecta at this stage. Effective biological 
teaching would appear to exist in many schools not 
professing to teach biology, the appropriate subject- 
matter appearing in the curriculum as nature study, 
natural history or health education. Little evidence 
has been obtained of the purposeful linking of 
biological teachmg with other subjects, such as 

"The Advancement of Solenes, 10, Ko. 87 (1088). 
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geography, or of ita evaluation in relation to rural 

, Boienoe. 

:* In contrast to such class-room activities in primary 
schools, field-work appears to occupy a very small 
proportion of the time allocated to biological studies. 
Nature walks form a part of many schemes. Many 
schools keep rabbits, poultry, bees’ and other 
‘domestic’ animals, and school gardens, tended by 
the pupils themselves, provide a useful source of 
practical work.. In only a few schools do out-of- 
school clubs exist in which pupils can develop hobbies 
having a ' biological bias. 

Very few primary echools possess special acoom- 
modation for biology, and emple equipment for 
much-needed and valuable experimental work is also 
lacking. Only a few of the teachers responsible for 
biological teaching: in primary schools have taken 
biology as a training college subject; the majority 
have no such special qualification. In too many 
instances, leas’ effective work in the biological field is 
undertaken in primary schools than is both poesible 
and desirable. 

From these observations, the committee recom- 
mends that, in primary schools, teachers should 
strea the relationship of biological studies to problems 
of everyday life and should so adjust their teaching 
as to make more clear than 1s now usual such mter- 
relationships, and particularly the co-ordination of 
biolégical topics with such subjects as geography and 
hygiene. Outdoor work by pupila should be encour- 
aged, and ‘heads of schools should foster surtable 
clube, such: as naturdl history societies and young 
farmers’ clubs. Heads of schools should facilitate the 
work of their staffs by granting some relief for the 
preparation of practical studies and outdoor work. 
Those who teach biological subjecte should be 
encouraged to attend: suitable refresher courses to 
improve and extend their knowledge. 

In secondary modern schools there is a great 
shortage of well-qualified bioldgy teachers and, as 
the committee observes, there appears to be little 
hope of improvement in the near future. The recom- 
mendation, therefore, that all courses in science in 
secondary modern and secondary technical schools 
should include biology and that biology should be 
taught to both boys and girls appears to be com- 
pounded of hope rather than conviction. The other 
recommendations for secondary modern schools 
follow along the same lines as those put forward on 
behalf of primary schools. 

The mam part of the report is concerned with 
secondary grammar schools, and here the committee 
treads ground which appears to be more familiar to 
it. In these schools many ocmplamts were aired 
Biology teaching is too much confined to text-book 
studies wrth a consequent neglect of the lvmg 
arganiam studied as an entity and & too common 
substitution of preserved specimens and morpho- 
logical details for vital ptudies. In both urban and 
rural schools this too close attention to text-book 
studies has resulted in neglect of fleld-work extn to 
the extent that students are entirely ignorant of 
common plant and animal names; few students 
know how to obtain these names for themselves. 
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During the pest forty years, marked changes -have 
taken place in the pattern of biology teaching. Since 
the Firet World War, the number of secondary 
grammar school pupils studymg some form of biclogy 
at school certificate level has increased about seven 
times for an morease in the total number of candidates 
of only about three times. Durmg this period the 
Increased emphasis on general biology has resulted in 
more balanced courses than those which were almost 
exclusively botanical. At the higher school certificate 
level the increase in the number of biology candidates 
has reached seventy times that of 1918. More girls 
than boys study biology in secondary grammar 
echools; the higher proportion of girls taking 
biology in school certificate is partly due to the 
fact that fewer girls’ schools teach chemistry and 
physics. 

Several reasons are grven for the amall propartion 
of bays studying biological subjecte. The? oppor- 
tunities offered by industry to chemists and phy- 
sicists, for example, tend to divert students to these 
sciences. At higher school certifloate level the ratio 
of girls to boys taking biological subjecta is approx- 
imately unity, however; the increase in numbers“of 
boys is partly due to those hopmg to gain exemption 
from pre-medical university examinations by passing 
at the higher level. 

Probably the most serious statement reported by 
the committee is that dealmg with trends and 
standards in secondary grammar schools. While it is 
abmost impoesible to determine accurately changes 
in the absolute standard of teachmg and the average 
ability and performance of students, there seems 
pes snc iss ee sre itd 
of biology teachers has rapidly deteriorated | 
years. Meanwhile, the total number of “pupila im 
secondary grammar schools has increased. ` These 
increased numbers have resulted in dihition with 
mediocre studenta who must inevitably reduce the 
standards over the whole country, even though 
examination statistics give no evidence of this. 
During 1046-80 the percentage of wards in publio 
examinations showa no change, and it is difficult to 
resist the conclusion that an arbitrary statistical 
adjustment is bemg made. 

If, as the committee believes, the average quality 
of secondary grammar echool pupils is declming sè 
numbers increebe, this procedure means an automatic 
fall in examination standards. Some examining 
boards confirm the effect of dilution and the deterior- 
ation of the quality of teachmg. The committee 
recommends that an attempt should bë made to 
obtain estimates and maimtam records of absolute 
standards of performance in all external school 
examinations in order that trends may be revealed, 
the more so as trends in both numbers and standards 
may have been considerably affected by the mtro- 
duction of the general certificate of education. It is 
also suggested that, if any medical school exempts 
studenta from any part of the statutory pre-medical 
examination in science before admission, passea at 
the advance level in physice, chemistry and biology 
of any recognized examining body-should suffice for 
such exemption. 
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A useful section of the report is that dealing in 
some detail with the teaching of fleld-work, horta- 
culture and rural science m schools. One of the most 
valuable suggestions is that biology should rank as 4 
subject for third-year courses of study at training 
colleges, with attendance at residential field-centres 
included as a vital part of the syllabus. It is also 
suggested. that, wherever possible, practical fleld- 
work should be an integral part of the curriculum 
throughout the school; sixth forms (especially 
of schoola in urban areas) should attend at least ane 
week's course at a residential fleld-centre durmg the 
year. . This, like a number of the committee’s sug- 
gestions, is scarcely realistic, and greater emphasis 
might have been placed on the value of fleld-work 
initiated and carried out by the pupil’s own teacher. 
To be fully effective, fleld-work should be carried out 
continuously throughout the year and m an environ- 
ment“not only with. which the pupil is familiar but 
also in which he is likely to remain for some time s80 
that his interest iii be continuously stimulated and 
encouraged. 

In a section on the supply of biology teachers in 
achoola, the committee notes with some concern a re- 
port which stated that during 1948—48 only 38 per cent 
of vacancies in biology were filled satiafactorily. The 
same source provides evidence that the quality of 
the staff is also declming. It would appear that about 
fifteen pchools each year are dropping 
biology, while almost fifty more schools are employing 
teachers having no university biological training. 


The estimate by the Hankey Committee that, by 


"1954, a surplus of biology graduates may be expected 
even after teaching requirements have been met is 
strongly contested by the committee, which questions 
the validity of the various criteria on which the 


_ oatimate is’ based. 


The report also discusses the supply and remunera- 


tion. of laboratory assistants in schools, and gives 


some useful hmts on methods of teaching biology 
in schoole. This section contains little new and 1s 
mainly a reatatement of principles already well known 
to teachers of biology and other subjects. Here new 
ground might have been broken if the committee 
had devoted some time to the teaching of biology to 
the rapidly increasing number of students who are 
being given time off from their everyday work in 
industry and commerce to attend general educational 
classes. 

There is a great danger that this important reffert 
may be put on one side. The frequent pleas that 
local education authorities should spend money in 
sending teachers and students on courses, employ 
more teachers and laboratory ‘assistanta and provide 
more and better equipment will be unavailing unless 
they carry the conviction that these proposals really 
are most desirable and necessary in the building up 
not only of scholarship but also of character among 
British citizens. Unfortunately, the form and 
presentation of the report is much too stereotyped. 
It would have carried greater weight with govern- 
ment and local education authorities if it had been 
written with more force and conviction—as if the 
committee really believed, for example, that a greater 
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extension of biological knowledge -has something to 
contribute to the promotion of happiness among 
Human beigs by helping to dispel fads and super- 
stitions which rule the lives of the majority of men 
and women and which rightfully belong to a period 
of history long before the advent of modern science. 
The committee might well have referred to the £47 
million spent on drugs in Britain under the National 
Health Service last year and the savings that could 
be effected with the spread of biological knowledge ; 
most of these drugs were taken by people, many of 
them belongmg to the so-called educated classes, 
who have little knowledge of the working of their 
own bodies. The amount of money spent each year 
on prepared and patented foods might also have 
been mentioned. 

This is an age of reports, and, in days of educational 
economy, the only ones which pass beyond the fles 
are those which are alive with trathe so challengmg 
that action becomes desirable and compulsive. Others 
turn out to be mere intellectual exercises, 


A GEOPHYSICAL MIXTURE 


Advances In Popid 
dsberg. Vol. 1. Pp. xi+ 362. 

: - London : 

Academica Books, Ltd., 1952.) 7.80 dollara. 


HIS volume contains eight articles covering a 

wide range of geophysical topios. The first two 
are on the automatic processing of data and on new 
statistical techniques; there follow a review of the 
general circulation of the atmosphere and two articles 
on the upper atmosphere. The remaining three 
articles are on estuarme hydrography, the earth’s 
gravitational field and aeromagnetic surveying. 

It is clear that in such a wide selection of topics 
almost everyone will find something to interest them ; 
but it is perhaps not equally clear that many people 
will be in in @ sufficient proportion of the 
contents to pay 7.80 dollars for the volume. Some 
of the contributors seem not to have had a very firm 
view of the audience for which they were writing. 
For example, the first seventeen pages of Woollard’s 
article on gravity contains material which can be 
found in any text-book, while the remaining twelve 
pages are devoted largely to tables concerning the 
values of gravity at national base stations. Wool- 
lard’s work that is here summarized is of the greatest 
interest and importance for geodesy and geophysics ; 
but it seems doubtful if a review article is the best 
place for the detailed tables, particularly when it is 
coupled to the rather elementary introductory 
matter. It is perhape worth mentioning that Table 5 
appears to ascribe errors to the early measure- 
ments at Dehra Don by Lenox-Conyngham and by 
Hecker ; in fact, their results agree excellently with 
the modern determinations quoted later un the article, 

The artiale on aeromagnetic surveying is remark- 
able in giving specimens of actual surveys of which 
there are few published examples. It also gives an 
estimate of the cost of the work as 10 dollars per 
flight-mile without Shoran or 20 dollars per milo with 
Shoran, and estimates that 7,000-10,000 miles can be 
worked per month. A large seromagnetio survey is 
clearly not to be undertaken lightly. 
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a 
of the general oirculstion’of the atmosphere by B 
Bolin, This gives @ compact account of the present 
state of the subject, moluding very alear di 
illustrating the form and seasonal movement of the 
stream lines. The second meteorological artiale is an 
account by F. L. Whipple of the exploration of the 
eo atmosphere by the observation of meteors. 

is is ẹ most welcome summary of a rapidly 
developing subject by one who has bean responsible 
acre ea a ap pe i a It includes a 


photograph of new super-Schmidt 

eee ee cae Observatory is operating 
in New Mexico, The remaining meteorological article 
is a discussion of some unsolved problems of the high 
atmosphere by N. C. Gerson. 

_ The statistical article by A. Court is mainly oon- 
cerned with the frequency of occurrence of extreme 
This is often of considerable - 
importance in such problems as the design of struo- 
pas oan eee eee 


planning. 

The article by J. O. Bellamy on the automatic 
Reo of data discusses recent developments in 
igital and analogue data-handling equipment and 
the methods available for the visual presentation of 
The article on estuarine logy by D. W. 
P eteohind dolg mAT yain She ORON oben 
of the water. 

As a whole, the book contains hack information 
that is not easily available, and should help to 

stimulate interest in many of the important matters 
that it discusses. E. O. BULLARD 


RANDOM CHOICE IN THE. ’ 
CHEMOTHERAPY OF 
TUBERCULOSIS 


The Bacterlostatic Activity of 3500 Organic Com- 

pounds for Mycobactertum tuberculosis var. hominis 
By Guy P. Youmans, Leonard Doub, and Anne 8, 
Youmans. (Chemical Biological Coordination Canter, 
Review No. 4.) Pp. v+7138. (W n, D.O.: 
National Research Council, 1958.) 5 dollars. 


OF. and Mrs. G. P. Youmans and Mr. Leonard 
Doub are well known for their work’on the 
chemotherapy of tuberculosis, and one looked for- 
ward with interest to the resulta of their 
collaborative efforts. As stated in the foreword, the 
volume describes the techniques used in the 

tn vitro and in vivo screening of three thousand five 
hundred compounds for, their action the 
tubercle bacillus, together with the resulta of these 
testa. The positive resulte as embodied in this volume 
may not unfairly be described as meagre. However, 
as one of the main reasons for their publication was 
that it might obviate unnecessary testing of the same - 


compounds by other investigators, one must record 
action of the 


one’s & tion of the 
Pla ae Davis and Co. ‘The work recorded 


` other fielde. 
followed by aehapters on, an rationale for 


¢ 


NATURE 


, culous process in man 


August 22, 1953 vor 172 


the in vitro and in vio screening programma, experi- 
mental methods, and discussion of selected data in 
relation 'to chemical structure. The fourth and fifth 
chapters embody the results of testa in mice and in 
the test-tube, respectively, the latter chapter occupy- 
ing six hundred pages and containing also a formula 
and an alphabetical index. The printing is‘ clear 
and accurate, and structural formule are set out 
with an tmpreasive lack of restraint in regard to 


spao, 

The aim of an investigation, such as is described 
in this volume, is, simply stated: to discover or 
invent a chemical remedy which will eradicate, com 
pletely, virulent tubercle bacilli from human bie 
without causing injury to the host cells. The natural 
approach for the chemist would be to deaign or select 
molecules to become involved in the bacillary 
metabolism. the authors point out, our present 
limited knowledge of the metabolism of the tubercle 
bacillus does not lend much encouragement to this 
lne of attack. They socordingty believe that the 
only method that offers promise of su0;e8s iS 
random screening, and they do not hesitate to 
claim that there ahould be no basis for selection of 
compounds other than availability. The sentence— 
“The random selection of to be tested 
should be adhered to as strictly as poasible’’—has a 
kind of Iunstic flavour about it. 

Finding ths chemotherapeutic agent for tuber- 
culosis is a difficult problem, but it will scarcely help 
the search to throw reason to the wmds. There are 
known nowadays a number of widaly different types 
of molecule of synthetic and natural origin which 
exert-a considerable effect on the tuber- 
Linked piety This knowledge 
provides & rational starting-point for ‘structnral 
tailoring’ which may lead to production of:sub- 
stances of greater activity and lower toxicity. 

Alternatively, an intensive study of the mechanism 
by which any one of these substances interférea with 
the metaboliam of the bacillus may provide an 
important alae whioh would guide further synthesis. 
This will be a difficult but perhaps not unrewarding 
investigation. Ifa greater proportion of the resources, 
which have been used by commercial firms in screening 
potential antitubercular substances, were diverted to 
the study of the chemistry and biochemistry of Myco. 
det a » Progress would be eventually more 
rapi 


ede ee a 
E haayr aon er 


workers placing such relian n it. Compounds 
in a on and Be s synthetic medium, 
and e eels aro used to orrela chemical structure 
with bacteriostatic activity. Some parellel tests are 
carried out in the same medium enriched by 10 per 
cent beef serum. This makes possible the elmination 
of a large proportion of compounds showmg high 
activity in synthetic media, an activity which is 
considerably reduced by serum proteins. The authors 
pomt out that the reduction of “bacteriostatic 
B ney et nee To mar a eaten at tii 
stimulation of growth than inactivation. of the agent 
by combination”’. It is worth remembering also that 
“stimulation of growth’? may be due to some extent 
to altered metabolism of the bacillus in the presence 
of serum proteins which would render the chemical 
agent innocuous. The views expreased on the conduct 
of testa in laboratory animals and the limited 
deductions which can be drawn from these experi- 
ments are eminently sensible. 


— 
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Of the three thousand five hundred organic com- 
pounds tabulated, only 184 were tested «in experi- 
mental murine tuberculosis and, in all, elevan were 
‘shown to exert & suppressive effect. Incbided in these 
eleven active compounds are streptomycin, viomycin, 
chloromycetin, p-aminosalicylic acid, 4,4’-diamino- 
diphenyl sulphone, nicotinamide and three thiosami- 
carbazones. Since the discovery of activity in these 
compounds by various workers was attained by 
following a lead, however slender, the heroic empiri- 
cism of the method of random selection does not 
inspire confidence. The én vitro table records the 
minimum ooncentration (mgm. per 100 oc.) which 
causes complete mhibition of growth for fourteen 
days of the H87Re strain of Myco. tuberculosis. For 
the most part, the test in serum-enriched media “was 
run at the arbitrary compound level of 10 mg.%”. 
This procedure very much reduces fhe value of the 
data, since it is highly important to find out the 
minimum concentration, of the chemical agent which 
will inhibit -in this medium. Furthermore, 
thé extent to which the minimum inhibitory con- 
centration measured in a synthetic medium is 
increased by the presence of serum ia a very valuable 
indication of the probable activity of the agent m 
vivo. ` 
One hopes that these criticisms will not seem 
ungracious. and that in subsequent reporte the 
maximum information will be extracted from the 
experimental work. Vincent 0.-Barry 


ABELIAN MODULAR FUNCTIONS: 


Funzton! Abellane Modulari 

Lerini raccolte dal Dott. Mario peeve Per Fabio 
Coftforto.. Vol, 1: Preliminari e ; 
geom=atria ioa. Pp. 454. ‘oma : oni 
Universitarie , 1951.) 3900 lire. 


BELIAN modular fonctions are functions anal- 
ogous to the-elliptic modular funotion Ji(o), 
but involving complex matrix variable instead of 
a single complex variable. Suoh functions stand in 
& gimilar relation to the Abelian fonctions (mero- 
morphio periodic functions in p complex 
variables) aa J (a) does to the elliptic functions. 
The first volume of the present work begins with 
a short discussion of the elliptic case, and an excourse 
on matrices. Then the Riemann matrices of Abelian 
fanctions (that is, the matrices formed by the period 
vectors of such fumctions) are studied and connected 
with the classifloation into distinct flelds of Abelian 
functions. Every Riemann matrix is reduced to a 
normal form involving p — 1 integers and pp + 1)/2 
complex parameters subject to oertain inequality 


conditions. The real and imaginary parts of 
these are interpreted as co-ordinates 
in & p(p-+ 1)-dimensional space; ithe inequalities 


ee ee ee 

arias tard p = I, is the complex half- 
plans the reduction of the Riemann matrices 
one is immediately led to the simplectio group, 
on one hand, and to the infinitely many distinct 
modular groups contained in it, on the other hand. 
Both types of groups are isomorphic to groupe of 
transformations of R into itself. In icular, the 
sunplestio group generalizes the -known group 
of fractional linear transformations of the 
complex half-plane into itself, while the modular 
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groups generalize the classical elliptic modular 


group. 

The author studies the simplectic group in great 
detail and deals especially with ite trie pro- 
perties. These results are finally applied to the 
modular groupe, which are shown to be dis- 
continuous in R and to possess fundamental ons 
derivable from the reduction theory of aes 
forms. j 

A great deat of the material of this: book is due 
to C. L. Siegel, and the author follows his example 
in using matrix notation. This gives 


subject in advanced mathematics. 

ee reproduction of a handwritten mafu- 

suffers & little from the drawbacks of such 

& n Fortunately the cepapi i is excellent. 
. MAHLANE 


PROTOZOOLOGY 
Tralté de Zoologie 
Anatomie, systemati biologie. Publié sous la 


P. Grassdé. Tome l: 
i pt Ar nag an Re 

cnidospdridies, Fascicule 2. Pp. ix+1160. (Paris: 

Mason et Cie., 1953.) 9,085 france. 

HE great, and courageous enterprise of Prof. 
Pierre-P. Graaed’s “Zoological Treatise’ has been 
carried another important step forward. As the story 
of the Protozoa unfolds in this second part of the 
first volume, one cannot help being im by the 
magnitude of the task undertaken by Prof. Gragaé 
and his team. To the imposing series of volumes 
already doing their well-apprenated duty, yet 
another one has been and it may at 
that it ig as 
wortby in succession as it is full of promise for the 


future. 
Sporozoa and Cnido- 


” 


The Rhizopoda, Actinopoda, 


_sporidia are dealt with by a team of authors recruited 


from a variety of seats of learning in France and 

French North Africa. The contributors are M. 

Caullery, E. Ohatton, G. Deflandre, P.-P. Graasd, 

rg a eae J. le Oalvez, J. Pavillard, R. Poisson and 

G. Trégouboff. The contribution by E. Chatton is 

sagem and has been edited and supplemented 
Graaed. 


The present volume contains more than a thousand 
pages of text illustrated by 833 text figures and two 
coloured plates. The high quality of the line drawings 
and plates and of most of the photomi are 
a credit to authors and printers alike. 
illustrations are encountered a good number of old 
friends that have become claasios. One would deplore 
their absence. Many have been redrawn, and this 
rejuvenation materially adds to their usefulness. The 

standard of lettering and legends is high, and 
concerning tions are & very welcome 
assot to quite a number of the illustrations. One 
would wish they were present in all. A good subject- 
matter index of fifty pages and pes ee 
pied aaa Tiare is aiso: @ list Of erreia 


The wide range of protozoology covered in this 
volume makes & detailed scrutiny of its acoedemio 
merits and its up-to-dateness ic impoesible. 
A considerable proportion of the forms described in 


g 
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this part of tho work are parasites, and this extends 
the sphere of ita usefulness beyond the confines of 
academic zoology into the realms of applied biology 
and medicime hus, & considerable body of recent 
research claims & place in & work of this type. A 


, survey of the lista of references is reassuring. For 


example, of the 169 references on the Hemosporidia, 
82 are dated from 1940 onwards. However, the 
authors have not yielded to the temptation to weight 
the volume unduly on the applied side of the subject. 
The chapter on malaria, for example, is concise and, 
although it contains a modicum of mformation on 
anti-malarial and on the vectors and their 
control, it does, not disrupt the balance and oon- 
tanuity of the zoological approach. ; 

- In general, the treatment of the various is 
well balanced, half of the volume being devoted to 
the and Actinopoda, and the 

half to the Sporozce and Cnidosporidia. A chapter 
~~on the cytology of the Acantharia and Radiolaria is 
presented as an addendum.- It ‘calls on recent results 


“* cof work by A. Holande and M. Enjumet to provide 


"a means of supplemehting the treatment of problem- 
atic questions concerning the interpretation of cell 
structures and life-cycles in these two groups. This 
is Just one of the examples of the care with which 
the authors are attempting to minimise the risk of 
early obsolescence which so often detracts from the 
value of works of this nature and scope. Style and 
presentation are lucid throughout, and should not 


present any undue difficulty to the English 


‘speaking’ tw 
reader. Zoologista the world over owe a great debt 


of gratitude to their French colleagues for a truly 
indispensable book. OTTO LOWANSTAIN 


è 


THE COUNTRY NATU RALIST 


Birds of the Field 
By James Fisher. 


Butterflles of the Wood 
By 8. and E. M. Beaufoy. 


Flowers of the Wood 
By F. M. Day, 


Birds of Town and Village 

By R. 8. R. Fitter. 

(The Country Naturalist Books.) Pp. 36432 
each vol, don: William Oollins, Sona 
Ltd.) 88. 6d. net each. 


BSRS. COLLINS, whose ‘New Naturalist” 
series of books made & special niche for them- 
selves both in book production and in the literature of 
natural history, are now issuing & new series under 
the general title ‘The Country Naturalist”, which 
one presumes can be looked upon as a shortened and 
cheaper form of the ‘New Naturalist’’. 
, James Fisher, one of the editors of the “New 
Naturalist’ series, is the editor of this new series, so 
both lay and professional naturalists oan rest assured 
that the new venture is being well looked after and 
that the best poesible author for each topic will be 
relected. 
_ The objective of these new books is to present a 
well-illustrated and popular introduction of each topic 
to non-professional readers ; though it is difficult to 
the informed field naturalist and certainty 
iologist not finding much of value and interest 
book. 


lates 
Co., 


im 
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- The method of approach is ideal for the readers 
whom the-editor has in mind. As he points put in 
his introduction, Great Britain, with ita varied 
geology and climate, presents an Intricate patohwork . 
of woods, flelds, moors, mountains, towns and rivers, 
with a margin of sea-ooast of comparatively great: 
length and complemty. Since each of these types of 
ao supports ite own lar communities of 
plants and animals, the obvious way to approach the 
study of our flora and fauna (especially from the 
initial point of view of identification) is through these 
divisions ; though no doubt the various authors will 
realize that there ig much overlapping in Nature 
and therefore will not confine themselves too rigidly 
to organisms adapted to, and therefore 
found exclusively in, the selected area. Judging 
from the first four books, there is to be no risk of 
this. 

James Fisher starts the series himself with “‘Birds 
of the Field”. He begins by explaining his method 
of selection with which no one oan disagree, and then 
PE straight into his descriptions of birds to 

fona, classifying them in their accepted families , 
ia papa are igre starlmg, weaver, eto.— 
fourteen in all. The text is just what one has learned 
to expect from Fisher’s pen—descriptions by a well- 
known expert and well-trained observational ornith- 
ologist who fortunately has the rare of analysis 
and interpretation whioh the un 
oniy grap bt alo finda Scnatng All the thirty- 

plates are photographs, mostly illus- 

trating one species in its natural surroundings, 

occasionally two. Bixteen are delightful colour- 

otographs. Al the photographs have been taken 
well-known oolour-photographers. 

8. and E. M. Beaufoy were a choice for ` 
“Butterflies of the Wood”. Their me of approach 
ig si to that of Fiaher’s. Again there are thirty- 
two of illustrations ; but here it is possible to 

twenty colour-photographs and eighty-one _ 
photographs In black-and-white. 

F. M. Day’s ‘Flowers of the Wood” is in the same 
vein, th Tees the introduction is longer, taking 
the form of an excellent essay on British woods. 
Well-known flower photographers have contributed 
seventeen oolour- and nineteen black-and-white 
photographs which make up the thirty-two plates. 

Fmally, none other than R. 8. R. Fitter, who ' 
charmed thousands of readers with his ‘‘London’s 
Natural History’ and also wrote the ‘“Pooket Guide 
to British Birds”, has contributed ‘Birds of Town 
and Villdge’’ to the series. His méthods of dealing 
with his topio are sinilar to those of Fisher and the 
gies what EA His text is illuminated by 
TT er oe 


© agen confased with 
unnecessary technical terms or sacientifio names. In 
each case, however, & claserfied list of scientiflo names, 
following the most recently acoepted rules for zoo- 
logical and botanical nomenolature, is appended. 

We note that among other books in preparation 
are ‘Flowers of the Seaside’ by Jan Hepburn and 
‘Birds of the Seaside’? by James Fisher, and many 
more are on the way. This is news, because 
here is an excellent series. James Fisher the editor, 
all the authors, and Collins the lishera are not 
only to be congratulated but also t for making 
available to everybody such books of convenient 
aa at aac ag ea eam 

F. Barware 


tes carrying 
two PU ar al rll ae 
In none of these books is 
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Studies In Logic and Probability 
By George Boole. Pp. 500. (London : 
Co., Ltd., 1952.) 25s. net: 
we aocept the point of view of such eminent 
authorities as, for example, Whitehead and 
Russell that mathematics has ita very roots in the 
priniples of logic, even down to the most formalistio 
vels; it is not surprising that the attempt should 
have been made and continued to reinforce the same- 
what open structure of probability theory by the 
application of the indisputably ngid rules of logio. 
, there arises a peculiar philosophical setis- 
faction from the display of the conjunction of the 
unasseilably true laws of logio and of statements of 
something which one would ordinarily say is ‘only 
probable’. True, the degrée of being ‘only probable’ 
in the general conversational sense has been refined 
to & high degree of near certainty by the mathe- 
matics of the subject, but, even so, the essential 
uncertainty inherent m all ‘probability’ 
romains. 

The present volume applies the rules of both 
formal and symbolic logic to the study of mathe- 
matical probability theory, and it consists of the 
author’sSmiscellanecus writings on logical subjects 
and his papers on related questions of probability. 
The iod embraced by the papers is from 1847 to 
1862, the latter year antedsting the author's death 
by but two years. The book is a companion volums to 
“The Laws of Thought”, which was first published 
in 1854 and reprinted in 1916 and 10851. 

During recent years there has been a recrudescence 
of interest in applied logio and in Boolean algebra, 
notably perhaps in the industrial field, in connexion 
with the design of electrical switching circuits. This 
book should be welcomed by workers in that branch 
of endéavour as well as by those to whom it will 
appeal by its title subjects. 8. A. B. 


Watts and 


General Network Analysis 

By Prof. Wilbur R. LePage and Prof. Samuel Seely. 
(McGraw-Hill Electrical and Electronic i 
Series.) Pp. vii-+516. (London: MoGraw-Hill Pub- 
lishing Oo., Ltd., 1952.) 68%. ` 


HIS book gives a general and unifled treatment 

of networks {electrical circuita), suitable for 
advanced work in either power or communications. 
There is also some filter-design theory. Each topic 
is developed from the fundamental principles, but it 
is assumed that the reader has already taken an 
elementary course in the subject. The first chapter 
explains the use of complex numbers. second 
and third give & general treatment of networks, 
based. on Kirchhoffs laws, and using determinants, a 
knowledge of which is assumed. Series and parallel 
oircurta are considered simultaneously, and stress is 
laid on the duality between junction and loop 
analyses. Some of the terms are new—for example, 
copedance and comittance. The fourth chapter, 
based on Ampére’s and Faraday’s laws, introduces 
magnetic coupling and forms a link between the 
points of view of communication and power engi 
Chapters 5, 6 and 7 apply the general theo 
networks restricted in some way—for example, four- 
terminal, hoped or selective. Matrices are defined 
and explained before being applied. In Chapter 8 
previous results are extended to polyphase systems, 
using the method of symmetrical components. The 
remaining six chapters discuss chet ine circuits 
with distributive properties, impedance and 
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tance charte used in the design of transmission lines, 
Fourier series, transients in linear systems, the 
Fourier integral, and the Laplace integral applied in 
the operational calculus. The book concludes with a 
bibliography, two mathematical appendixes, but 
without the answers to the numerous examples for 
solution at the end of each chapter. It is a pity that 
the very high price may restrict the use of thus 
nereng treatise. H. T. H. Praaero 


Elements of the Topology of Plane Sets of Points 
By Prof. M. H. A. Newman. Second edition. Pp. 
vii+214. (Cambridge: At the University Press, 
1951.) 278. 6d. net. 
HE first edition of this book has for long been 
regarded as a standard introduction to the ideas 
and methods of topology. 

In the second edition, subsiantial changes have 
been made, resulting in the rearrangement of the 
contents of Part 2 of the first edition. Thus Chapter 6 
gives the ‘homology’ theory of aimply- and multiply- 
connected domains, and Chapter 7 the ‘homotopy’ 
theory (paths and their deformations). The author 
states in the preface: “The treatment of homology 
on & grating has been modifled so as to make clear 
the distinction between ‘chains’ and their point-set 
loci. The sections on boundary elements of domains, 
and on the connectivity of certain kinds of closed 
seta, have been omitted, and their place taken by a 
section on the orientation of plane curves. A number 
of topics, such as the ies of vector spaces of 
inflnite dimension, the Jacobian theorems on implicit 
functions, and the Cauchy integral theorem (with one 
or more boundary curves), are treated as exemples”. 

Part 1 remains practically the same as in the first 
edition, and consists of chapters on sets, closed and 
open sets in metric spaces, homeomorphism and 
continuous mappings, connexion, and separation 
theorems. The second edition is likely to become 
even more & standard work than the first edition. 

B. G. COOKE 


A Sanctuary Planted 
By Walter J. O. Murrey. Pp. 1091-+33 plates. 
(London: Phoenix House, Ltd., 1953.) 15s. net. 


HIS book describes the evolution of a scheme, 

perhaps one should say a dream, by which a plot 
of unexciting ground was turned into a little P ise, 
a sanctuary for birds, beasta and insects, where lovely 
wild flowers could flourish and shy birds could come 
to breed. The busy schoolmaster found joy and 
relaxation in his planting and planning, he learnt of 
the things attractive to birds, what trees and shrubs 
they prefer and of the necessity for food, shelter and 
water, particularly the last. Ue tells of his struggles 
and successes, of the Sanctuary through the changing 
seasons, of sunshine and storm, of its plants, insects, 
birds and animals and of ita many delights. His 
experiences will aid others likewise bent on con- 
verting a waste corner of the garden, some old 
ahrubbery or other piece of land into a place of 
delight. The author gives at the end of his book a 
helpful list of treea and shrubs that he has tried, 
with notes on flowering time and His 
photographio illustrations, from the colour anapshot 
on the jacket to the many black-and-white pictures 
in the book, are testimony to his akill with a camera. 
The p phs of different birds, including the 
bullfnch and the chaffinch bathing, are particularly 
good, and so are the butterfly pictures. 

Frances PITT 
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bicentenary of Bishop Berkeley's death 
To a quickened interest in his 
life and writings. Tho outward signs of this are 
several ; one is a special number (May 1958) of The 
British Journal for the Philosophy of Soience wholly 
devoted to his scfentiflo and philosophical papers. In 
addition, a set of contributions dealmg with some 
specialist aepoots will be found in the dota of the 
even ternati Congress of Philosophy (1958). 
Manifestly, cheap repoa nt Pioro thane desis to pay 
tribute to & great man ; they express a conviction 
that Berkeley has, to some degree at least, been 
under-valued. In addition, a perusal of his labours 


shows how great a contribution to our cultural ` 


heritage was made during the first half of the 
ighteenth oen by a master mind in an atmo- 
free from the ingredientas of cree Bae, 
imation, and purely departmental gi uber 
: an intellectual olmmate of such a would not in 
itself pines clean oed work of such outstanding 
erkeley’s; but it did enable him to 
ee ee 
& oentury later. Add to this an innate nobility of 
outlook, & disdain for jargon and all manner of half- 
truths (including in particular those of the free- 
thmkers), and the result is a philosopher in the grand 
manner. Historically, too, this is signifloant. Berke- 
ley’s philosophy was no mere scademio exercise ; it 
was & life to be lived and a torch to be carried, not 
only among the favoured, but more especially into 
the compeny of the obscure and in his 
diocese of Cloyne. All this needs to be realized before 
setting out to bring before our eyes of to-day an 
image of a ‘universal specialist’. 

In the sequel, too rigid a distination between 
Berkeley's original contributions to knowledge and his 
empirical activities will be avoided. He combmed 
conmderable powers of abstraction with a robust 
common sense all too seldam layed in a single 
individual. It may well be d whether he would 
ever have served his generation so effectively had 
these gifts been present in leas perfect balance. 

A. beginning may conveniently be made with the 
Festschrift of The British Journal for the Philosophy of 
Sotence. The oontribution which discusses Berkeley’s 
work and a E for modern peyohology 
naturally is f upon his ‘‘New Theory of Vision 
(1709). Here, streas is laid upon the object of 
conscioumess; without such an object, further 
retiocination is ess. As the author neatly 
remarks, there is a world of difference between what 
is perceived as red light, and what the physiaist calls 
red light. (Incidentally, how much a recognition of 
this distinction would bave reduced the temperature 
of the Goethe-Newtonian battle.) Agam, Berkeley 
seems to have acoepted what psychologists call a 
mosaic structure of awareness—a ooncept very aloge 
to what is often oalled ‘and-summations’. This 
conflicts in essentials with the Gestak outlook, 
according to which an experience is with things as 
wholes, in such a way that they cannot just be added 

with the ‘and’ acting as a species of polar bond. 

et it would be a Weisel to regard the good Bishop 
as wholly incorrect here, because the mtegrated whole 
is itself & sensory experience, and bas nothing to do 
with a priori aasumptions, still less with metaphysics. 

We now come to Berkeley’s views upon the subject 
of optios as he found it. He tackled the question of 
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the inverted image upon the retins. Two modern 
developments may be noted: one that df Stratton 
(1897), and -the other the unpublished work of 
Krisrnann, who has been able to study the vertical 


and horizontal ee A Yet again, there 
is the little-known of von Berg (1932), 


out of whioh comes probleme of, agains? 
concerning a subject born blind, who, 
operation, is later enabled to see. For Berkeley, 

as he was in philanthropio adventures, all 
this would have but confirmed his belief in learning 
by experience, even if that experiance subsumed only 
& portion of previous elements. 

In the next paper, the emphsais is upon the 
asl aig mechaniam involved in the perception 

of distance. Berkeley is seen as the link between 
Descartes and Helmholtz. It should be remembered, 
however, that Berkeley never conducted any a 
able amount of ion (his relative ii 
probably made it impossible); but his grasp of 
poaa saienoe is remarkable. In a number of ways, 

thought has influenced later work. 

We now approach what is perhaps the most 
gignifloant effort which Ber ever made in the 
imtellectual sphere. This was ariticiam of the 
infinitesimal. The germ of all this may be found in 
his two notebooks (‘‘Philosophioal Commentaries”), a 
produot of early life. In these, though no professional 
cyan agr ela cada ona er pie ama a eectra 
The on his best talent while still 6 youthful. 

a KA until 1734, wee then it came 
or & discourse addremed to an 
infidel 3 Mathematician”. In brief, Berkeley asserted 
that in ee ee 
o to vanish at the final is to go back upon the 
fondamental assumption of the whole process. The 
hypothesis was that the morements were something, 
or at least that there was such a thing as an imore- 
ment ; whioh done, these increments were themselves 
taken to be nothing, or that they were even denied 
existence. Of course, rt is not in the nature of things 
that the matter should rest there; Newton's theory, 
suitably modified, could in fact be roperly secured. 
But Berkeley’s ariticiam haa correct, and the 
infiniteaimal-conoept has gone. Other examples of 
the use of the method of fluxions—espevially the 
oaloulation of the sub-t in for some - 
rather rough handling : as a matter of history 
effect was to expose the i oh, eee oh iba 
infinitesimal calculus Po mathematicians 
at the end of the oentury. Even Lagrange and 
L, N. M. Carnot were content to acoept a sort of 
‘oampensation of errors’, and to leave it at that. 

Reasons are adduced, in the next article, for the 
conviction that Berkeley anticipated much of Ernst 
Mach’s work, Certainly, as the author remarks, there 
is a good deal of the new look about it. Moreover, 
the historical aspect is important: it resides in 
Berkeley's . protest against essentialist, explanations 
in science’. Taken alongside his distixatian in the 
feld of Christian apologetics, this is not a little 
remarkable. 

From here, in the next paper, we are inyited to 
consider Berkeley’s philosophy of motion. Before 
doing so, or in fact in the course of doing Bo, some 
reflexions come to light upon the state of mind 
experienced by scholars m with Newton's 
‘*Prinoipia’’. In spite of Berkeley's use of the phrase 


4 
- 


No, 4373 August 22, 1953 


“Infidel Mathematician’, in another oonnexion 
Newton was not ‘‘faithlees’. Yet there is no doubt 
that the mechanistio concept of the universe exerted 
a certain fasomation upon those who regarded it as 
a vast conglomeration of machine-like unite. It was 
only natural that Berkeley, the devoted ecalesiastio, 
should look upon Newton with some concern. The 
eighteenth century could name Berkeley as & typical 
product, scarcely so Sir Isaac. 

In 1718 Halley discovered the discrepancy—m. re- 
lation to the catalogue of Hippearahus—m the position 
of Sirius and of two other stars. To deal with the 
‘ultimate’ background involves successive approx- 
imation; but Berkeley almost certainly struck at the 
root of the problem in hib insistence that “no ons 
star should be regarded as more favoured than any 
other’’. 

A following note brings to light the development 
of a ‘descriptive’ in contradistinction to an ‘easen- 
tialist’ concept in scientific theory, and shows how, 
in the fourteenth oentury, it was directed somewhat 
ariti at Aristotelian physics. 

Finally, a detailed treatment of Berkeley’s 
“Querist’’, with ite strong resemblance to the thought 
of the late Lord Keynes, rounds off a most valuable 
collection of essays. A brief outline of Berkeley's 
life forms a fitting conclusion. 

In conformity with the opinion already expressed 
that it is well to see Berkeley’s contributions aa & whole 
(not only thoee which may be taken to add to the 
sum of human knowledge, and with which the special 
number of The British Journal for the Philosophy of 
Sotence was concerned), some account may now be 
offered of his more ad hoc inquiries. These are of 
necessity ioal, and illustrate another facet of 
this complex character. First and foremost is his 
preoccupation with tar-water, first mentioned on 
February 8, 1741. The use of this he advocated 
unceasingly during the great epidemio in the south 
of Ireland as a remedy for smallpox. The prescription 
ran, ‘‘A hea spoonful of rosin, fine in & 
little broth”. A year later, we find this concoction, 
or something very like it, bemg recommended as a 
tonio. Apparently Berkeley was content with the 
resulta a8 he observed them, and made no attempt 
to devise controlled experments to his 
action, Nevertheless, it was all of a piece with his 
overwhelming sense of solicitude for suffering, and 
in keeping with his disdain for ‘‘faith without works’. 
With good reason has he been called a theological 
utilitarian 


His correspondence reveals numerous occasions 
when the temptation must have been tremendous to 
take sides in the burning questions which tore the 
Emerald Isle of his day into countless pitiful frag- 
ments; yet we read in the foreword to his “‘Paasive 
Obedience” (1712) a determination ‘'to preserve that 
cool and i ial temper which becomes every 
impartial inquirer after truth’. Again, in his “‘Dis- 
course to Magistrates”, he maintains that prejudice 
is nob false : it was the careleasnees of 
free-thinkers to confuse prejudice with error. 

All this needs to be lemented by an appraisal 
of his efforts pro bono too, for example, the grand 
scheme to found a university for the education of 
American Indians. In fact, for this project he 
obtained a substantial Parliamentary grant, whioh 
never came to fruition. 

To-day, we have e likeness of Berkeley in the 
portrait by John Smibert in the National Portrait 
Gallery, London, reproduced as a frontispiece in the 
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special number of The British Jowrnai for the Philo- 
sophy of Science. A fairly recent cleaning has revealed 
the date 1728 in place of 1725. Mra. W. 8. Lewis, of 
Farmington, Connecticut, noticed not long since that 
the promontory in the background closely resembles 
Paradise Rock, Rhode Island, with a gentle slope 
down to the sea on the near side of the rock. This 
resemblance can be clearly seen in a snapshot which 
she took from near Berkeley’s Farm and sent to the 
National Portrait Gallery. For these details I am 
indebted to the kindnees of Mr. O. Kingsley Adama, 
director of the National Portrait Gallery. 

Berkeley moved to Oxford in 1752, by then an 
exhausted man. His death occurred early in 1758, 
when, in the sealusion of Christ Churoh, he wae-tild 
to rest. F. I. G. RAWLINS 


THE INTERNATIONAL 
GEOPHYSICAL YEAR 1957—58 


1882-88, many nations jomed in a great inter- 
national scientific enterprise, the International 
Polar Year, in which the geophysics of the polar 
regions—-mainly the Aratic—-was intensively studied, 
and expeditions set up polar meteorological, magnetic 
and auroral stations and operated them for twelve or 
thirteen months. In 1932-88 the jubilee of this First 
Polar Year was oelebrated by a repetition and 
extension of the enterprise, and ionospherio observa- 
tions were included in the programme. 
On April 8, 1950, Dr. L. V. Berkner, at a small 
oe of goophynioists at the then home of Prof. 
. A. van Allen, Silver Springs, Maryland, U.S.A., 
proposed. a second repetition after twenty-five instead 
, in view of the rapid advances made 
in saientific, especially ionospheric, teoh- 
niques. Being favourably regarded, this 
was formally brought before three international 
acientiflo bodies in the summer of 1950—the first to 
meet was the Mixed Commission on the Ionosphere 
(MCI), formed by the International Council of 
Soientiflo Unions (ICSU) under the sponsorship of 
the International Union for Saientiflo Radio (URSI) 
with the oo-operation of the International Astro- 
nomioal Union (LAU) and the International Union 
for Geodesy and Geophysios (UGGI). The Mixed 
Commiasion on the Ionosphere presented the fae Se 
in some detail to the International Counail of Scientific 
Unions, and recommended the formation of a oom- 
mittee to organize a third polar year in 1057-58. 
The were later endorsed by the Inter- 
national Union for Scientific Radio and the Inter- 
national Astronomical Union. in r 1050, and 
came before the Bureau of the International Counail 
in January 1951; this commended them to its 
Executive Board, which met m Oetober 1951 and 
decided to set up a ‘special committee’ for the purpose, 
under the direct auspices of the International Council 
(not & ‘mixed commission’ of several unions, spon- 
sored by one of them). The choice of members 
delegated by the Executive Board to the Bureau was 
made by the latter at its next meeting in May 1952 ; 
four members were appointed, representing the 
International Astronomical Union, the International 
and Geophysics and for Scientrflo 
ional Geographical Union, 
respectively, with Col. E. Herbays, general searetary 
of the International Union for Scientific Radio, as 
convener. At the same time, the nations adhering 
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to the International Counail were invited to form 
national oommittees to organize their participation 
in the new Polar Year; and through the Moscow 
- Academy of Science, the co-operation of the U.8.8.R. 
was invited. 

In the summer of 1052 the International Union of 


. Scientific Radio set up its own committee to organize 


the ionospheric and radio parte of the enterprise, and 
the Mixed Commission on the Ionosphere discussed 
and made further proposals concerning it. By that 


- time the view had developed among the unions oon- 


cerned that the enterprise should deal as much with 
tropical and southern non-polar regions as with the 
Arotio and Antarctic, and tists change was eorogdined 
by the Executive Board.and General Assembly of the 
International Council of Scientific Unions meeting in 
October 1952, which decided to a the name 
to the International Geophysical Year (Année Géo- 
‘physique Internationale, AGI), and also: (i) to 
the committee with the organization of a 

series of new determinations of longitude differences, 
ed e for Ee the International Union for 
os, supported by the Inter- 

an TORNA ae 
the formation of a new mixed commission of the 
International Oouncil; (it) to invite the other mter- 
ested unions, like the {oternational Union for aia 


Rédio, to set up their own organising rommi 
the Special Committee of the International Counc 
(CBAGT) continuing with ita very limited numbers ; 
and (uii) to welcome the collaboration of the World 
ede a oe Organization (WMO) im the enterprise 
and to a representative of that body to the 
Special Committee of the International Counoul. 
‘In October 1952, a preliminary meeting of some of 
the members of the Special Committee of the Inter- 
national Council was held, and it was decided to renew 
the appeal (through Col. E. Herbays, who was elected 
provisional secretary) for the formation of national 
committees for the International Geophysical Year 
and the preperation of national plans; to hold ita 
first full meeting in June or July 1953; to define the 
International Geophysical Year as extending from. 
August 1957 to the end of 1958 {seventeen months) ; 
to propose to the International Council of Scientrflo 
Unions a moderate increase in ite own membership, 
in view of the wide seo dd A tented sie ; and to 
seek financial support for the International Council 
from the United Nations Educational, Scientific and 
Cultural Organisation, to provide for a secretariat 
for the International Geophysical Year from the 


beginning of 1955. 

March 1953 the Bureau of the International 
Council enlarged its Special Committee to molnude 
eleven representatives as follows: International 
Astronomical Union, N. E. Nerhind and ML Nioolet ; 
International Union of Geodesy and Geophysics, J 


- Coulomb and P. Tardi; International Geographical 


Union, J. M. Wordie; International Union for 
Scientaflo Radio, L. V. Berkner and M. Boella ; Inter- 
netuonal Council of Scientiflo Unions, 8. Chapman 
and E. Herbays ; World Meteorological Organization, 
J. Van Mieghem and 8 second member to be 
“appointed. The Special Committee of the Inter- 
nstaonal Council thus enlarged held its first meeting 
at Brussels during June 80—July 8, 1953; in place 


- of MM. Nerlond and Tardi, MM. A. Danjon and G. 


Laclavére attended, and alternate representatives V. 
-Laursen (secretary of the Aasomation for Terreatrial 
~ Magnetiem and Electriaty of the International Union 


for Geodesy and Geophysios) and W. J. G. Beynon 
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(secretary of the Mixed Commission of the Ionosphere) 
attended by invitation, twelve representatives 

in all. (Later in July, N. E. Nørlund was succeeded 
on the committee H. Spencer Jones, and A. 
Danjou was appointed formally as an alternative 


(spent in sinea poasion), 
8. Obapman and L. V. Berkner were elected president 
and vice-president respectively, and M. Nicolet was 
elected general secretary from November 1; the 
period of appointment as provisional ‘secretary of the 
origmal convener, E. Herbays, has now ended, and 
his valuable work for the International Geophysical 
Year and excellent arrangements for the meeting were 
warmly acknowledged. On the remaining three days, 
the Special Oommuttee of the International Council 
met in open session with the participation of 
‘obeervers’ delegated by several of the national 
committees for the International Geophysical Year, 
twenty-five people being present in all, drawn from 
countries. E. Herbays reported the formation 
of further union and a a ie. from which 
twenty-six documents had been received, outhning 
union or national programmes and proposals. To oon- 
sider these documenta, eleven groups (partly over- 
lapping) were formed from all those present, to deal 
with (i) meteorology, (i) latitude and longitude 
determinations, (iii) geomagnetiam, (iv) the ionosphere, 
(v) aurore and ow, (v1) solar activity, (vii) cosmic 
rays, (viu) glaciology, (ix) oceanography, (x) the 
ahoice and announcement of world days for specially 
intensive observation the International Geo- 
physical Year, and (xi) publication. These groups, 
m the work of which the help of the ‘observers’ was 
most valuable; each prepared a draft re and 
associated resolutions, and then, where rable, 
held joint meeti to revise and te their 


comple 
' reports. With the aid of the Royal Meteorological 


Institute of Belgium, these reports and resolutions 
were typed and duplicated for consideration by the 
meeting as & whole; with some further modifications, 
the combined report and resolutions were adopted 
by the Special Committee of the International 


Oounail, to be a general preliminary guide to the 
unions and national committees. The committee, m 


oonctugion, é its warm thanks for the hog- 
pitality it reosived in many ways, from the 
Royal Belgian Academies (m whose Palace the 


ee a a 
Institute and its direotor, Prof. E. Lahaye, 
Prof. J. Tison, and from Prof. V. Brien. 

The soope of the International Geophysical Year 
is too wide to be indioated here even in outline ; 
the Special Committee of the International Council 
recommended each national committee to take steps 
to inform the soientifio and general publio on the 

of the International Geophysical Year and 
the plans for the enterprise. Here only a few major 
items will be mentioned. 

The main meteorological problem to be attacked 
is that of the general circulation (and the sasociated 
thermodynamios), particularly above the troposphere ; 
and. special efforts are urged, and in part are assured, 
for the exploration of the atmosphere up to 30 km. 
height (at least on certain of the World Days), 
especially along the three memdians 10° E., 140° E. 
and 70° W. 

These meridians were adopted also for special 


‘;onospheric and magnetic mvestigation. The World 


Days, on the average five per month, are to be 
fixed partly in advance (three per month) and partly 


No. 4373 August 22, 1953 


at short notice according to the existing solar activity 
and expected degree of magnetic and ionospheric 
quiet or disturbance ; these disturbances are among 
the major problema to be examined further during 
the International Geophysical Year. A t improve- 
ment in auroral observation is to aimed at, 
including sid from air pilots and meteorological 
officers, and also taking advantage of the new means 
of detection of daytime aurorw, and of suroræ behind 
clouds, by radio techni The latitude and 
longitude programme is intended to improve the 
aocuracy of time determination and of star catalogues, 
and to extend our knowledge of the irregularities in 
the earth’s rotation, of the relative displacements on 
the earth’s surface and displacements of the vertical, 
and of the time of propagation of radio waves. 
Limited programmes on glasiology, climatology, 
ocean hy and cosmic reys are also envisaged. 

The Executive Board of the International Counoil 
of Saientiflo Unions, meeting in Strasbourg shortly 
after its special committee met in Brussels, provided 
funds for the secretariat of the Special Committee 
up to December 31, 1954, and enrolled it for the 
time being among its ‘permanent services’. The 
International Union of Pure and Applied Physics 
(IUPAP), through its representatives, expreesed an 
interest in the International Geophysical Year, 
particularly in regard to coamic rays, and it seems 
not unlikely that it will become a participating 
union, form a union International Geophysical Year 
oommittee, and nominate a representative on the 
Special Committee of the International Council. 

By slow stages the Special Committee of the Inter- 
national Council has been constituted, and with the 
eid of the nationa] committees for the International 
Geophysical Year set up at its invitation it bas 
formulated an extensive co-ordinated programme 
the realization of which in large part may now con- 
fidently be expected. But the enterprise will not be 
folly successful unless all the major nations of 
sotentific culture in it; for this reason, at 
the request of tts Committee, the International 
Council of Scientific Unions has formally invited the 
renewal in this enterprise of the valuable and effective 
co-operation given by Russia to the first and second 
International Polar Years; and also has requested 
that the U.S.S.R. should co-operate in encouraging 
other nations to take part that have not yet agreed 
to do so. SYDNEY CHAPMAN 


PRODUCTION OF ANTIBIOTICS 
AND THEIR USE IN INDUSTRY 


SYMPOSIUM on ‘ Antibiotice—their Production 

and Use in ’ was held by the Society 
for Applied Bacteriology at Oxford on July 7. The 
discussion waa opened by Dr. A. Hirsch (Unilever, 
Ltd., Bedford), who pointed out the desirability for the 
continued study of polypeptide antibiotica. At the 
present time these antibiotics cannot be fully utilized 
because the necessary chemical knowledge and 
methods for their development appear to be lacking. 
In this respect, the peptide antibiotics resemble peni- 
cillin and other early antibiotios which were developed 
long after their first description. Most of the success- 
ful methods of protein chemistry concern compounds 
with a molecular weight of more than ten thousand, 
while paper-chromatographic methods are useful with 
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compounds of a molecular wei t of up to a thousand. 
The i is not y covered, and 


even counter-current studies are only of limited value 
because they rely on the hydrolysis of the very 
structures which ought to be the object of the study. 

The rapidly bactericidal nature of the polypeptide 
antibiotics renders it unlikely that they act by com- 
peting with empantial metabolites. Surface aotivity 
and consequent absorption of the antibiotics on the 
bacterial surface have been shown to occur in many 
oases, and the similarity to the antibacterial action 
of cationic detergents is very marked. This surface 
aotivity may not be the immediate cause of the death 
of the bacterial cell, but at least it enables the anti- 
biotio to be effective in very minute amounts. Surface 
activity may also eventually permit of more specific 
action with smaller toxicity than would be possible 
with metabolio competitors. It was thought at one 
time that antibiotios effective against Gram-negative 
organisms would also be toxic, the structure of Gram- 
negative cells resembling animal tissues more olosely 
than Gram-positive organisms. The polymyxin anti- 
biotios are, however, selective against Gram-negative 
organisms, and their toxicity is no greater than that 
of some other polypeptide antibiotica. 

The next speaker was Dr. T. 8. Work (National 
Institute for Medical Research, Mill Hill). He 
discussed, from the point of view of the com- 
parative biochemist, the reason for the selective 
action of the mediamally useful antibiotics. Peni- 
cillin is about ten thousand times more toxic to 
some micro-organiams than to animal tissues, and 
even chloromyoetin is some hundreds of times more 
toxic to bacteria than tissues. The available evidenoe 
suggests that penicillin at any rate disrupts the 
protein metabolism of micro-organiams. This may 
explain the selective action of penicillin, because 
proteins are wall known from immunological work 
to be the agents responsible for specificity. The 
study of the synthesis of protein may therefore give 
a clue to the selective action of the non-toxic anti- 
biotics. 

The synthesis of proteins is currently explained in 
two different ways. They may be built up, piece by 
piece, from amino-acids, or they may be formed as 
on a template, the whole molecule being ' 
out’ in @ single operation. The latter explanation is 
largely favoured by geneticists, who regard the genes 

as the templates. Should this latter explanation be 
serch, ape eget might be difficult to investigate 
experimen , and the first explanation affers the 
best hope to break the process down into small steps 
capeble of study. 

The nature of protein synthesis has been investi- 
gated in lactating animals injected with radioactive 
amino-acids. The amino-acids passed rapidly 
through the mammary barrier and were synthesized 
in the gland to casein and §-lactoglobulin. Immune 
globulin, however, was found to pass between the 
milk and the blood stream and was not synthesized 
in. soo gland. After radioactive amino-acids 

diab ble into the blood stream, samples of milk 

and the casein from it mildly hydrolysed, 

Twelve separate fractions were collected from a 

column, and the radioactivity of these was found to 

be equally distributed. This was strongly suggestive 

evidence that the synthesis occurred by a template 

mechanism, since an unequal distribution of radio- 

activity would be anticipated if the protein was 

synthesized partly from pre-formed peptides and 
partly from individual amino-acids. 


380 a 


The industrial fermentation of the commercially pre- 
pared antibiotics was discussed by Dr. M. Lumb (Boota 
Ltd., Nottingham). Many of the antibiotios first de- 
scribed in the United States are now produced in 
Britain; this has not, however, detracted from the 
value of penicillin, the production of which is still in- 
creasing. The largest manufacturgpr of penicillin ie still 
the United States with 20 million mega-nnitsfmonth, 
followed by the United Kingdom with 4-5 milion 
megs-units/month and Japan with 1-5 million 
units/month. The expense of penicillm production 
has decreaged in recent years for several reasons. 
Media now oontain the oorrect precursors (for 
example, phenyl-acetia acid for peniallm G), although 
it remains true to sey that corn-steep liquor is still 
one of the main ingredienta for penicillin production. 
With the streptomyoes antibiotieas this subetance is 
not quite so useful, and media still need supple- 
mentation with expensive meat extracts. The 
selection of the beet strains of moulds and the 
addition of fatty acids to the medium are other 
factors which have increased the yields of penicillin, 
The parent culture for most of the strams in use 
to-day is strain 48-701; but this has been adapted 
to local conditions by different manufacturers. The 
expensive finishing process of ing of the 
early days has also been replaced by cheaper and 
better methods of ization. 

The place of the assayist in the production of anti- 
biotica was described by Mr. K. A. Lees (Glaxo, Sefton 
Park). For routine use with penicillin, dihydrostrepto- 
mycin and streptomycin, he advocated agar-diffusion 
assays with Baotllus subtilis as the test-organiam and 
phosphate buffer as the diluent. For most routme 
assays an error of +5 per cent is suitable; with in- 
creased replication, this can be improved to +1 per 
cent, which may be necessary when ing fresh 
standards. A particular problem of antibiotic stand- 
ardiszation is that of the relative potencies of the 
streptomycin and dihydrostreptomyam national 
standards. For example; does 1,000 unita of the 
streptomycin, standard when hydrogenated with 100 
per oent efflaiency yield 1,000 unitas of dihydro- 
streptomycin ? This problem of the relationship 
between these two biological standards appears to be 
unique, and it may warrant the publication of oom- 
parative results on the two standards obtamed by 
several independent physioo-chemioal and biological 
methods to enable a reasonable estimate: of the 
areca | between the existing standards to be 
establi ; 

The use of antibiotiœs for the oontrol of plant 
diseases was discuased by Dr. P. W. Brian (I.C.I., Wel- 
wyn). The antibiotics developed for medicinal pur- 
poses, that is, those commercially available, have not 
proved very satisfactory for plants, and expense, too, 
has eo far been against this application. of antibiotics. 
Further, these antibiotios are more effective against 
bacterial than fungal diseases, although the latter are 
economically the more important. However, the fact 
that antibiotics, unlike other chemical means of 
control, aan be non-toxic to planta and effective in 
small concentrations has encouraged the continuance 
of this reasearch along its own lines. í 

Recent trends have led to the isolation of anti- 
biotias speaifically designed aghinst plant pathogens. 
Antibiotios such as antimycin, hellixin and toximyoin 
are all effective against experimental apple scab 
disease and against the development of early blight 
in tomatoes. Griseoftuvin is one of the earlier anti- 
biotios recognized for its antifungal properties nd is 
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sometimes known as the curling factor. It is relatively 
not phytotoxic and oan be taken up by & number of 
plants into their tissues; this may give the plants 
resistance to some diseases, Under some conditions 
which may prevail in soils, griseofhivin can be stable, 
and if the producer moulds were present the antibiotic 
could be formed in the goil. This offers an attractive 
way of utilizing antibiotics produced in situ for the 
eontrol of plant diseases. ` 

The well-known effect of antibiotics in animal 
nutrition was desaribed by Dr. J. W. GQ. Porter 
(National Institute for Research in Dairying, Shin- 
fleld). There is no longer any doubt that penicillin 
and aureomycin, and to a smaller extent some of 
the other antibiotios, cause & significant improve- 
ment in the growth-rate of some animals. Thus the 
growth-stimulating effect of antibiotics is estimated 
at 12 per oent in pigs, 15 per cent in chiaks, 30 per 
cent in turkeys and 20 per cent in calves. The factors 
affecting the response are mainly the age of the 
animal, the response being most marked with young 
and rapidly developing animals, and the composition 
of the diet, the affect being most noticeable with 
all-vegetable dicts. 

The explanation of this phenomenon is still obscure. 
The bacteriological picture 18 confused, and, in 
chickens at least, the workers at Shinfleld have not 
been able to demonstrate a change in bacterial flore 
as the result of antibiotic feeding. Even so, the 
evidence remains fairly strongly m favour of the 
antibiotic combating & sub-clinical form of disease, 
because the growth-stimulating effect of the anti- 
biotias disappears if chickens are either raised ın new 
premises or are kept under conditions which striotly 
exclude miaro-organisams. 


NEW FISH CULTURE METHODS 
FOR TILAPIA IN EAST AFRICA 


By J. M. BROWN 


Fish Culture Farm, Game Dept., Kenya 
AND 


Dr YERNON D. van SOMEREN, M.B.E 
River Research Centre, Game Dept., Kenya 


ARIOUS species of Tilapia are now widely used 

wn African and other tropical countries for fish- 

farming purposes, their use having been popularised 

particularly by the intenatve work on them in the 
Belgian Congo 


In many instances, the weight yields from oulti- 
vated. have been a ton or more per aore per 
year, whioh are greatly in excess of those 
obtai in Europe using carp or other temperate 
region species. In nearly all cases, however, thease high 
weight-yields have been composed largely of thousands 
of small ‘trash’ fish-—-fry and fingerlings which have re- 
sulted from unrestricted breeding in the production 
ponds, with consequent runting of the population. 

While it is true that such small fish may be 
utilized by some African tribes aa food, there is po 
doubt that East African natives, and certainly all 
Europeans, prefer their fish to be of larger edible 
gize. Early and t breeding under tropical 
pond conditions is indeed the greatest disadvantage 
of the various Tilapia species ; and with the various 
culture methods introduced by Belgian and other 
workers, it is impossible to ensure that all the fish 


ct 
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are of large mze when the orop is to be taken at 
weekly or more frequent intervals, and not by periodic 
long-term draining of the ponds. The mizte, 
developed hb ener pie a for example, is an effort 
to overcome this disad , but im itself suffers 
from other disadvan vantages in thet it is not possible to 
take a regular crop of over & long period of time, 
and the final draming during which the fish are 
sorted involves a definite loss of fertility each time 
the pond is drained; while the smaller flah which 
eee A a E 
quite unoertain as regards numbers, and makers | 
themselves stunted in growth. Other methods whi 


involve the draining of production ponds before 
result in loes of 


while the use of predators is still 

The orux of the matter is always the too frequent 
breeding of Tapia in ponds, and the necessity for 
adapting cultural methods to obviate this; as qne 
delegate to the recent Inter-African Symposram on 
ete and Inland Fisheries put it, what is 


really required in Africa is a method of fish 
whereby “the farmer manages the fish, and not the 
flah manage the farmer l’ 
The only practicable method of controlling Tapia 
breeding would appear to be one by which the sexes 
can be separated quite surely in the otion 


population of various ages, unleas they are fu 
mature and the males in breeding coloration wit 
other secondary séxual charaoteristios developed. By 
this age, the fish have no bred once or more, 
and growth has been cheo with the onset of 
maturation. What is required, therefore, is & oertain 
method of sex separation before maturity, and this 
we believe we have found during the course of 
experiments at the Fish Culture Farm of the Kenya 
Game Department at Sagana. - 

Work here has been concentrated mainly on the 
indigenous Hast African species T. nigra, whioh has 
already been introduced widely into dams in the past, 
and shows all the usual features of frequent breeding 
and over-population. This species is, however, one 
of the genus group in which the males tend to be 
larger than the females, and we have found that this 
sexual size-difference is evident several months before 
maturity, and that it can be used with oomplete 
accuracy for separatmmg the sexes before maturity, 
aleak e DEA cache lL we ae glee i aes haa sans 

own and simular age. It is not possible to separate 
the sexes by size in & mixed population of various ages. 
Furthermore, the degree of difference ia apparent 
early and well marked. With high rates of population 
it is leas obvious; a rate of 1,200 fish per acre gives 
the best result, but even ab 2,400 per acre the 
difference is still practicable. 

The technique is simple. Isolated pairs of fiah are 
allowed to produce batohes of fry in spawning ponds. 
When about 5 om. long (two to three montha),- 
batches of fry of similar age are stooked in fingerling 

at 1,200 per aare. About two to three months 

, at an average length of about 10 am., sexual 
distinction in length is obvious and of the order of 
about 2am. At this age, a hundred fish are seined, 
measured to the nearest 0:5 om., and the length- 
frequency of the sample caloulated. The figures show 
two e ape those of the larger size being the 
ividing size-limit is fixed, allowing 0:5 am. 

ee chee eee es T 
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overlap), and all the remainder of fish above this 
aize-limit are separated out. These are all males and 
are stocked by themselves in the production ponds. 
Sinoe sex ratios are nearly always even, at least half 
the flngerlings tine are males. It is, of course, 
also posable to the females only, but their 
growth-rate is not as good ag in the males. 

Such males im uotion ponds may reach 4 
commercial size of 20 am. in about eight to nine 
months from birth ; but as before it issadvantageous 
to keep the ‘male only’ stocking rate at 2,400 per 
acre or lower. The natural yield of our 
ponds, without fertilismg or artificial feeding, is 
about 250-800 Ib. per acre, and this oould presumably 
be increased by the usual cultural methods. 

This method, which we term ‘monosex’ oulture, 
has a good many advantages. Tt is not necessary to 
drain the pond to take a crop ; thus loss of fertility 
is avoided. The orop is taken by seining as often as 
A and from time to time the production ponds 

with further males m numbers equi- 
valent to the orop taken. Sinoe breeding is completely 
eliminated, there is no over-population or runting, 
and the stook-rate oan be kept constant. This method 
is not a sterilization technique, and some of the 
separated males do in fact mature; but the check in 
growth is not so marked. ,We have also found that 
if mature males the growth of which has already 
slowed down are also stocked separately at a 
lower rate in & monosex pond, their growth-rate can 
be further increased. 

This technique has been applied only to T. nigra. 
We have also experimented with T. melanopleura 
introduced from the Belgian Oongo; but although 
the Belgians have shown that sex differentiation in 
size ooours with this species after about 20 om., we 
have found no evidence of this up to 12 am., at which 
size they mature in Kenya. Unless the difference is 
evident before maturity, the technique is not of great 
value. T. melanopleura has not been | aB 
a farm flah in Kenya, as the death-rate on 
is far higher than with T. nigra, and breeding 18 


. irregular, with fewer fry per brood. 
The second 


promising technique whiah we have 
eepe is based on observations of the`feeding 
habite of T. nigra. This species is not @ plankton 
feeder but a grazer, utilizing the epiphytio and 
epilithio alge in its environment. Although it is 
known that the Lake Victoria moblids apparently 
utilize only the diatoms in their food, F. nigra can 
thrive well on other green algw suoh as eugienids, 
and diatoms only are not eesential. 

The soft flocculent mud bottom of the normal fish 
pond is far from ideal for the growth of seasile alge, 
since they require a fairly firm substrate upon which 
to grow—such as the stonework on the inlet and 
outlet towers or fringing graas, where indeed T. nigra 
may be seen feeding most. We have therefore tried 
increasing the hard surface available for alge by 
suspending screens of papyrus matting vertically in 
the water (in an east-west direction, so that both 
aides receive sunlight at this latitude). Results to 
date show that fish in such ‘screened’ ponds show a 
16-20 per cent increase in growth over smnilar fish in 
unscreened ponds. Thus this technique offers a 
oe oe eee 
the pond. The screens develop a good 
alge and protoroe in a few wodi, and ae 


Withy hurdles are now proving more lasting and 
better, and ‘various other possibilities also suggest 
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thernselves, such as applyimg fertilizer purely locally 
to the screen itself, and not to the pond as a whole, 
since free plankton is of little use to this species. 
The main easential is to increase the hard grazmg 
area without diminishing the volume of water 
appreciably, and trials are now also being made of 
planting the pond bottom with a mat of controllable 
vegetation to increase the available area for epiphytic 
alge. 
However, simple screening can be carried out easily 
and cheaply in African fish-ponds,, and screens are 
easily removed to seine the crop. Screening combined 
with monosex culture (where we shall supply the 
males) should solve a good many of the local African 
fish prodtation problems, where shortage of water 
and natural disinclination for work prealndes any of 
the more complex procedures such as fertilizing, 
ee eee 
e are indebted to Mr. Hugh Copley, fish warden, 
Kenya Colony, for constant encouragement and 
advice, and for permission to publish this preliminary 
communication. 


EARTHQUAKE SWARM IN THE `’ 
IONIAN SEA 


N earthquake swarm. in the Ionian Sea began on 

August 9, and on August 15 the swarm appeared 
to be continuing. The epicentree seem to have 
migrated alightly, but all have been near the Greek 
islands of Ithaca, Cephalonia and Zante. The earth- 
quakes have not all been of equal magnitude. 

The first shock, on Sunday, August 9, at 07h. 41m. 
02s. a.u.t., had ita epicentre near lat. 88° 19’ N., 
long. 20° 39 E. near the islands of Ithaca and 
Gena oni During this earthquake, two hundred 
houses were destroyed or damaged on the island of _ 
Ithaca, three people being Killed and fifty injured. 
The earthquake was registered at Edinburgh with 
the first pulse eP at 07h. 46m. 266.a.m.r. On Monday, 
August 10, the shocks continued on the islands of 
Ithaca and Cephalonia and were strong on the 
island of Zante. On Tuesday, August 11, an earth- 
quake was istered at the Royal Observatory, 
Edinb ith thd first wave P at 08h. 37m. 41s. 
a.m.r. It had ita epicentre near the island of Cepha- 


the houses and two hundred and fifty people were 
injured. On the island of Ithaca, the port of Vathy, 
egenday Lone ol OJren a, ue daa by the 
earthquake and also swept by a tsunami or seismio 
sa wave caused by submarine geological faulting. 
In Vathy, 98 per cent of the houses were damaged 
or destroyed. On this day also most casualties 
occurred on the island of Zante, which had a popula- 
tion of 11,000. The town of Zante was destroyed, | 
three quarters of it being burned by fires occasioned 
by the scattering of household fires during the earth- 
quake, the water supply having been disrupted. 
Some three thousand people on Zante Island were 
rendered homeless. 
On Wednesday, August 12, the largest earthquake 

of the present series as yet was registered at Edin- 


- burgh (P at 00h. 20m. 12s. a.x.T.). The epicentre 


was near those of the previous three days and the ' 
shock originated at about 08h. 28m. 488. a.x.T. On 





Greece and Ionian Sea showing previous spicenires x 
epiosnizres of August 9 (9 Se) ap 


ae occasion the porta of Argostoli and Laxouri on 
o island of Cephalonia were completely destroyed. 
At Argostoli, the former British naval base, with a 


tion of 8,800, the pri along with all other 
uildings, was peed tot have collapsed, the 


From the coast of Ithaca high columns of smoke 
arose, and portions of the islands alid mto the sea. 
The Greek Minister, Mr. Adamopoulos, stated that 
the disaster was greater than that due to the earth- 

of April 22, 1928, when part of Corinth was 

ed. The total population of the islands of 
Cephalonia, Ithaca and Zante was 120,000, and it ia 
estimated that in the present, possibly continuing, 
swarm there have up to the present time been about 
& hundred and twenty earthquakes and tremors, 
some hundreds of people have been killed, thougands 
injured, 75,000 rendered homeless, and that the 
material losses have been near £24 million. - 

The Alpine folds trend north-north-west to south- 
south-east through Greece, swing east to west through 
Crete ard continue through southern Turkey in Asia 
Minor. The sone is one of instability, and gravity 
anomalies exist. On August 11, 1908, an earthquake 
occurred im southern Greece with ieatrumental 
magnitude 8, and the positions of some recent 
os ‘are shown on the scoompanying map. 

quakes have occurred previously with approx- 
imately the same epicentral pomtion as the present 
swarm. During the year 1896, the island of Zante 
was shaken by 306 earthquakes and tremors. From 
a focus with epicentre at lat. 38° N., long. 204° E., 
earthquakes occurred on January 24, 1912 (M = 6§), 


- 
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March 9, 1982, and September 20, 19389 (M = 64). 
From & focus with epicentre at lat. 88° N., long. 
20° E., an earthquake occurred on February 14, 
1948, and from a focus with epicentre at lat. 384° N 
long. 204° E. an earthquake occurred on January 7, 
1948 (Af ~= 54); the last-named had a depth of focus 
of 100 km., the others being from somewhat more 
shallow foci. ERNEST TILLoreon 


“ 


OBITUARY 


Prof. R. von Mises 


Pror. von Mises, who died on July 14, had a 
world-wide reputation among applied mathematicians 
and serodynamicists. He was born in Austria on 
April 19, 1888, and was educeted in Vienna, where 
he obtained his doctorate in 1807. After holding the 
poste of lecturer, extraordinary profeasor and pro- 
fessor at Bruenn, Strassburg and Dresden respectively, 


he was appointed professor of applied mathematics - 


and director of the Institute for Applied Mathematics 

at the Uni of Berlin in 1020. He held this 

post until 1938, when he left Germany ee ee 
Eae position at Istanbul during 1988-89. He 

ted to Harvard University, where he wag first 

Py aes and associate profesor during 1989-43 

anil afterwards Gordon MacKay professor of 
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aerodynamics and applied mathematics during 
1948-53. 
` His scientific work covered the whole of mechanics, 
including elasticity, as well as the theory of prob- 
ability and statistics, and the philosophy of science. 
But he will be remambered iadly for his researches 
in theoretical and applied ftuid mechanics. To this 
subject he made numerous contributions, including 
the theory of aerofoil design and the theory of 
boundary layer flow. 
He had a great influence on the development of © 
ted the famous ZAMM 
Mathematik und Mechansk) 


- and edited it from 1920 until 1988. In the United 


States he was editor of ‘‘Advances in Applied 
Mechanice’’ during 1948-83. His publications number 
some 142 papers and books on technical hydro- 
mechanics, .the tbeory of flight, differential and 
integral equations of mechanics and physics, the 
theory of probability, and same writings on positivism, 

He had algo a great love for literature and possessed 
a famous collection of books dealing with the writings 
of Rainer Maria Rilke, to whose work he himself 
devoted seven articles. 

A memorial volume to celebrate his seventieth 
birthday ıs ın preparation. He leaves a widow, Dr. 
Hilda von Mises, herself a well-known mathe. 
matinan. His gracious and lovable personality will 
be greatly missed. G. TEMPLE 


NEWS and VIEWS 


Department of Sclentlfic and MONTIS Research, 
New Zealand 


Mrz. L. W. TOLER awp Me. I. D. Drok have been 
appointed assistant secretaries to the Departmant of 
Scientific and Industrial Research, New Zealand. 
Mr. Tiller will be responsible for the agriculture and 
ae group of branches of the Department, and 

ick for those of physics and geology. 


Mr. L. W. Tiller ` 


Mr. L. W. TLLHR was born in Nelson and attended 
Nelson College. He graduated B.So. from Victoria 
University College in 1921, and. in 1922 joined the 
staff of the Gawthron Institute, where he was 


din shares of toe cesarding 
of a large experiment consignment of fruit. While 

studied: at Hast Malling and: Long 
Ashton Research Stations, and at.the Cambridge 
da AE onal cine ith On return to 


Department initiated experi- 
ydretion and. later he 


work on full-scale commercial 

aay faa He also collaborated with the Army and 
Air Force in producing special combat rations 
Services. In 
inted director of food and fruit 
research, one of hi activities being collaboration with 
British research workers in making temperature 


surveys on new refrigerated ships. Since 1948 he 
has been assistant secretary (agriculture and 
biology). In this capacity he has been closely associ- 
ated with the sections of the Department investigating 
fruit, tobacco, hop and entomology Eee and 
plant diseases. 


Mr. I. D. Dick 


Mz. I. D. Dror was born at Napier, and graduated 
in mathematics in 1939. He was%ppointed a mathe- 
mstician to the Department to work on problems in 
mathematical statistics, which were in- 
creasingly umportant in agricultural research. In 
1941 he was transferred to the Radio Development 
Laboratory (established during the War as a separate 
unit of the Department) to work on the design and 
development of aerial systems for radar equipment. 
Ho left the Laboratory early in 1044 to undertake 
ee ee in 

New Zealand army. In 1945 he went to the 


. Middle East and Italy, serving as a gunner in the 


artillery. Mr. Dick rejoined the Department in 10946, 
and was inted dfficer in charge of the Biometrios 
Section. ith the extension of mathematical work, 
this Bection: became the Applied Mathematics 
Laboratory in 1949, with Mr. Dick as director. 


Technological Educatlon In Great Britain 


Repiyina for the Government in an adjournment 
debate in the House of Commons on July 23, 
the provision of courses m technology at technical 
colleges for studenta ling outaide the boundary of 
the local authority maintaming the oollege, the 
Parliamentary Secretary to the Ministry of Education, 
Mr. Kenneth Pickthorn, said that the principle of 
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regionalism is fully accepted by the Government 
although it is realised that it may not always be 
posible to provide in any one college all the courses 
which students might desire. He thought that there 
should be little difficulty in making satisfactory 
for those students living outside the 
boun of the local authority responsible for the 
college, and he confirmed the Ministry's recognition 
of the importance of technical and technological 
, development and the vital part which research plays 
in such devel t. Nevertheleas, it was apparent 
from Mr. Pickthorn’s reply and Mr. William Wells's 
opening speech that there is little prospect of getting 
an an afeotive central policy for technical education 
while it remains under the control of local education 
authorities, and indeed of the Ministry of Education. 
The need was again clearly demonstrated for placing 
the responsibility for higher technological education 
fairly gle squarely on one body closely concerned 
‘with university ucation, such as the University 
Gtants Committee. 


Joint Commission on Electron Microscopy 


By agreement with the International Oounail of 
Scientific Unions, a Joint Commission on Electron 
Microscopy has been formed, which is made up of 
four participating International Unions, ted 
as follows: International Union of Pure and Applied 

, Dr. A. 8. McFarlane (Great Britain) and 
Prof. R. Signer (Switzerland) ; International Union of 
Biological Sciences, Prof. L. Bugnard: (¥rance), Prof. 
Trene Manton (Great Britain) and Dr. F. O. Schmitt 
(United States); International Union of 
lography, Dr. R. W. G. Wyckoff (United States) ; 
International Union of Pure and Applied Physica (the 
parent Union of the new Commision), Dr. G. Dupouy 
(France), J. B. le Poole (Netherlands) and Mr. F. W. 
Cuckow (Great Britain), The*Joint Commission is 
now organizing an international conference on 
electron microscopy which will be held at the London 
School of Hygiene and Tropical Medicine during 
July 6-9, 1054; . further details of the conference 
will be announced later. Al communications regard- 
ing the Joint Commision should be addremed to Mr. 
F. W. Cuckow, Provisional Secretary, Joint Com- 
mission on Electron. Microscopy, Institute of Cancer 
Research, Royal Cancer Hospital, London, 8.W.8. 


East African Industria! Research Board: Report - 


for 1952 


Tus tenth annual report of the East Afrioan 
Industrial Research Board covers the year ended 
December 81, 1952 (pp. 20. Nairobi: Hast African 
High Cormmiasion, 1953). Full agreement between 
the East African Governments on the future of 
researoh has not yet been reached, and until a 
permanent ion is established, activities 
cannot be extended to include oivil engineering or 
metallurgical investigations on the scale desirable. 
hg oper rag ed Nia abe S 

the pilot-sosle production of material contaming 
crude from waste obtained in the dry 
decortication of sisal, and the National Research 
Devel t Corporation and the Medical Research 
lied with material for use in the 


investigated. Triple superphosphate has already been 
obtained satisfactorily from Sukulu apatite. Investi- 
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gatione of the most economical method of binding 
kyanjte for heating in & rotary kiln indicate that 
pell 


the with molasses gives the beat 
results. A clay deposit has been found near Nairobi 
from which a drain-pipe body oan be 
prepared that will take æ glaze. Cement clinker 


giving satisfactory strength testa has been prepared 
Food a alton ta foe claya when ths fecrior of a 


stationary oil-fired kin was modified so that it was 
more like a muffle furnace. The study of the fer- 
mentation of vegetable matter, such as sisal and 
papyrus, has been commenced, with the objective of 
utilizing methane from such fermentation for drying, 
for the generation of power or as a motor fuel. A 
full account of experiments leading to 
work with a semi-pilot soale digestor on the gaseous 
fermentation of sisal waste is appended to the report. 
The gas obtained consists chiefly of carbon dioxide 
and methane in the ratio 2:3 by volume. Other 
epee ae dee va the ification of diatomite 

fram ‘deposits in Kenya and with methods 
Spal a al 
obtained by caloming looal gypeum. 


Max Planck .Association for ue Advancement of 
Sclence N 


Ix 1945 the German Research Institute, Berlim- 
Dahlem, was seé up, incorporating the organization 
formerly known as the Kaiser Wilhehn Institute and 
Research Establishment. The German Research 
Institute has now been dissolved, with effect from 
July 1, and has been joined to the Max Planak 
Association for the Advancement of Science (head- 

: 10 Bunsenstrasse, Göttingen). The fol- 
lowing institutions in Berlin-Dahlem (with number 
and name of street as ahown, followed by the name 
of the director in brackets) have therefore been taken 
over by the Max Planck Association: Max Planck 
Institute for Comparative Genetios and Oo ital « 
Pathology, 26-28 Ehrenbergstrasse (Prof. Hans 
Nachtshenn), and the Department of Tiasue Research, 
9 Garystraase (Prof. (Mrs.) Else Knake) ; Fritz Haber 
Institute of the Max Planck Association, 4-6 Faraday- 
weg (Prof. Max von Laue); Berlm Department of 
the Max Planck Institute for Foreign Public Lew 
and International Law, 1 Boltxmannstraase (Dr. 
Erich Kraske); Max Planck Institute for Cell 
Physiology, 82 G (Prof. Otto Warburg) ; 
Research Establishment for the Recording of Plant 
Cultures in the Max Planck Association, 16 Faraday- 
weg (Prof. (Mrs.) Elisabeth Schiemann) ; Research 
Establishment for Micromorphology in the Max 
Planck Association, 16 Faradaywog (Dr. J. Q. 
Hehncke). 


Stranded Whales and Turtles 


Taen systematic reporting of stranded whales, 
dolphins and porpoises to the British Museum 
(Natural History) came into.operation in 1913. The 
keeper of zoology at that time, Sir Sidney F. Harmer, 
was responsible for starting the scheme, and with the 

ion of the Board of Trade and other 

t authorities, a valuable supply of material 

and data has since been sent to the Museum. Up to 
the present, 1,041 specific identifications of stranded 
cetaceans have been made. As a result, oertain 
ies thought to be rare are found to be commoner 
than previously believed, and two new species 
have been added to the British let. Receivers of 
wreok and the offlcers of the Coastguard Service have 
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pai mainly nsible for seandimg in 

oarcased or the portions of them fo 
sie aa. The Royal Boo Museum, the 
ment of Lands and’ Fi iag and the National 
Museum of Ireland, Dublin, and many private 
individuals interested in marine mammals have also 
rendered. valuable help. As a further aid to all those 
who are interested, the British Museum (Natural 
History) has re-issued a pamphlet on the subject, 
(British Museum (Natural History). Guide for the 
Identification and Reporting of Stranded Whales, 
Dolphins, Porpoises and Turtles on the British 
Coasts. By F. O. Fraser and H. W. Parker. Second 
edition. Pp. viiit42. (London: British Museum 
(Natural History), 1963.) 2s.). © purpose of the 
aa. is to combine m one publication the advice 
to stranded whales, dolphins and turtles 
it ee e It is also hoped 
that the figures and descriptions may help those 
concerned to di the various species with 
ter certainty and. go add to the interest already 

nstrated in this work. 


Rats and Mice : 

In an attempt tö reduce the appallmg waste of 
food each year in Great Britain, the Ministry of 
Agriculture and Fisheries has revised ita omgimal 
bulletin on rata and mice on the farm (Ministry of 
Agriculture and Fisheries.* Bulletin No. 80: Rats 
and Mice on the Farm. Eighth edition. Pp. iv+ 
17+8 plates. (London: H.M. Stationery Office, 
1953.) 2#. net). The bulletzn 18 an attempt to explain 
in simple language the fundamental principles of 
rodent control, and to provide the farmer with 
sufficient information to enable him to take effective 
preventive and control measures. As & means of 
identifloation, details are given of the common rat, 
EL e ee ee 

eli reppin a pos At ofing new and old 
buil attacks by tans rodenta. Means 
of using poison baits, gases and traps are described, 
as are the farmer’s statutory ities under 
the Prevention of Damage by Pesta Act of 1049. 


Milk Pasteurization 


A pRorusaiy illustrated monograph on milk 
pasteurization has just been published in the World 
Health Organization monograph series (World Health 
Organivation. Monograph Series No. 14: Milk 
Pasteurization, Planning, Plant Operation and Con- 
trol. By Dr. H. D. Kay, J, R. Cuttell, H. 8. Hall, 
Dr. A. T. R. Mattick and A. Rowlands. Pp. 204. 
(Geneva: World Health O ion; London: 
H.M. Stati Office, 1953.) 10 Swiss franos ; 
12s. 6d.; 2.50 dollars). The monograph, which has 
been. lished jointly by the Food and Agriculture 
and the World Health Organizations of the United 
Nations, has been written by British authorities and 
contains a digest of the moat up-to-date information 
on the various stages of milk pasteurization, from 
the planning of a suitable pasteurization plant to the 
drawing-up of legislation concerning the handling 
and treatment of milk. The first essential in milk 
pasteurization is a satisfactorily designed and well- 
equipped deury building. The problemas involved in 
determination of the arte, choice of processing methods, 
planning the layout of the building, and selection of 
construction materials are fully discussed im the 
mon while the three most generally accepted 
‘methods of milk pasteurization and the type of plant 


and 
te the 
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required for eech are described. The operstion of the 
plant is considered in detail, and standards for pre- 
pasteurization and pasteurization procedures are 
clearly defined. 


Phosphate Absorption and Utilization by Barley 


Sıxan the processes of absorption and translocation 
are closely interrelated in the intact plant, the nutrient 
content of roota is both determined by the balance 
of these processes, and is a factor determining their 
rates. The value of using radioactive tracers in 
exploring these phenomena is ‘emphasized and 
tay of tu abe tt Russell and R. P. Martin in 

y of the absorption and utilization of phosphate 
barley plants (J. Bap. Bot., 4, 10, 108; 
1353), pro were selected for an initial 
investigation, namely, the relationship between the 
external concentration and the rate of abeorptian of 
phosphate in actively growmg plants; and the 
relati between the amount absorbed and the 
pattern. distribution. The i wore 
carried out in water culture with radioactive phos- 
phate supplied over a range of 0-0003—30-0 p.p.m. 
phosphorus. When the external concentration of 
gg asia is reduced below 10 p.p.m. phosphorus, 
ion of the absorbed phosphate found in 
oota is markedly reduced. Planta treated with 
ie concentrations of ph lose recently 
absorbed phosphate to the outer medium when trens- 
ferred to phosphate-free solutions: plants treated 
with higher concentrations lose a smaller proportion 
of recently absorbed phosphate. Different balances 
of other nutrients do not appear to affect the general 
ee Peete the abeorption and distribution 
Sai FEN pega Maan quantitative changes occur, 
The conclude that phosphate retention in the 
roots induced by dilute media is a direct consequence 
of the small of phosphate entering the roota 
and is not attributable to the effects of other iong 
which may be simultaneously absorbed. 


Maintenance of Physical Standards 


A TWO-DAY symposium on “Recent Developments 
and Techniques in the Maintenance of Standards’ 
was held at the National Physi Laboratory, 
Teddington, during May 21-22, 1851 (see Nature, 
168, 594; 1951), and the full proceedings, con- 
taming the papers presented and the 
discussions which followed tham, have now been 
j (pp. 100+15 plates. London: H.M.8.0., 
The contents are divided 
into six sections ith primary load stand- 
ards, the standard of standards of radio- 
active isoto temperature, the standard of light 
and stand of frequency. Each section consista of 
two papers, one by a delegate from overseas and the 
other by & member of the staff of the Laboratory. 
Research physicists will be interested in the new 
methods and apparatus proposed or constructed for 
attaining and improving the extremely high order of 
ecouracy and precision of measuremant of the funda- 
mental physical standards ; and, im addition, teachers 
of physics will welcome this up-to-date account of, 
for example, the light-wave standard of length, or 
rneasurements of the velocity of light. 


Natlonal Museum of Wales: Report for 1951~52. 


Tan forty-fifth annual of the National 
Museum of Wales, covering year 1951-52, is as 
usual an interesting and a far from stereotyped docu- 


1952; 4s. 6d. net). 
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ment (pp. 84+4 pL; Cardiff: the Museum, 1952). 
Tt reveals the many facets of the intense vitality of 
this Museum, not the least the large amount 
of advice on technical matters given by the staff. 
In geology, advice to various Ministries and other 
Organizations was ban on thirty-nme occasions, 
involving & total of eighty-one hours of work. In 
botany, 1,078 determinations were made for members 
of the general public, and 115 inquiries dealt with. 
The Zoological Department dealt with 870 i 

of which 158 were concerned with the i tion 
of specimens and 212 with the preservation of 
material, economic problems, and advice on students’ 
theses. In the Department-of Archmology a total 
of 457 individual inquiries were dealt with, either 
verbally or by correspondence. This included 262 
inquiries on numismatios, involving 448 identifica- 
tions. In addition, thirtean special reports were 
prepared in response to requests for technical 
information. A total of 493 inquiries were dealt with 
at the Welsh Folk Museum. ‘his is an impressive 
record and an indication of the valuable ler played 
by the National Museum in the life of the 
Welsh. 


Leeds City Museums l 


Tum Committee of the Leeds City Museum has 
issued a handy guide-book to the oollections and 
their display at the moderate price of 6d. A historical 
introduction concerning the acaba is followed by 
notes on animal characteristics and by a description 
of the four bays in the main gallery devoted to 
the natural. history of Yorkshire. The guide-book 
concludes with references to the oases illustrat- 

ing the story of man’ and some exhibits 
mairiy of looal interest. It is well illustrated with 
photographs and pencil sketches of Yorkshire 
goenery. 
Exhibition- of X-ray Crystallographic Equipment 

Tou X-ray Anatysia Group of the Institute of 
Physios will hold its autumn conference 
during November 20-21, and an exhibition of X-ray 
diffraction will be an important feature of 
it. Offers of exhibits are invited under two 


headings : 
(a) 2 (E) exanpin of ment dovlopnatn in X may 
) examples of recent developments in X-ray 


e a a aan cf all pe, caleba 


oe ae 

spectrometers for fluorescent 
limited space available, i a a 
made from the afters submitted. Offers of exhibits 
giving details of approximate bench and floor space 
required and of any services needed should be sub- 
mitted before September 1 to the Conference Secre- 
tary, Mr. H. J. Goldschmidt, 6/9 aN i 


47 Belgrave Square, London, 8.W.1. 


Institute of Metal Finishing: Officers for 1953—54 


Tua following have been elected officers of the 
Institute of Metal Fini for 1958-54: President, 
Dr. J. W. Cuthbertaon; Vtos-Prasidenis, Dr. 8. G. 
Clarke, Dr. G. E. Gardam, R. å. F. Hammond, Dr. 
T. P. Hoar, F. Mason, R. W. Nicol, E. A. Ollard and 
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O. Wharrad ; lle eds niet Dr. 8. Wernick ; 
and Honorary Treasurer, FE. L., James. 


Announcements 


Ewepnirus Pror. W. L. Warrenouss has been 
elected an honorary life member of the Australan 
Institute of Agricultural Science in recognition of his 
outstanding contributions to agricultural science im 
Australia. Prof. Waterhouse recently retired fram 
the posrtion of research professor in the Faculty of 


‘Agriculture, University of Sydney. 


Taa Research Fund of the Chemical Society pro- 
vides grants for the assistance of research in all 
branches of chemistry. About £700 a year is available 
for this purpose, the income being derived from a 
donation of the Worshipful Company of Goldamiths, 
from the Perkin Memorial Fund, and from other 
sources. Applications for grants should be submitted 
to the General Secretary, Chernical Society, Burlington 
House, Piccadilly, London, W.1, on the appropriate 
form not later than November 14. 


Tan Unrverasities Federation for Animal Welfare 
is holding a-summer school during September 19-26 - 
at Westham House, Barford, Warwi The school 


‘will consist of a number of lectures on various aspects 


of animal welfare, together with fihns, excursions, 
eto. ; at the same time the Vetermary Section of the 
Federation will be holding ita annual general meeting. 
The fee for the course ıs 5 guineas (8 guineas for 
stadents). Further details oan be obtained from any 
branch secretary of the Federation or from Mins 
M. P. Williams, Branch Organizer, UFAW, 7. Red 
Lion ' Square, London, W.O.1. 


Tes Atomio Energy Research Establishment, 
Harwell, is organizing the seventh of its 
courses on the design, use and maintenance of elec- 
tronic instruments used in nuclear physics, radio- 
and work with radioisotopes, all the 
subjects dealt with being unclassified. The 
course will be held during 28—October 2 
at the Isotope School (which is outmde the security 
fence), and applcations are mvited from physicists 
and electronic engineers holding a dagree or equivalent 
qualification. The course is limited to twelve persons 
and costs 12 guineas; board and lodging oan be 
| provided at a chargo of 7 guineas, Application 
orms (to be completed by September 11) and 
further information can be obtained from the 
Electronics Division, A.H.R.E., Harwell, near Didoot, 
Berks. 


THE Institute of Personnel Management, in ool- 
laboration with the Personnel Management Branch 
of the Ministry of Labour, is a five-day 
residential study-course on ‘Employment and Wael- 
fare”, to be held at the Coburg Court Hotel, Beys- 
water Road, London, W.2, during September 6-11. 


' The course, which is limited to twenty persona, is 


for personnel officers and others who are 
responsible for such matters as recruitment, selection, 
personnel records and welfare services. The fees are 
10 guineas for the course (9 guineas to members of 
the Institute) and £8 15s. for board and lodging. 
Registration forms, to be completed sa soon as 
possible, and further information can be obtained 
from the Courses Secretary, Institute of Personnal 
Management Hona 8 Hill Street, 
London, W.1. 
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TECHNICAL PROBLEMS OF THE EXPANSION OF TELEVISION 
IN BRITAIN 


October 1952 the Postmaster General set up 4 

Television Advisory Committee, primarily 
with the task of advising on the development of 
television and aotmd broadcasting in Great Britain 
at frequencies greater than 80 Mo./a., r A aan 
mittee has now published its first . This is 
an important document, for it lays Baro pi basic 
technical difficulties of completing the present single- 
programme network in Great Britain to cover almost 
_ completely the whole of the country and of building 
up another network (or networks) with allowance in 
the frequency spectrum for the posible extension of 
the programmes to colour. These difficulties are not 
insuperable, but they do preeent problems the 
existence of which the non-technical public is possibly 
unaware, and probably the biggest factor operating 
against their solution is not the technical one but 
that of fnance. In the present controversy that is 
brewing in Great Britain on the establishment of 
commercial radio and television in competition with 
the present monopoly of the B.B.O., these technical 
difficulties and their inherent financial consideration 
should not be overlooked. 

Besides televiaion there ia the problem of migher- 
ao are sound broadcasting, such as frequency 

ulation transmissions; a development whioh has 

not made much progress in Britain (probably owing 
to the excellence of the present amplitude-modulation 
system and the efficacy of using medium-waves to 
cover & relatively amall island situated in temperate 
latitudes) ; nevertheless, if the present service is to 
be improved and further programmes developed, the 
experience of other countries indicates that this is a 
matter which will have to be taken up, and the 
Committee specifically states that it will be the subject 
of a future report. 

The nature of television requires high carrier- 
frequencies, and under international agreement the 
frequency bands allotted for television (and higher- 


fre sound broad are five in number, as 
follows: (1) 41-68 Mo./e.; (2) 87-5-100 Mo./s.; 
(3) 174-216 Mo./s.; (4) 470-585 Mo./s.; and (5) 
610-860 Mo. js. 1-3 are known as 


‘very high frequencies’ (V.H.F.), and Bands 4-5 
as ‘ultra high frequencies’ (U.H.F.). A Technical 
Sub-Committee under the chairmanship of Dr. 
W. G. Radley, engineer-in-chief of the General 
Post Office, and of nine other members 
drawn from the Post Office, the B.B.C., the radio 
industry, the Department of Scientific and In- 
dustrial Research and the University of London, 
was set up to consider these bands, and their con- 
oluaions form the basis of the present rt. 
Assuming the continuation of the B.B.C.’s 408-line 


system, & monoobrome television ee a 
& channel-width of 5 Me./s. On thie basis; Ban l is 


echoduled to be oompletaly used up in supplying the 
present B.B.C.-service to 90-095 per cent of the 
population of Great Britain (at the time of the report 
about 78 per cent.was covered). Band 2 is too narrow 
Hin par hegre nal ine E a gah Bae 
that it should be left for the provision. of ional 
sound services. ` 
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Band 8 will acoommodate eight channels and is 
very suitable for television. Unfortunately an 
t has already been made in Great Britain 


‘whereby the part of the band between 174 and 


210 Mo./s. could be used for private communication 
and b i services, 80 that &'`number of 
business firms and other organizations are, ın fact, 
using equipment within these iea; and 
farther to this, on an international level, a number 
of radio navigational services have been set up in the 
other part of the band, between 200 and 216 Mo./a. 
At the moment the only pert of Band 8 that could 
be immediately used for televimon are-two channels 
uai fe one mange eee On the basis of 


these two channels being used for a second television 
programme, adaa e Be Poatie tos! three 
or four high-power stations situated in y 


inhabited areas, and this would cover not much more 
than half the total population. The Committee 
therefore strongly recommends that a third channel 
be made available in Band 8 (or adjacent to Band 3) 
so that 70 per cent of the ion can be served, 
and it also emphasizes eventual neceasity of 
clearing the whole band, though this will cause con- 
siderable expense because of the existing equipment 
already operating on these frequencies. ~ 
In Bands 4 and 5 it is reoommended that any 
possible allocation should be done on the basis of 
every third 5-Mo./s. channel, so as to provide room 
adjacent to channel for broadcasting the 
additional signal information that will be necessary 
for a programme in colour; in this connexion, the 
Committee is of the opinion that any extension of & 
television programme to colour should only be done 
in such & manner that existing seta can contmue to 
receive the programme in monochrome. The pre 
recommendation for Bands 4 and 5 are 
that allocations should not go beyond 700 Mo./s., and 
thus, in all, provision can be made for about fifty 
stations. The trouble with Bands 4 and 5 compared 
with Band 3 is that they require a minimum fleld- 
strength for reasonable ion of about 3 mV./m. 
as against 0-:8-0-5 mV./m. for the latter, and there- 
fore to cover a given area at the higher frequencies 
Paa relatively many more tradsmitters. In 
on, the receiving equipment will cost more, 
icularly adaptors for con 


verting the signal to 
ower ies that can be handled by sets working 
at the ies ; in fact, it can generally 


be said that a great deal of work remains to be done 
in the development of cheap mass-produced valves, 
circuits and aerials for the higher frequencies on the 
“game aoale as has already bean done for components 
operating at existing lower frequencies. 

The last part of the Committee’s report deals with 
general considerations, some of them rather tentative, 
of the various claims for frequencies that may be, or 
have been, made by various interests, and the differ- 
ent ways that these claims can beet be met. To com- 
plete the report, there are four folding mape of Great 
Britain, the headings of which indicate the informa- 
tion that they give: the possible use of two channels 
from Band 8 for television stations; estimated 
coverage planned by the B.B.O. for their first tele- 
vision programme; estimated coverage planned by the 
B.B.O. for a second television programme assuming 


838 
Gib ideo? gx danne in Band d and competitive 
television—approximate transmitter sites and powers 
as requested by various applicants for licences. 

Some of the detailed matter raised in the last 
of the report will obviously cause controversy. 
sen a there is the question of.whether the B.B.O. 

be granted ita request to set up low-power 
stations on the two free frequencies in Band $ go as 
to complete its t national aoe or 
whether it should be forced to use er Band 1 (if 
this is technically posaible) or Bands 4 and 5. Then, 
as already mentioned, who is to have these two 
channels for the high-power transmission of a second 
programme to cover the cao populated regions of 
Britain, and should this be immediately supple- 
mented by a third channel ? Fom tha, oe a led 
to the problem of freeing complstely the whole of 
Band 8; but if television ig goi to make consider- 
able headway in Britain, even is not enough, 
and serious attention will obviously have to be paid 
to Bands 4 and 5. 

Some ns may feel that the actual develop- | 
ments which have taken place so far are such that 
all this speculation is nebulous and that to 
introduce at this juncture some licensing authority 
armed with strong powers would be tare 
because the economic state of Britain in present 
conditions „of world tension will effectively prevent 
rapid expansion for many years to come. deere, 
this pomt of view is refuted by one member of the 
Committee who, in & minority report, points out that 


pares iad ae te at ee eee fee 


Band-8 frequencies for a television programme ; but 
because, various o ivations have been allowed 
channels on this band for their own private purposes, 
it is effectively used up, and much money will have 
to be expended to move them to other frequencies— 
neither «the 


much inclination to shoulder. 

All this points to the fact that perhaps it would 
be best in the long run for all concerned if some sort 
of policy could be formulated now and put in the 
hands of an effective authority so that the frequency 
spectrum, which, it seems, is all too small, can be 
economically shared out in a manner that generally 
‘meets with publio approval. 


AMERICAN PHYSICAL SOCIETY 
AND THE AMERICAN ASSOCIATION 
OF PHYSICS TEACHERS 


ANNUAL MEETING 


HE 1958 annual’ meeting of the American- 
Physical Society and the twenty-second annual 
meeting of the Amerioan Association of Physics . 
Teachers were held simultaneously at Harvard 
University, Cambridge, Mass., during January 22-24. 
In spite of the change of venue from New York City 
where the.past annual meetings had been held, the 
meetings were well attended with a istration of 
1,833 and with more than three h ten-minute 
papers, in addition to longer invited ones, aontributed 
to the various sessions of the two bodies. 
At the joint ceremonial session during the after- 


noon of January 28, ae ee presidential address 
of the Society was delivered Prof. J. H. Van 
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Vieak (Harvard University), who took as his subject 
“Two Barrier Phenomena’’, In this-addreas he first 
discussed: the barrier which courrent- immigration 
policies of the United Btates raises to the entry of 
visiting foreign scientists, and.then described the 
various theoretical developments which have been 
required in order to keep pace with the rimental 
advanoeg in the microwave of ammonia. 


subject ““Nuolear Magnetism”, The after-dinner 

at the banquet in the evening was Prof. 
J. A. Stratton (Massachusettsa Institute of Tech- 
nology), who gave an outstanding address on thoughts 
on technical education stimulated by a visit to 
Britain, in which he compered education in Great 
Britain and the United States. 

The t was algo the cocasion of the presenta- 
tion of the first O. €E. Buckley Solid-State Physics 
Prize to Dr. W. Shockley, research physicist at the 
Bell Telephone Laboratories, for his contributions to 


& committee of the Physical 
Society, was established in 1952 under an endowment 
of a 50,000-dollar trust fund provided by Bell Tele- 
rast rone Laboratories in honour of the Laboratories’ 
dent, O. E. Buokley, who retired recently 
eight years in administrative and scientific 

posta with the Bell System. 

At the business of the Soaisty the following 
were elected to hold office for 1958: President, E. 
Fermi; Vics-Prasident, H. A. Bethe; Beorstary, 
K. K. "Darrow ; and Treasurer, G. B. P 
Welcome abatement in the rate of expansion of the 
Physical Review was reported by the managing 
editor, and the treasurer indicated that the present - 
satisfactory position did not call for any further 
change in the dues and c : 

The twenty-eight invited contributed at the 
solentiflo Asics of the Physical Society inoluded : 
& group by members of the Broek- 
haven Ped pig pao describing new and 
prospective accelerators at the Laboratory; a 
separate session in which P. W. Bridgman, G. R. 
Harrison, G. F. Hull and H. ©. Pollard delivered 


tron Physics, indivi E E pe i M. O'Day 
(Air Foros Cambridge Research Centre) on electron 
physios in the upper atmosphere, and M. 8. Living- 
ston (Massachusetts Institute of Technology and the 
Brookhaven Laboratory) on the strong-focusing syn- 
chrotron ; and st the symposium of the Division of 
"Fluid Dynamios, papers on turbulent flow and on 
ee at supersonic speeds. Solid-state Gre 
a SE chiens by J. A. Ho 
Haa Y T aberaroriús on semiconductors, 
ae D. Johnson (General Electric Oo.) on tumin- 
esoence in solids ; andin addition to that by F. Bitter 
on. magneto-resonance and magnetic optics, there 
were several papers dealing with pargmagnetic 
resonance and nuclear resonance. G. Lindström 
(Nobel Institute of Physios) discussed the establish- 
ment of an absolute energy scale in beta-ray spectro- 
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and H. V. Neher (California Institute of 

Teo ology) spoke °ébout cosmico raya at high 
altitudes and latitudes. The only contribution on 
asapises hysics was by J. Schwinger, who dealt 
sons A developments in quantum mech- 


Mae “The lete list of invited and other papers, 

E is given in the minutes of 
2. 

The e of the meeting of the American 


Association of Physiœ Teachers consisted of thirty- 

six contributed papers, two invited pepers and two 
round-table discussions on ‘Physics nd General 
Physios for Nan-Physios Majore” and ‘Undergraduate 
Laboratory Teaching’. The former discussion was 
mainly concerned with physios requirements for 
engineering students; there waa general agreement 
that instruction in physics should not be transferred 
from ts of physica to those of engineering, 
and the question of the use of the ‘alug’ and the 
general topic of units was deferred to the next annual 
meeting. At the business meeting of the Association 
on January 24, it was agreed to oonfer honorary 
membership on R. Pohl, professor of physios in the 
University of Göttingen, and on J. H. Keenan, 
professor of mechanical engineering in the Massa- 
ohvsetta Institute of Technology, and to award 
citations to H. K. Hughes, for his work 
as chairman of the Committee of Letter Symbols ; 

E. O. Kemble, a8 chairman of the Coulomb Law 


Committee ; T., ch, Se eg E ” 
R 


Journal af "Physica Palner, a8 programme 
chairman of the Amsociation’s meetings in 1952 and 
1958; K. Lark-Horovits, for his teaching activities ; 
and to M. W. White, for his successful efforts on behalf 
of the Association. The following wère elected to 
hold office for 1953: President, P. E. Klopsteg ; 

M. White; Treasurer, F. W. Sears ; 
and Secretary, R. F. Paton. 


? Publighed in Amer. J. Phys., S1, 300 (1053). 
* Published in Phe. Rev., 90, 333 (19653). 
« Published In ful in Asur. J. Phys., 81, 4011193). 





OROGRAPHIC CIRRUS CLOUDS 


a e E S E 
of air over mountains oan produce oloud. Only 
in the past twenty years has it been realized -theat 
thin alouds 10,000 ft. or more above the mountains 
.and with no cloud beneath them may owe their 
existence to the presence of the mountains.- Such 
alouds are not formed by the direct lifting of the 
‘ lower air up to cloud-level but in the ascending 
currents of a system of waves which can be produced 
by the mountain in somewhat the same way that a 
rock on 4 river bed produces waves downstream. 
The wind and temperature structures of the air have 
to fulfil certain canditions, as Dr. R. 8. Soorer, of 
the t of Meteorol Imperial Oollege of 
Science and Technology, Lo London, has shown. The 
favourable conditions are an increase with height of 
both wind-speed and of the temperature lapee-rate. 
An inversion of temperature in the lower layers of 
the air followed by a rapid fall of temperature higher 
up is @ favourable arrangement; but a steep fall of 
temperature with height low down, such as occurs on 
sunny afternoons, is unfavourable. When the tem- 
perature structure is right for waves to form, there 
must be sufficient water vapour at some height if a 
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aloud. is to appear in the ascending currentes of the 
waves at that height. 

The Moasagotl clouds which form pt 12,000 ft. or 
more above the birge in German: were found 
eee ee currents 

air and seam to have been the first really high 
clouds to be recognized as definitely orographic in 


origin. 

Now Mr. F. H. Ludlam, a colleagues of Dr. Boorer, 
claims in the October 1952 issues of Weather and the 
Quarterly Journal of the Royal Meteorological Sooiety 
that some of the cirrus cloud seen over England at 
heights as great as 20,000 ft. or more is produced 
in orographic waves. He believes orographio cirrus 


downwind aa & trail of ice 
tions from Dunstable, Bedfordshire, of the azimuth 
and elevation of the initial pointa of some cirrus 
trails and taking the height from the — 40° 0.-level 
in the Meteorological Offloe -air temperature 
readings, he has been able to relate theese initial 
points to hills such as the Black Mountains, 
the Long Mynd, Cleeve Hill and the Peak, some of 
them more than a hundred miles from Dunstable. 
Sometimes a number of cirrus trails, all at the same 
height, could be seen streaming each from above the 
hill responsible for it. A further height check made 
with good resulta was a i of the movement 
of- details of the trails with the official upper wind 
observations. In support of his sree a ae out 
that aircraft pilots have observed his, or 

1000, 


hills. Further, the 
cirrus formation diminishes in the afternoon in 
accordance with Dr. Scorer’s theory of wave 
formation, 

Mr. Ludlam’s ingenious and picturesque ideas are 
not yet accepted by all meteorologists. However, 
they promise to add a new pleasure to cloud 
observing—finding the hill over which a cirrus trail 
begina. 


HETEROGENEITY OF 
DEOXYRIBONUCLEIC ACIDS 


By Dr. GEOFFREY L BROWN and M. WATSON 


Medical Research Cound! Biophysics Research Unit, 
Wheatstone Physics Pa ng‘s College, London, 


HE current belief that deoxyribonusleic soids 

are intimately concerned in the maintenance and 
transmission of genetic ger pen ag which there 
is @ considerable amount of ce, leads to the 
suggestion that preparations of this material may 
possibly consikt of a la e number of molecular 
pie differing very tly from each other in 
some respect. and his collaborators! and 
Wyatt! have many deoxyribonucleic prepar- . 
ations with regard to their content of purine and 
pyrimidine bases, and have found that preparations 
isolated from the same species have a constant 
ion, whereas the compositions of preparations 

from different species vary considerably. There are 
then three evident ways in which differences 
oan be carried by the deoxyribonucleic aoid of one 
species. Either it contains a number of molecules 
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Bass AMALYERE* oF Faacrions OBEADKED yrom CALF THYMUS 
DeOXYRIBOWUCIMIO: ACID x 


840 


with different sequences of bases along the poly- 
nucleotide chains but all with the same base oon- 
stitution, or ib consista of molecules of different 

with a -distribution of bese ratios 


that slosh folding of the polynucleotide ohain mey 
occur, has been ruled, out by the X-ray diffraction 
Naborators* 


studies of Wilkins and his oo on deoxy- 
ribonucleic acids from different species, which show -~ 
& helical structure independent of the base oon- 


stitution. 
form the baais of genstio 


length of the polynualectide chain and degree of 


lymerixation‘. The object of the work to be 
Teetribed waa to devine a chramatographio or similar | Gte 
Wa tides, E 


surface of kieselguhr by a method to be desoribed in 
detail later. The histone-coated stains 
with saidio dyes and adsorbs deoxyribonucleia acids 
from 0-1 M sodium chloride eolutions. The experi- 
ment ad used was as follows. The 

was di in 0-4 M sodium ahloride and oofmmns 
formed in 1-0-om. diameter tubes; the 

nucleic acid solutions at suitable concentrations were 
added to the top of the column and waahed into the 
column under , where they were adsorbed. 
The material could then be eluted by stronger salt 
solutions, either with iao increases in salt oon- 
centration or’ with continuously increasing salt 
concentrations. 2ml. fractions were collected on 
automatio fraction collectors and the deoxyribo- 
-nuoleia acid content of the fractions estimated by 
their optical density at 260 mu. A typical j 

elution a eee ee of oalf as onuoleic acid. 
prepared according wander and Signer’ is 
shown in Fig. l; iis shows clearly- that with eaoh 
increase in salt concentration a definite fraction of 


with - respect to 


tein. Fig. 
elution T of the same calf ae 
thymus preparation obtained by 
alowly increasing the concentration 
of the eluting salt solution to 0-8 M. 
From this it would seem that the 
preparation is highly po 
with regard to these binding pro- 2 
perties. Fractionations were also 
meade using r columns with 
correspondingly heavier loadings of 
deoxyribonucleic acid, and the frac- 
tions were analysed for their con- Of 
tent of purmes and pyrimidines by 
the method of Wyatt’. These re- 
sults are shown in the accompany- 
ing table. The analyses demonstrate 
clearly that the ratios of adenine to 

ine and thymine to 
of a fraction morease 48 galt 
eoncentration needed to elute them pig. 1. 
from the cohimr increases, 5 


O5 


5 a 
O55 
Moramty of Ecutine ae 


sme a 


16-1 
33-0 





* Focpreased as paroertages af total bases 


That the intact structure of the deoxyribonucleic 
acid is necessary for the bidding to histone to be 
effective and not just a polynualeotide chain is clearly 
demonstrated by the resulta shown im Fig. 3. Fig. 8 (a) 
shows that ribonucleic acid is eluted by 0:4 M 
sodium chloride and is not retained by the column 
as deoxyribonuoleio acid. This observation provides 
a simple and rapid method for the removal of con- 
taminating ribonuoleia acid from ions of 
deoxyribonucleic acid. Fig. 3’(6) shows the complete 
elution. of deoxymbonualeic acid from a column with 
0-4 Af sodiam chloride after having been heated at 
100° O. for 830 mm. in neutral solution. This treatment 
presumably breaks down the helical structure of the 

polynualeoctide so that the speciflo binding observed 
above no longer occurs. 

Fig. 2 shows the effect of species difference on the 
elution diagram of deoxyribonnaleia acid. The deoxy- - 
ribonucleia acid of W. coli, type B, was pepan 

to Gandelman et al.*, except ribo- . 
nuoleia acid was removed by elutmg with 0-4 M 
sodium chloride, as desaribed above, instead of using 
‘Norit’ to adsorb it, and the elution diagram shown 
in Fig. 2, curve a, was obtained. Curve b shows a: 
calf thymus deoxyribonnoaleic acid diagram for com- 
parison and -curve o an elution diagram of a deoxy- 
ribonuoleic acid prepared from human white blood 


CowcenteaTion Bosses 
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Geciguht Vit wittom of sodium e y om 
Kkteselguhr with sotutions of sodium chloride 
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cells. The ratios of adenme to ine for these three 
species have been measured as 1:05, 1-29 and 1-56 
and the thymine to cytosine ratios as 0-05, 1-43 and 
1-75, respestively!, and it oan be sean from Fig. 2 
that the elution peaks are displaced along the salt 
axis relative to each other in the same order as these 
ratios, This is further confirmation of the observations 
made oh the calf thymus deoxyribonucleic acid that 
the ratios of the bases in a fraction vary with the 
salt concentration needed to dissociate the fraction 
from the bound histone. l 
While the work described above was nearing oom- 
pletion, Prof. E. Chargaéf and his collaborators gener- 
ously made available to us their extensive analytical 
results on extracts of deoxyribonucleic acid from calf 
thymus nuoleohistone using various salt concentra- 
tions, which show a similar variation of base ratios 
with the salt needed to extract the fractions’. In our 
opinion, their reeulta and ours demonstrate that the de- 
oxyribonucleio acid of a particular species consists of a 





2 3 4 5 6 7 8 
2. (a) Hiution of 
Fig. 2. (a) of yeast ribcanclets acid from a histane-coated 
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continuous distribution of molecular species with vary- 
ing ratios of the bases, and that the binding of these 
molecular speaies to histone increases as the ratios of 
adenine to guanine and th to cytogine moreases. 
Bendich has observed that deoxyribonucleic acid 
preparations obtained by extraction of tissues at 
85° C. were heterogeneous with respect to solubility in 
dilute galt solutions and to the metabolism of the 
In view of the recent advances in our knowl 
about the structure of the deoxyribonualeio aad 
molecule,- it is of interest to consider a posmble 


-structural basis for the variation of the strength of 


the binding to histone, and we wish to put forward 
tentatively the following explanation. The work of 
Cavadieri?* on the otomestric titration of 
deoxyribonucleic acid with acids and ium ions 
indicates that some of the bases may be bonded to 
phosphate groups in the molecule. The X-ray 
diffraction studies of Wukins, Franklin and their 
collaborators! demonstrate that deoxyribonucleic 
agids have a helical structure with the sugar-phosphate 
backbone on the outside and the bases pointing 
inwards. On examination of helical polynucleotide 
chains, it is evident that with oertain types of helical 
arrangements the 2-ammo group of guanme can 
approach near enough to a phosphate group in the 
sugar—phosphate baakbone to form a hydrogen bond 
of the type? P=0—H—N. The existence of this 
type of bonding is supported by the infra-red work 
of Fraser dnd Fraser!‘, who assigned a band in the 


infra-red to P==O—-H. The bonding of an amino 


group to a phosphate group in this way might be 
expected to oe the acidio properties of the 
phosphate in question, and therefore to reduce the 
concentration of sodium ahloride needed to dis- 
sociate the salt linkage that it can form with a basic 
group in histone. 

Therefore, if these ideas are correct, the higher the 
guanine content of a deoxyribonucleic acid the lower 
the salt Gonoentration that should be to 
dipsomate it from histone, This is exactly what is 
found in the expermente described above and by 
Chargaff and his collaborators in their fractionation 

i . Cavalieri interprets his i on 
the interaction of ao dyes with 
deoxyribonucleic acid!’ as indicating a heterogeneity 
of binding strengths of the phosphate groups for the 
dyes which would be expected if the ideas put forward 
above are correct. Also, his experiments using an 
equilibrium dialysis technique and spectrophoto- 
metrio titration show that, first, about-1 mole of 

ium ions per 6 moles phosphorus is bound to 
calf thymus deoxyribonucleic acid and, secondly, that 
magnesrmm probably forms a chelated complex 
between an amino group and a phosphate group. On 
the basis of the previous discussion, it seams very 
likely that again the 2amino group of guanine is 
involved, especially as the mole fraction of guanine 
to total bases is 0:21 in calf thymus deoxyribonucleic 
acid. We would like to suggest, then, that magnesium 
and similar ions oan form & ahelate bridge between 
the 2-amimo group of guanine and a neighbouring 
phosphate group, the hydrogen bond being broken in 
the presence of magnesium, thus producing the 
changes of absorption in the ultra-violet spectrum on 
addition of this ion, as observed by Cavalier! and 


- verified in this laboratory. 


All the above evidence for some kind of linkage 
between the 2-amino group of ine and & phos- 
phate group in the heljoal bac ig very circum- 


842 
stantial; but the discovery of fractional dissociation 
of deoxyribonusleio acid observed by and 
his collaborators, and in the experiments described 
above, and its correlation with guanine content, adds 
Eer point to that evidence. If further 

the idea, it will provide a 
scruotaral b basis for specific interactions between, the 
‘peta re ey seat backbone of deoxyribo- 
neo and basic proteins which will be 
by the position of guanine in the sequence 

of purmes and pyrimidines. 

We are much indebted to Prof. J. T. Randall for 
his advice and encouragement; to Prof. E. Chargaff 
for making his results available to us prior to pub- 
lication and for discussion ; to Dr. M. H. F. Wilkins, 
Dr. W. E. Seeds and Dr. R. H. Smith for useful 
discussions. We thank also Dr. L. Hamilton and Dr. 
. R. Barclay for a sample of human deoxyribonucleic 
acid. . [July 7. 
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- RECORDS OF BRITISH 
PTYCHODERIDÆ : 


gi records of the occurrence of the Ptyahoderidæ 
around the coaste of the British Isles are few. 
IT Y PEE ee 
and an inoomplete specimen -of 


of Galway? 






=A ot et Petar ant 
et te 


Wowie cok n gem: sere tas ree! astas” 


ad ome ce ca asat anti 


“Oem, 


a 


NATURE © 


= eee eta Lea Flat iiiletteeithihntivgs ee 
re cae ae Turia i pa Seda bit TE S bs Lith U AMi attt qerar gp usy a TAN 





August 22, 1953 vou 172 
Gisucbaliam 


indication of their presencé has been the frequent 
occurrence af tornarie larve*. Since these larve are 
pi eee it has long been 
supposed that the adulta occurred in British waters. 
Stiasny-Wijnhoff and Stissny studied numerous 
tornaria larvæ from British and adjacent waters and 
concluded that they belonged to one or other of the 
following species: Glossobalanus marginatus Meek, 
G. sarmenets Köehler, or Balanoglossus clavigerus Del 
Chisje. They were certain of therr identification of 


the larvæ of clavigerus, but speculated 
on the probable origin of the others. , 


Binoe the discovery of Glossobalanus marginatus, 
several species of Harrimanids have been recorded 
ed refarences see footnote 5), but hitherto none of 

the Ptychoderids. However, smoe my work on this 
group began, numerous specimens of & Gloseobalanus 
species have been submitted to me for examination. 
In all, some forty-four have been collected ; 
of. these, five were found im Saloambe Harbour by . 
Dr. D. P. Wilson and students, three were 
south of the ous by Dr. N. Holme’ 


Lighth 
. (Plymouth), four at Portaferry, Co. Down, Northern 


Ireland, by Mr. O. Edwarda’, and the remainder were 
found by Miss M. Green (Castlecove, Killarney) and 
the late Dr. Stanley Kemp (Plymouth) in the Kenmare 
Estuary, Southern Ireland. These specimens were 
compared with material I collected in the 
and with specimens from the British Museum (Natural 
History). They were all identified as Glossobalanus 
sarmiensis Köehler; but the incompleteneas of the 
existing literature made this difficult, and in oon- 
oe & revised description is being prepared for 
lication. , 
Previous workers had to rely on incomplete material, . 
so the hepetio regidn has never been socurately 
described ; yet its form was a deciding factor in the 
identification of this species. The hepatic saocule 
were dorsally placed in a regular paired series. The 
number of pairs varied from forty-five to fifty in the 
Se ee EE 
specimens. The genital wings do not overlap 
sacoulated. atic region, but are from it 
by a long -walled transitional region, and ite 
fragility was Pee responsible for the inoom- 


d 
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Glossobalanus saraiensis.” A reconstruction based on several T branchial region ; b, genital region ; ¢, transitional region ; 
A tepals reba | e, leei region 
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of material hitherto dedarjbed.. Most 
‘specimens examined were broken at. the:yunction of 
the genital and transitional regions. The ost-hepatio 
regions were more robust and are well figured by 
Kéehler*. The accompanying drawing 18 & recon- 
struction based on several specimens ing the 
hepatic region in ite correct form. Sectioned material 
revealed the dorsal diverticulum of the buccal 
cavity had two latero-ventrally placed diverticule 
i , the lumina of which remained distinot 
that of the mam one, but tended to become 
confluent posteriorly. 

All the specimens were found in muddy sand with 
some admixture of shell gravel. A few of the Kenmaro 
specimens were found m comparatively clean sand 
and shell gravel. The shores which yielded these 
specimens were subjected to a good tidal flow without 
undue turbulence, for in all cases the areas were 

from surf action. Adjacent Zostera beds or 
dense algal growth provided an abundance of detritus 
upon which the enteropneusta could feed’ 19, 

The associated fauna was in many respects typical 

of sandy mud, and included Echinocardium cordatum 


` pleteness 


between mean low-water springs, and in many 
instances involved a oonsiderable amount of deep 
digging. Their burrows often extended from twelve 
to inches mto the substratum. For an account 
of the fauna and flora of the Small’s Cove and 
Mill Bay area from whioh the Salcombe specimens 
were collected see Wilson”. 

Although many enteropneusta sre gregarious 
animals, and solitary specimens may be strays from 
a oolony near ‘by, the prolonged planktotrophio life of 
the tomaria undoubtedly resulta in a wide scattermg 
of mdividual spearmens. Glossobalanus marginatus 
and G. sarniensis are both common in the Skagerrak!4, 
the former favourmg muddier areas and dee 
water than the latter, and it is very probable t 
-they are also widely distributed throughout the 
North Sea. The Baltio Stream and cyalic currents of 
the North 8ea would assist in their dispersal. The 
frequent occurrence of Tornarta misloki and T. bournes 
in this area tends to substantiate this. From ool- 
lections of adults made in the and tornaria 
examined fram various parts of the North Sea, it 
seems that G. marginatus is the dominant species, 
whereas tornaria collected fram the P area 
and other points in the Celtic Sea indicate that G. 
sarraensis and Balanoglossus clavigerus are the 
dominant species in the English Channel and more 
southern Britiah waters. Both species have been 
recorded from the coast of Brittany. Of these speaies, 


Balanogioseus clavigerus alone penetrates into the 


form in the Celtic Sea weet of Penzance, and along 
the Atlantio coast of Ireland. The occurrence of 
Tornerta bowrnet at Port Erin coupled with the recent 
Portaferry discovery are strong mdications that G. 
sarmensis may also be widely dispersed throughout 
the Irish Sea. 

Thanks are due to all who have provided material 
or information relevant to the above, and especially 
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to Mr. J. G. Cattley, of the Ministry of Agriculture 
and Fisheries at Lowestoft, for numerous tornaria, 
and to Miss M. Green and Dr. D. P. Wilson for much 
of the adult material. 
C. BURDON-J ONES 
t of Zoology, 
University College of North Wales, 
Bangor. 

1 

tore W. Am. Rep. Fish. Ireland, Sel. Invest., 1002/3, 
"Meek, å., Quart. J. Moro. Soi., 08, 570 (1922). 


; SEET N » G., and Btlaany, G., Erpebn. Fortscher. Zool., 7. 


1 Bihasny, G., Z. wim. Zos., 110, 36 (1014). 

* Burdon-Jones, O., Waters, 108, 636 (1950). E 
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' Hdwards, O., Wetere [see following communication]. 

agen E~, ‘Internat. Monateschr. Anat. Hist”, 8, Heft 4, 139 
* Barrington, H. J. W., Quart. J. Aftoro. Soi., 88, 227 (1010). 

** Burdon-Jones, C., Netwre, 166, 827 (1050). ‘ 

u Witon, D.-P., J. Mer, Biol. Amec. U.K., 98, 305 (1042). 

u Gustafson, G. (personal communication). 


Occurrence of the Enteropneust Glosso- 
balanus sarniensis Kéehler in Northern 
Ireland 

PREVIOUB records of adult Ptychoderidw in British 
waters are extremely few, despite the widespread 
ocourrence of tornaria larve. However, Burdon- 
Jones! reports the occurrence of adults in several 
localities, and it is_of interest to record the recent 
finding of sarmensis Kéehler in 
Northern Ireland. - 

Four examples of this speoies were taken in Sep- 
PRTA and October 1952, at Portaferry, Co. Down, 
at narrow entrance to Strangford Lough. They 
were obtained between the levels of mean and 
extreme low-water springs in a restricted area of 
somewhat muddy sand with a substratum of shell 
gravel. The area is subject to great tidal change of 
water but with little turbulence, and is adjacent to 
shores densely covered with weed. These conditions 
provide an abundance of detritus, as is evidenced by 
the varied fauna with the enteropneust. 
Species found commonly or abundantly there include 
Oortanthus Uoyde Gosse, Sagarita 


In view of ite restricted intertidal area of oocurrence 
and ite there, it is probable that the main, 
and so far undetected, area occupied by the entero- 
Pe Bae alow. the tidal zone, and even in the 
[rial , larves bab t into 
lough with the Goal aoe one j 

` figures the species as having a small - 
shaped proboscis, but admits Da ena work 
with preserved material. ~“Kéehler* describes the 
proboscis as being conical in hfe. My ens 
showed it in the an tte to be 
approximately conical and bluntly pointed. 

- C. EDWARDS 
Department of Zoology, 
The Queen’s University of Belfast, 
Northern Ireland. March 11. 

* Burdon-Janes, O., Nature [see preceding communieation ]. 
* Spengel, J. W., “Fauna u Fiora Neapel’, 18 (1903). 
3 Koehler, R., ‘Internat, Monatæchr. Anat. Hist”, 3, Heft 4,189 (1888). 
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LETTERS TO THE EDITORS 


Nidulin and ‘Ustin’: Two Chliorine- 
containing Metabolic Products of 

Aspergillus nidulans 

A MOULD, isolated by k 

oonsidered to be a strain of A 

Thom and Church, was shown to uoe & metabolic 


liquor which posseased a mar antabiotic activity 
towards Myoobacteriuwm tuberoulosis and M. ranas. 
Afterwards, Hogeboom and Craig’, by application of 
a oounter-current technique, were able to isolate, 


m 1044 and 
us usus (Bain.) 


> from an ethereal extract of this mould and ita sub- 


strate, two orysiallme , lled compound I 


and compound IT, whio showed a very high sotivity. 


against M. rana. Doering, Dubos, Noyoe and 
fus*, using the same strain of mould, isolated a 
number of chlori ining metabolic producte, 
one of which was proved to be idenfioal with Hoge- 
ses enti a und I. Doering # al. pro- 
posed the name ‘ustin’ for this compound, established 
its empirical formula (0O,,H,,0,Cl,) and published a 
account of some of ita chemical properties. 
Kurtung’s original strain has now been examined 
more exhaustively, and we conclude that it is, in faot, 
a nop-ascosporic strain of Aspergillus nidulans. 
When this mould is grown at 30° O. on a medium 
containing Cxapek—Dox galta, 4 per cent glucose and 
0-1 per oent ‘Marmite’, some ‘ustin’ is produced in 
the substrate and much fatty material is to be found 
in the myoelium. However, when the mould is 
grown on the same substrate but at a much lower 
temperature, the amount of fat is considerably 
reduced and, from the dried mycelium, a crystalline 
compound for which we propose tne name ‘nidulin’, 
can be isolated as the main product.;, The yield 
of this era aoa is very variable, but on one 
oocasion it 
dried mycelium. 
Crude nidulin is deposited as a brownish oryatalline 
ee ee ee 
extract of the dried and ium is 
allowed to stand for six days. (A. further quantity 
is obtainable med extracting the petroleum-extracted 
myvelimm with ether and evaporating the solvent.) 
The crude product may be purified by succemive 
ions from ethanol (95 per cent) and from 
light petroleurfi (boiling pomt 60-70°0.). Pure 
nidulin, Oey os crystallizes from ethanol in 
oolourleas rhombs and from light leum in slender, 
shining rods, melting point 180° C. (Bound : O, 54-3; 
H, 4-0; Cl, 28:7; OMe, 6:9 per oent ; iv., by titra- 
tion, 435 ; M (Micro Rast), 463. C 140 Oly (OMe) 
requires O, 64-1; H, 88: Cl, 240; OMe, 
7-0 per cent; M, 448-7.) Nidulin is- insoluble in 
water, but soluble in aqueous solutions of sodium 
de and of sodium bicarbonate, easily soluble 
in chloroform, sparingly soluble in ethanol (95 7 
cent) and benzene and very sparingly soluble in 
light petroleum (boiling po point 60-70° 0.). A 4 per 
oent solution in chloroform shows no optical activity. 
Nidulm has bean shown to be the mono-methyl 
‘ether of ‘ustin’, and the chemistry of these compo 
has been investigated in some detail. S8moe nidulin 
is, at least under oertain conditions, the 
main metabolia product, and since also the mould is 
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now considered to be a strain of A. nidulans, we 
suggest that the name ‘ustin’ be and that: 
Hogeboom and Craig’s compound I or ‘ustin’ be now 
oalled ‘nor-nidulin’. 


We suggest the following partial structures for 
nidulin and for nor-nidulin (‘ustin’) : f 
- OH, ol s 
R 
HO 6 Opis 


MAn (RCH). Wor-nkdulin or ‘ostin’ (RH) 


The antibiotic activity of nidulm kas been in- © 
vestigated, through the courtesy of Dr. W. F. Short, 
by Meærs. Boots Pure Co., No to 
whom we are indebted for the folowing information. 
Nidulin completely inhibits the growth of M. tuber- 
oulosis for four weeks at a dilution of between 1 in 
5,000 and 1 in 10,000; the test was carried out in 
presence of serum, by modified Long’s medium - 
and the floating-pellicle method. A 0-1 per cent 
solution also inhibita the growth of the human 
peresrtio fungi Trichophyton tonswurans and Mioro- 
sporum audou, but shows little or no mere 
towards quite & wide range of other micro 
It is inactive against bacteriophage. (For mioro- 
biological testing a solution of nidulin is made by 
dissolving a known quantity in a little warm ethanol, 
adding one equivalent of aqueous 0-1N sodium 
hydroxide solution and diluting with water.) 

Full details of the chemistry of nidulin will shortly 
be lished elsewhere. 

of us (J. O. R.) wishes to thank the Leverhulme 
Trustees for the award of a researth fellowship. 
F. M. Daan 

. A. ROBBETSON 
Department of Organic Chemistry, 

University of Liverpool, ; : 
Jouns O. Ropyets 


: Kurung, J, M., Selsnos, 103, 11 (1945). 

Eene a e and Craig, L. O„ J. Biol. Gkem., 188, 363 (1048). 

Douu Toa B. Jo N D. B. ani Dreyfus, E., J. 
= goc., 08, 725 Cl a 


Biogenesis of Alkaldids of Solanaces . 


THIRTY-8IK years ago! I directed attention to the 
structural relations between hygrine, cuskhygrine, 
tropine and other similar bases, and drew the con- 
clusion that the units concerned in the biogenesis were 
ornithme or proline on one hand, and an acetone 
equivalent on the other. P..I. Mortimer’ now | 
advanoes & differant hypothesis on the sole new ground 
that hyoscine and nicotine have been found to be 


E a 

is latter fact is of great interest ; but it is in full 
accord with my early paper. The matter will be 
developed from my own point of view im another 
place. 


i 
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The arguments from configuration whioh Mr. 
Kortn uses are not significant, because nobody 
ee ee ae 


on the exigencies of the situation in the organism. 
There are several examples of the occurrence of 
alkaloids, among other natural products, in more 
than one stereoisomeric form in different plants. 

Secondly, the actual mechanism is based 
on the improbable aasumption that the formation of 
nicotinio acid from tryptophan, admittedly proved 
in certain cases, indicates the path along which other 
8-substituted pyridines must have travelled. 

It is not even certain that niootinio acid itself is 


always from tryptophan. The mechanisms 
by Mr. Mortimer are incomplete and in 
many places unlikely, as, for example, ih 


extremely 
the suggestion that 3-hydroxyanthranilio acid might 
suffer oxidative fission between carbon atoms 
numbered 1 and 2. 

Thirdly, I agree with Mr. Mortimer that the 
oo-occurrences of tropane- and bygrine-type bases are 
of biogenetio significance, and have been saying this 
at intervals over a long period of years. 

Finally, it is surely a weakness of Mr. Mortimer’s 
hypothesis that, for this base alane, he is prepared 
to contemplate & reversion to the so-called ‘classical 
poheme’. 

There are many other reasons for rejecting Mr. 
Mortimer’s suggestions; but I will only mention their 
inability to embrace the ring homologous bases 
(ooniine, pelletierines, lobelanine, etc.) in any aocept- 
able manner. These piperidme alkaloids are olearly 
related to lysine (or piperidine-c-carboxylio acid) in 
the same way as the pyrrolidine alkaloids are related 
to ornithine (or proline). 

R. ROBINSON 
nen Perrins Laboratory, 
, Oxford. 


July 18. j 
1 Robinson, BR, J. Okem. Soc., 111, 876 (1917). 
*Mortimer, P. L, Malere, 173, 75 (1983). 
* Loftus miu, K., Bottomley, W., and Mortimer, P. I., Neise, 171, 
435 (1953), 


Dissimilation of Citric Acid by Bacterial 
Extracts 


Asrobacter asrogenes is able to utilize aitrio acid as 
sole source of carbon for growth, and from an analysis 
of fermentation liquors, Deffner and Franke! and 
Brewer and Werkman! oonaluded that oitrate is 
dissimilated to oxaloacetate and acetate as initial 
products. Dagley and Dawes! bave confirmed earlier 
observations on the adaptive nature of the dis- 
simulating enzyme and have shown that oells have 
maximum activity when barvested from anaerobio 
media in which aitrio acid is limiting for growth: 
media used in the present work fulfil these conditions. 

A. aerogenes was without aeration at 87° C. 
in 10-litre’flasks filled to the neck with medium of the 
following composition: 9 gm. trisodium citrate.2H,0O ; 


2 ee Paor dihydrogen phosphate; 1 gm. 
sulphate and 0-4 ‘ ium 

sine TEÒ por litre adjusted to pH 7-0 with 
ae After harvesting, 10 gm. of cell 

was gta ats in @ Hughes previously 
Prolog on solid carbon dioxide, t up in phos- 
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phate buffer and, after centrifugation at 7,000 g, 
60 ml. of translucent oell-free extract was obtained. 
When 0-5 ml. of extract was incubated at 37°C. 
with 6 ml. ee ea a ‘0, 5 gm./lit. pot- 
assium oe. Glyde bosphate, 0-4 gm./lit. mag- 
te.7H,O) oantaming 6 x 104 Af citrio 
aoid, tÈ the latter was completely converted to pyruvate 
within 10 mm. In this period of time the extract 
showed negligible action on pyruvate ; no measurable 
keto-acid production as determined by the method 
of Friedemann and. s was given from malic, 
fumaric or sucomio acids; but strong oxaloacetic 
decarboxylase activity was exhibited. Extracts could 
be stored in the frozen condition and remained active 
when thawed at intervals for use over & period of at 
least ten days. Evolution of carbon dioxide measured 
in & nitrogen atmosphere in the War respirometer 
was lmear in the initial 80 min., and initial rates 
were directly proportional to the volume of extract 
present. the citrate concentration was varied 
and & fixed quantity of extract used, approximately 
1 mol. of pyruvate was produced from each molecule 
of citrate up to a oonocentration of the latter of 
6x 104M; at higher concentrations the rate of 
pyruvate production decreased after the initial rapid 
attainment of a ooncentration of 6 x 10~ M, and 
citrate remained in excess even after prolonged 


repared’ inoubation. Other instances of the toxic effect of 


keto-acids Ssccumulaung from the action of extracts 
have been 

The rate of total keto-acid uotion, and of 
pyruvic acid as dstimated by specific toluene 
extraction method’, was reduced to one-sixth in the 
presence of 0- 1 M sodium fluoride and suggested the 
participation of magnearum ions as coenzyme in 
citrate dissimilation in addition to their known role’ 
in the enzymatic decarboxylation of oxaloacetate. 
When extracts were dialysed against water, keto- 
acid production was stimulated as follows: 





Consentration of Mg8O0,'1°65 x 10-* Af. 

No keto-actds were produced extract in absenoe of cltrate, with 
oe alton aceasta: Additions of manganese did not activate 
the system. 


The nature of the keto-acids produoed in the 
reaction was investigated by paper chromatography 
of the 2 : 4 dinttrophenylhydrazones by the p 
of Dagliey, Fewster and Happold®. Production of 
pyruvate was readily demonstrated but oxaloacetate 
was not found in most cases; ita speed of decom- 
position by extracts indicated that its accumulation 
was precluded. When froxen and stored, however, the 
oxaloacetio decarboxylase raged of extracts dim- 
inished. A well-defined spot corresponding to oxalo- 
acetic acid appeared in ition to that for pyruvate 
when 0-04 M di-malic acid, known to inhibit oxalo- 
acetic decar lase’, was present during incubation 
of citrate with these ‘stored’ extracts. These observa- 
tions acoord with the view that the steps in citrate 
dissimilation are : (1) citrate — oxaloacetate + acet- 
ate; (2) oxaloacetate — te + carbon dioxide. 
Estimations of acetio acid (by steam distillation) and 
of carbon dioxide (by respirometry) showed that 
approximately one molecule of each was formed per 
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molecule of pyruvate produced, as reactions (1) and 
(2) require. 
Reaction (1) is an apparent revereal of the synthesis 
of citrate from oxaloacetate and acetate, catalysed 
by extracts from Keach. cole. EE T 
ported, however, by our resulte? with whole oe 
ae indicate that the enzyme involved is adaptive 
and gor give by growth with seration ; extracta 
from so grown possess only feeble activity. 
Further, when active extracta were treated with 
‘Dowex-]’ according to the method of Ohantrenne 
and Li 11 to remove coenzyme A, additions of 


the latter and of diphosphopymndine nucleotide had - 


no effect on activity. It appears that citrio said may 
by synthesized by one biochemical route involving 
- coenzyme A and may be dissimilated in 
oertain systems by another. 

We expreas our thanks to Mrs. M. Lees and Mr. J. 
Smillie for their technical assistanoe, to Mr. R. Noble 


for a helpful discussion, to the Agriaultural Research 


Council for grants for these laboratories and to the 
ie Trust for a personal grant to one of us 
(Œ. A. D.) for apparatus. 


8. Daarsy 
Department of Biochemistry, ; 
‘University -of Leeds. 
E. A. Dawus 
Department of Biochemistry, 
U. ity of Glasgow. 
y 7. 
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A New Hydroxy-acid In the Peel of Apple 
re Y Fruits 


Durga the exammation of paper chromatograms 
` of extracts from whole mature Edward VIL apples, 
a faint acid spot appeared which did not correspond 
in position with any of the usual fruit acids. On 
- chromatograms of extracta of peel tissue only, the 

unknown acid appeared to be present in an amount 
approximately one-quarter that of the malio acid 
present (the chief acid present in the fruit). About 
half a gram of the unknown acid was isolated in the 
lisse extracts by means of 


from ether it gave a melting point of $4-96° O. 
On elementary analysis the acid proved to have a 
molecular formula corresponding to O,H,O, (O = 
41-5, H = 5-4 per cent) ; its silver salt had a silver 
content of 58-5 per cent. The molecular weight (Rast) 

was found to be 146. The acid gave on analysis 
` 9 por oent ‘OH ; the h io acida contain 
11:5 per cent ‘OH’, but §-hydroxy-acids tend ‘to lose 
water when treated with aootic anhydride, which 
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would Jead tg low resulta in the determination of 
` Solutions of the acid gave a positive 


provisional identification as either R~-OH-giutario acid 
or citramalio acid. Further details will be published 


elsewhere. 
_ A. C. HULNE 
: Ditton Laboratory, 
Food Investigation Organization, 
Department of Saientiflo and Industrial Research, 
East Malling, Maidstone, Kent. April 9. 


i Hulme, A. 0. J. Baw. Bo. S, 298 (1081). 

` A., Nature, 171, 41 (1068). Hulme, À. 
Wines: eto Lei). asa a aie 

* Denighs, H. G., Bull, Sos. Chim. de Parse, (3), 87, 13 (1908). 


Purines In Grassland Herbage 


THE non-protein nitrogenous fraction of grassland 
herbage usually represents 15-20 per cent of the total 
nitrogen' of the herbage. Smece the fraction is fre- 
quently blamed, without supporting evidence, for 

ill-defined disturbances in annonal health, it is 


causing 
- obviously desirable to learn as much as possible. about 
. ita constituente, 


It is known that ammonia, nitrate, acid amides 
and amino-acids account for 50-60 per oent of the 
nitrogen of the fraction and their determination 
presenta no difficulties; but the remaimder has not 
been investigated in detail. 

The fraction. is receiving attention at Jealott’s Hill 
using gps of paper and ion-exchange chromato- 
graphy. A purine fraction has been separated which 


guanine, xanthine and hypoxanthine, although the 
latter is not invariably present. 

In most of the work herbage juice has been used, 
removing chloroplasts, protem, eto., by heat and 
aloohol treatments. The passage of the clarified Juice 
through Zeo-Karb 215, followed by displacement of 
the bases by alkali, resulted in material coming out 
of solution in the column and this upset the regularity 
of Lied pean Tests suggested that the insoluble 

material conmsted of purines, and in subse t work 
purines were removed from the Juice by- 
precipitation with ammoniacal silver nitrate. 

The purine fraction, after_precipitation of silver 
with, hydrochloric acaid, was examined by paper 
chromatography. The paper when viewed in ultra- ’ 
violet light (260 mp) showed four spots which 
corresponded with the positions of pure adenine, 
guanine, xanthine and hypoxanthine. So far, it has 
not been possible to elute the spots and determine 
the: quantities of the individual purines by ultra- 
violet absorption since the salts and foreign matter g 
present cause tailing of the spote. 

Further purifloation and separation have ai 
effected by the solution of purines, in 2 N 
acid, & Zeo-Karb 218 oolumn and eluting 


“with 2 N acid. Examination by ultra-violet absorp- 


tion of the fractions collected showed the’ presence 
of the four purines; but considerable ovérlapping 
occurred. Using the fractions showmg greatest 
absorption, sbeorption curves sand maxima were 
obtained which correspond closely with those quoted 
by Cavalieri sè al.’ for the mentioned above. 

if the purines could be eluted separately from an 
acid resin column, their quantitative determination 


No, 4373 August 22, 1953 


would be relatively smple. Several workers’ have 
attained complete separation of adenine and guanine; 
but, so far, we have to avoid marked over- 
lapping when four purines are are present. 

The presence of four purines in grassland plants is 
of interest and, so far as is known, has not been 
reported previously. It seems likely that they exist 
in tha free etnias, although enzymic breakdown ‘of 
nucleosides, eto., during extraction of the plant Juice 
cannot be ruled out. 


It might be mentioned that when herbage juice 


is passed through a Zeo-Karb 215 column at least 

two substances abeorbing ultra-violet light at 260 mu 

pass rapidly through. Paper chromatography suggests 

these include the pyrimidines, thymine and uracil. 
W. B. FERGU8BON 
R. A. TAREY 


Imperial Chemical Industries, Ltd., 
Jealott’s Hill Research Station, 


Bracknell, Berks. 
April 18. 
Cavalieri, I. F., Bendich, i, Tinker, J. F., and Brown, G. Bae J. 
” Chem. See., '70, (1948). oe 
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Some Effects of Mosaic Virus on N 
and Phosphorus j aerial in Tobacco 
Piants 


EXPERIMENTS to determine the effects of infeation 
with tobacco mosalo virus (Johnson’s No. 1) on the 
nitrogen and phosphorus metabolism of tobacco 
leaves were made with a hundred planta grown in 
sand culture. Fifty planta when at the 8-leaf stage 
were infected artificially with pure virus. Groups of 
these and of the corresponding control planta were 
harvested 17, 27 and 40 days after infection. 

Analyses of the leaves (from which midribs were 
excised) revealed that the concentrations of protein 
sole and protein phosphorus (expressed as gm. 

matter) were higher in leaves of in- 
ts in those of the healthy control 
plants. P The -rate of infeated plants was lower 
than that healthy controls, this offset the 
higher concentration of protem nitrogen, with the 
result that the total protein nitrogen per plant was 
lower in infected plants. 
concentration of protem peel gh was higher 
in infeoted than in healthy plants throughout the 
forty-day growing period. io the healthy plants it 
decreased. by 40 per cent during the period of obeerva- 
tion, whereas in infected plants it remained constant. 
The total amount of protein ph orus increased 
from 2:6 to 9-8 mgm. per plant in and 
~Infected plants after seventeen days ; but thereafter 
the amount in the healthy plants remained sensibly 
constant while the total increased to 11 mgm. in the 
infected plants. 

The virus content of homogenates of infected 
leaves as determined by the primary lesion method, 
described by Best!, using a solution of known virus 
content® as reference: revealed that the 
virus formed an i large proportion of the 
total protein of older leaves as infection proceeded, 
but constituted a roughly constant proportion of the 
protein of younger leavea. 

The phosphorus ratio of the protein in 
the healthy leaves fell from 112 to 69 in forty days, 
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whereas that of infeated leaves fell to 54. This kmd 
of difference would be expected because the virus 
nucleoprotein itself hag a gas Te ei phosphorus ratio 
of 32. If we assume that the whole of the difference 
in the nitrogen- orus ratio between healthy 
and infected plants is due to thé presence of virus 
in the latter, we oan caléulate the weight of virus 
present. Values calculated in this way were in most 
oases higher than those obtained by the infectivity 
method. In young leaves only about one-quarter 
of the calculated ‘total virus’ was infective. In older 
mature leaves the proportion of infective virus was 
higher; but it deareased with duration of infection. 
The calculated total virus per plant continued to 
increase linearly with time throughout the growth 
period, whereas infective virus reached an spparent 
maximum after twenty-seven days. Our conclusions 
are consistent with those published by Bawden and 
Pirie. 

The difference between amounts of ‘total’ and 
infective virus could be explained as being partly 
due to some infeative virus having become inactive 
(older leaves), and partly to the presence of a non- 
infective pre-virus stage (young leaves). 

All the above relates to plants grown. with adequate 
nutrients. In a parallel series of under 
the same conditions but with nitrogen at a level which 
limited growth, the dry weight after seventeen days 
was 80 per oent, and after forty days 56 per cent, 
of that of the plants which had received adequate 
nitrogen. Although the plants with adequate nitrogen 
yielded a higher dry weight than the plants receiving 
inadequate nitrogen by a factor of 1-8, the amount 
plant was greater by a factor 

and 8 at the last harvest. 
On a concentration basis (gm. virus per 100 gm. dry 
matter) the factor was 11 and 5 respectively on 
the whole plant. When top and bottom leaves were 
separately, the difference between the two 
treatments was much greater in the 
bottom leaves than in the leaves, the factors 
being 18 and 5 respectively. It would appear that 
when nitrogen is a limiting factor, the production 
of normal plant proteins is affected legs than the 
produstion of virus. 

A full account of this work will be published else- 
where. 

Rupmrt J. Best 
H. P. O. Garrus 
Waite Agricultural Research Institute, 


University of Adalaide, 
South Australia. 
Feb. 37. 
Best, Rupert J., Awst, J. Bap, Bial Met. Sei., 15, 66 (1037). 
* Best, Rupert J., Aust. J. Tap. Dial. Med. Sol., 86, 65 and 163 (1048). . 
* Pewden, F. C., and Pirie, N. W., Brit. J. Bap. Paik., $7, 81 (1946). 


Conversion of Plant Nitrogen to Microbial 
Nitrogen in the Rumen of the Sheep 

PLant protein in the fodder of ruminants does not 

arrive unaltered at the abomasum where peptic 


` digestion takes place; there oan be no doubt that 


lal Sag rg apace ta haga 
to microbial protem by the enormous numbers of 
bacteria and other micro-organiams in the rumen. 
From time to time attempts have been made, 
usually on & basis of msufficient data, to calculate 
the extent of this conversion, and the estimates have 
varied from almost negligible proportions to 100 per 
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cent conversion’. Two more recent attempts’ have 
involved the feeding of special proteins—-zein and 
casein. No data are- as yet available, however, whioh 
allow an accurate estimate to be made of the extent 
to which this conversion takes place in animals fed 
on natural fodders. In the course of oertain studies 
of the functions of the omasum in the ruminant 
stomach (to be published alsewhere) we have had 
oocasion to examine the distribution of nitrogen in 
the rumen contents of slaughtered sheep which had 
previously bean fed on wheaten hay, and some of 
the resulta, together with analyses of the fodders, 
provide interesting information on the quantitative 
aspect of the conversion of plant to microbial 
ous compounds. 

In Table 1 analyses of nitrogen and ligoin in the 
fodder and rumen contents of one shesp sre given 
in detail, and Table 2 presenta ao of the 

ings in seven animals. The solid and liquid por- 
tions of the rumen contents were 
the resi solids with water. The lignin content 
of the solids was determined by the method of 
Norman and Jenkins*. The liquid partion was 
separated into micro-o and residual liquid 
by i at 15,000 r.p.m. (17,000 g) for 
30 min. Ni determinations were made by 
the Kjeldahl method. Simoe lignin is not digested 
by peers the nitrogen concentrations in the fodder 

and rumen contents have been expressed as mgm. 


Table £. Nreeogax OF iad iene a Ae’ na 
BRM? PRRVIGURLY FAD Ox CRAVED WERITEN HAT? 
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nitrogen/gm. lignin, so that a direct view of the 
extent of conversion of plant to microbial nitrogen, 
at the time of slaughtering, is available. Thus, in 
the example given in Table 1, 48 per cent of the total 
nitrogen of the rumen contents was t as micro- 
bial nitrogen, and (from Table 2) animals slaughtered 
at 24, 8, 4, 8 and 16 hr. after the end of the feeding 
period all indicated that a enone 50 per cent 
of the nitrogen was miorobi Furthermore, 
(eee eee aa 
terms of lignin (mgm. ni gm. lignin); was at 
all times nearly the same rumen as in the 
fodder, points to the pei a ee that there was no 
significant overall or loas of nitrogen from the 
rumen other than ae of the whole contents 
to lower levels of the ary tract. With oertain 
fodders there may be ceca losses of nitrogen. 
by absorption of ammonia; but with wheaten hay 
this is apparently not the case. It may therefore be 
claimed that, when wheaten hay is fed to sheep, 
there is & conversion of about half of the plant nitro- 
gen to microbial nitrogen in the rumen, 

These findings emphasize the important influence 
exerted by the rumen. micro-organisms on the nature 
of the protem which finally becomes available to the 
host. They point also to the necessity for similar 
quantitative studies to be made of the extent to 
whiah the protems in other plant fodders and con- 
centrates are modified in the rumen, and thus to 
iltuminate further the overall nutritional problems 
implied. Investigation of the ammo-acid composition 
of the microbial protein synthesized in the rumen is 
undoubtedly of prime importance. 


E. V. Gray 
A. F. PrLGRIM 
; : R. A. WELLER 
Division of Biochemistry and 
General Nutrition, 
Commonwealth Scientific and 
Industrial Research Organisation, 
University of Adelaide. 
March 24, 
=~ K. L., and Smith, J. k. B., Nutr. Abet. and Rev., 17, 18 
*MeDoneld, T. Wy J. Phawiol, 107, 217 (1948), Moty B. J. and 
t Norman, 4A. G., and Jenkins, 8. H., Dioskhem. J., 98, 2147, 2100 


(1084). 
| Gray, F. Vas J. Bap. Biol, M4, 18 (1047). 
ae, Ao PANTURO T O., and Moore, L. À., J. Wwirtt., 41, 583 


Effect of Cholinesterase Inhibitors and 
_ Atropine on Active Sodium Transport 
across Frog Skin 


ReoaNT have shown that compounds 
which affect PEETA R metabolism can modify 
ion movement in a variety of tissues'. The locus” 
of such drug effecta can be better defined in 
eee skin, where it is possible to study 
active transport of sodium ions’, 


added to the inside of the skin, Fig. 1 shows that 
there is & transient rise in the net flux of sodium ions 
(that is, inflow minus outflow) followed by an in- 
hibition whioh is virtually lete in an hour. 
Inhibition was irreversible, although oocasion- 
ally there ocourred a alow, partial recovery. At the - 
seme time the diffusion resistance (electrioal D.O. 
resistance) increased markedly. This seamed to 
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Net Sodium Pux ' 





Fig. 1. Wrest of teirasthyipyrop 
of sodium ions. The - 
ton of 6 x 10-* M. a a Sa ci 


indicate that the akin was not structurally damaged. 
Another anticholinesterase, ab Ae (eserine), 
also inhibited the active.transport:of sodium ions. 
In this case, however, inhibition was reversible. 

When applied to the outside of the skm, eserine 
was ineffective in concentrations leas than 10-* M and 
only slightly inhibitory at higher oonsentrations. 
Tetraethylpyrophosphate, in concentrations greater 
than 10“ M, stopped the net movement of sodium 
ions; but the diffusion resistance dropped to s value 
approaching that of Ringer solution, which seemed 
to show that structural damage ensued. 

When the outside of the akin was exposed to atro- 
pine, there was a marked increase in transport of 
sodium ions. Fig. 2 shows the results of an experi- 
ment in which atropine was added at the first arrow ; 
when a new steady state was attained, the drug oon- 
centration was moreased. In general, the flux 
inareased as some non-linear fonction of the drug 
concentration, and the effect was sustained as lo 
as the drug remained in the bath. It was 
on washing with Ringer solution. 

These experiments were performed on the skin of 
Rana ssoulenia. A few measurements with R. tem- 

showed that the effect of tetracthylpyrophoe- 
phate could be rere’ but atropine did not caise 
stimulation. 
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- The ‘ effect’ can, in fact, be induced by 4 
series of e peti diverse drugs, among them 
several curarea, histamine and pilooarpine. Acetyl- 
choline itself has-little effect on the outside of the 
akin; hence it is very unlikely that the response to 
atropine involves the well-known competition between 
these two com: ds. The action of the anticholin- 
esterases, on other hand, seams to parallel their 
activities as enzyme inhibitors. Three have been 
tested (tetraethy! osphate, eserine and pro- 
oaine) and their g are nearly identical, although 
they have-in common only their anti-esaterase activ- 
ities. The reversibility of the eserine inhibition and 
the irreversibility of the effect of tetraethylpyro- 


phosphate are parallel to their properties as enxyme 


~ inhibitors. 


This work was aided by s fellowship from the 
N ational Foundation for Infantile Paralysis. 


LEONARD B. KIRBCAENER 


Depariment of Biological Isotope Research, 
soo nan Laboratory, 
of bore ii 
! Rothenberg, M. 


W. Dunn, O» Aiea ip 4 


one Baa a 


ie, 4. 90 (1960). Holland, 

168, 548 (1952). 
ares (1082), Uneing, H 
„ 83, 110 (1951). 


Secretion of an Orthodiphenol in the 
Corpus Cardiacum of the Insect 


ALTHOUGH it has been known for some years that 
the corpus cardiacum of insects contains a chromato- 
phorotropio principle active on the chromatophores 
of many Crustacea’, there has been very little in- 
formation on the functions of the gland in the inseat 
itself. It wae interesting, therefore, to observe an 
effeat of corpus cardiacum extract on the heart and 
gut of the insect. 

Most of the observations have been made on the 
cockroaah, Periplaneta americana. If the heart is 

as described by Krijgaman and Krijgaman- 
Berger and perfused with a surtable Ringer solution, 
it beats steadily for hours. A Ringer solution con- 
tainmg the aqueous extract of one pair of corpora 
cardiace of the cockroach in each 10 ml. of solution 
osuses an increase in the of beat of some 
50 per oent above normal. amplitude of beat is 
also increased. At concentrations one-tenth as great 
an effect on the cannot be observed ; but 
affected. These effeats continue 
as long as perfusion with extract goes on, and the 
heart returns to normal very soon after the extract 
is replaced by normal Ringer solution. 

The gut of the cockroach and of the locust, Loousta 
migratoria, will record peristaltic movements on & 
kymograph drum for at least twenty-four hours if 

with the Ringer solution developed by 
Griffiths and Tauber*. An extract of one pair of 
corpore oardiaca to 10 ml. solution causes the rate of 
peristalsis in the hind-gut of the locust to_be doubled, 
and stronger solutions have more marked effeata. 
The hind-gut of Pertplansta behaves in the same way, 
but the peristalsis of the foregut seams to be inhibited 
by extracts of the gland. It is oertain, also, in 
the locust that the increase in peristaleis of the 
Malpighian tubes observed by Kollert is due to 4 
substance from the corpus cardiacum as wel] as from 
the brain. Boiling has no effect on the extract. 
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The oorpus Se caa r i 
Lison’s chromaffine tegt for odiphenols*. The 
extraction procedure ‘of. von Enuler* for adrenaline 
was carried out on Tenebrio molitor larve, and the 
extract developed on paper chromatograms with 
somewhat different results from those of Gregerman 
and Wald’. If the brbi is extracted quickly, instead 
of standing overnight in the tor, a third spot 
is developed between Rp 0:3 and 0-4. This spot, if 
eluted, baa the activity of corpus coardiacum extract 

soa dated eE A similar spot from a aoak- 


ut ab ante has been shown to be. due to the 
“active from the corpus cardiacum. This 
position does not correspond to that of adrenaline 
on the paper chromatogram. 

ta to the obromatophorotropic 
activity, of this eluted material with crude corpus 
cardiacum extract, by injection into the prawn 
Leander squila, have so far been quite inoon- 
olusive. 

It is concluded, from the above results, that insects 
do not searete adrenaline, but another orthodiphenol 
having the functions of adrenaline in the insect 
body. 

The nerve connexions of the gland with the brem 
have been severed and the gland tested for aativity 
after five and seventeen days. No obange in activity 
was detected. It is likely, then, that the material is 
secreted in the gland itself and not in the neuro- 
peoretory.cells of the brain’. 

This work has been aided by grants from the British 
Council and the National Research Council of 
Canada. 


M. L. CAIRON 


Sub-Department of Entomology, 
Department of Zool 
University of Oambri 
5 Maroh 23. ' 
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Action of Gamma-Rays on Seeds of 


- Cannabis sativa L. 

Taa differential sensitivity of certain chromosomic 
zones to ionizing radiations is a problem of theoretical 
and practical umportance. Müller and Kaufmann’ 
reported & higher sensitivity to X-rays for hetero- 
chromatin X of i chromosomes of 

than for euchromatin. Such 
blems are more diffloult to investigate ın plants. 
evertholess, recent investigations of Camara, Wagner 
and Gardé on sutosomes in Trittoum indoaie the the 
existence of heterochromatic zones of higher suscept- 
ibility to X-rays. 

The present communication is confined to Cannabis 
sativa, the heterochromoeome X of which has a 
definite form and a greater amount of heterochromatin 
than the sutosomes of T'ritiowm; normally, it has 
two arma, one longer than the other, each containing 
two euchromatic zones separated by a heterochrom- 
atio zone. Bor this: POAT ‘Cannabis sone 25) an 
adequate material for such mvestigations. 
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About fifty seeds are arranged on a cylindrical 
surface of 4 am. diameter, at a distance of 2 cm. 
from a radium tube 4:4 mm. high, with a diameter 
of 7-8 mm. and containing 200 mgm. redium Hl. 
Seeds are irradiated for 40, 80 and 200 hr., which 
representa respectively about 16,800, 88,600 and 
84,000 r. Afterswashing for half an hour, two to eight 
days germination and half an hour pre-fixation in a 
solution of 0-043 per cant oxyquinoleine (evidence of- 
centromeres), the root are fixed in acetic-alcohol 
solution (3-1) and followed by Feulgen squashes. 

We observed giant cella which present the following 
characters : great number of nuclei (30-50), nuclear 
polymorphiam, variability of chromatic bodies, 

or absence of nuocleoclis, great amount of 
atypic mitosis with slightly and deeply ooloured 
chromosomes and abnormal chromosome numbers. 
The plasmodia seemed to be of procambial origin, 
pak oe of mitoses was higher in irradiated planta 

cent) than in non-irradiated plants (1-2 per 
arts aay the cytological abnormalities of heterochromo- 
some X were chromoeomic bridges, breakages and 
translocations. Breakages occur most 
the X heterochromosomes, as indica in the 
ecoompanying table, 


PAROAKTAGE OF OBMERYND ONLIM BHOWING ÀÙNORMALITIBS 


segment of X were also identified. The numbers of 
heterochromosome Y were too small to enable us to 
discuss its redio-sengitivity. Breakages appeared in 
different zones of X, and they are generally located 
in the heterochromatin (see graph). 
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Our experiments demonstrate the existence of a 
high sensitivity of heterochromatin X to y-rays. The 
number of the breakages increases along this chrom- | 
ogsome: the breakages are more frequent for the 
neighbourhood of the centromere than for the hetero- 
chromatic zone of the longer arm and more frequent 
also for the heterochromatic sone of the shorter arm 
than for the centromere. It is possible that this 
observation could be used in to control the 
sexual characters in Cannabts. : 
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We wish to thank Profs. A. Monoyer and G. Gueben 

for much assistance. 
f J. MourTsonasn 
j J. GOVAHETS 


Laboratory of Plant Morphology 
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Laboratory of Nuclear Physiœs, 
University of Liège. 
March 15. 
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Combined Hormone-Fungicide Sprays for 
Control of Botrytis Frult-Rot In Glass- 
house pat i 


Ix recent years, loases in glasshouse tomato. crops 
caused by omerea Pers. have become serious 
in New Zealand. This is particularly true of crops 
treated with fruit-setting hormones, where the dead 
petals are retained at the calyx end as the fruit 
ay Sani These dried petals provide entry pointsa for 
ion of the fruits. Hea 


sporulating centres 
of infection thus devel Ment fara happens sare Be 
the likelihood of later epi tic develop- 


increasing, 
ment of all phases of the disease. is a fre 
occurrence in crops treated with hormanes. home 
form of protection for these petals is desirable, there- 
fore, to reduce loe of fruit and prevent early build-up 
of infection. 

In the proceas of fruit-set, different parts of the 
corolla of the tomato flower are for a period shielded 
from spray-—at first, part of the under petal-surface 
by the calyx, and later, after wilting occurs, the 
Inner petal-surface. Because & normal fungicidal 
programme is not related to truss development, it 
does not provide efficient cover for all petal surfaces. 
To give the necessary protection, sprays must be 
applied both before and after fruit-set. The correct 
tame for the earlier of these sprays coin- 
cides approximately with that for the normal fruit- 

hormone spray, and it seemed likely that a 
combined hormone-fungicide spray at this stage 


could be used. 

Experiments at this Station have shown that a 
high degree of protection is obtamed by applying 
& suitable utant with the hormone as a truss 
spray at full bloom, followed by a farther spray of 

baa sean alone 10-14 days later. A fungicide for 

must be compatible with the hormone 
ead not affect fruit development. Various thera- 
peutants have been submitted to laboratory screening 
tests and to small-scale and commercial glasshouse 
trials. In the laboratory screening testa, materials 
were applied at various rates with B ce ee 
acid at 50 p.p.m. to dry aterile tomato petals affixed 
to suitable holders for moculations and incubation. 
The small-scale glasshouse trials involved inoculation, 
in humidity osbineta, of developing fruits with 
attached petals. Of the materials tested, 
fungicides were notably ineffective ; but ee 
therapeutanta proved effective, th usually at 
1¥-3 times the strengths recommen for other 
diseases. Included among those tested were oer- 
tain organo-mercurials, thiooarbamates, tetramethyl] 
thiuram-disulphide, 2,8 dichloro 1,4 naphthoquinone, 
8-hydroxyquinoline sulphate and 8-hydroxyquinoline 
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benzoate. Compatibility teata of materials 
were made on emasculated trusses of tomatoes. 


Only four of these materials at the effective concentre- 
tion proved to be compatible with the hormone and 
did not the trusses. These were ‘Fermspray’ 

(ferric dimethyl dithiocarbamate), “ (xine 

dimethyl dithiocarbamate), “Phygon > (2,3 di- 

chloro 1,4 naphthoquimone), and “Thirospray’ (tetra- 

methyl thiuram disulphide). 

Commercial glasshouse trials of selected materials 

were made on spring crops in which the first three 
uea Wore tise lad Gn Gutlined abave. In two of 
these trials heavy natural infection developed, and 
results showed the method—that is, application of & 
combined hormone-fungicide spray—to be success- 
fal. In one of these trials the use of ‘Fermsprey’ 

(0:5 per cent) and ‘Phygon XL’ (0-15 per cent) 

reduced Botrytis fruit-rot by 78 per cent and 53 per 

cent respectively on the treated trusses. Neither of 
the treatments adversely affected yield or quality 
of fruit. Spray residues on mature fruit were 
negligible. A measure of the severity of infection in 
the house can be judged by the fact that an average 
of almost seven, fruits per plant (approximately 

45 per coent) were lost from the three treated trusses 

in the check plota. 

Apart from effecting a considerable, saving of fruit 
at small cost, use of this new combined hormone- 
fungicide technique greatly delays build-up of in- 
fection, thus ing the chance of later epiphytotic 
development of Botrytis. Trials are proceeding with 
the above and other materials. Detailed results will 
be published elsewhere. 

F. J. NuwHoox 


Plant Diseases Division, 
R. M. Davison 
Fruit Research Station, 
Department of Scientific and Industrial Research, 
Auckland, New Zeeland. 
March 12. 


Bact. coll as a Food Supplement 


‘Tes idea of using muocro-organiams as food supple- 
ments is now commonplace, and & great deal is known 
about the use of yeast and Chlorella. Experimental 
work carried out recently at these laboratories sug- 
gesta that equal, if not greater, possibilities exist in the 
use of Bac. cols cultures. ‘These researches have been 
concerned solely with the effect of the addition of 
Bact. cols to basal dieta, and no attempt has been 
made yet to ascertain the biochemical background. of 
the results. 

The material used consisted of heat-killed whole 
organisms, without removal of endotoxin. The strain 
was one selected at random from a collection of calf 
scour strains. The culture medium was a simple 
synthetic one, with ammonia 4s a nitrogen source 
and glucose as a carbon source. The seration tech- 
nique employed has been described!. Batches of 
100 litres of this culture yielded about 400 gm. of 
bacterial protein, calculated as N x 6-25. 

Uniform groupe of young rate were fed ad hb. 
on a basal diet containing 11-5 per cent of pro- 
tein and i of barley meal 2 parta; bran 
1 part and 0-5 per cent ood liver oil. The effects 
of supplementing this diet with fishmeal and bast- 
eria] protein were observed by weekly weighings 
over periods of 3 or 4 weeks. It was shown by 
repeated experiments that 5 per oent of Bact. colt 
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protein and 5 per cent of fishmeal protein produced 
equal and significant increases in weight gains. The 
ae of bacterial protem has not been 
de but it appears to lie between 2 and 5 
per cent. Feeding of bacterial protein at a level of 
l *per cent ‘induced regular but retarded growth. 
Nevertheless a group consisting of five male and 
five female rata fed through life on this level bred 
normally, and four of the females reared normal 
litters. 

It appeared probable from these experimenta that 
Bact. coli protein could serve as a substitute for 
animal protein. Some indication was obtamed, 
however, that when the bacterial protein diet was fed 
to very young rats, an improved growth-rate resulted 


if 1 per cent of fish solubles was added. (P = 0-1, 
with groups of aight rats.) 
The resulta of experiments on chicks that 


there may be & fortunate combination -of essential 
dietary factors in Bact. colt protein and fish solubles. 
When a basal diet containing 11-9 cent of protein 
and oonaisti Ag ee eg es 2 per cent 
grass meal and 0-5 per cant ood liver oil was supple- 
mented with either one of these, groasly subnormal 
growth-rates were observed; but when both were 
added, the. bacterial protem at 5 per cant and 
fish solubles at 1 per cent, the chicks from day- 
old to four weeks old at a rate i tly greater 
than control groups with flahmeal and fish solubles, 


and at the same rate as control groups fed on a~ 


well-known brand of chick mash. A group of 12 
Rhode Island Red x Light Sussex cockerels was 
reared entirely on this diet and weighed an average 
of 5:0 Ib. at 14 weeks, with one cockerel weighing 
6 Ib. The optimum percentage of bacterial protein 
for chicks has not been determined ; but it is thought 
to be substantially leas than the 5 per cent used in 
these experiments. It is known to be greater than 1 


cent. i n 
It would , therefore, that cereals can be 
made into a chick-rearing retion by the addition 


of Bact. cols, fish solubles, cod liver oil, and 
grass meal. The economic of such 
a dist in Britain are outstanding; the ood liver 
oil mvolves no change from current practice, and 
the grass meal and fish solubles are abundantly 
available in relation to the small amounts needed. 
Further, the fact that the peculiarly demands 
of the chick can be met warrants the prop that 
diets based on Bact. cols in for other farm 
animals could., be evolved with little difficulty. 


L. P. Roswere 
Veterinary Laboratories, 
Evans Biological Institute, 
Runcorn. 
May 14. 
1 Roberts, R. B., Nature, 186, 404 (1960). 


Inter-relations between Filarial and 
Malarial Infections in Anopheles gambia 


Tas dual role of Anopheles gambia as a vector of 
both human malaria and bancroftian filariasis in 
Africa has long been established. Recently a curious 
relation between the two infections in the mosquito 
“has come to light, for which there is no really satis- 
factory explanation. 

In the course of routine dissections of wild-caught 
Anopheles gambie m Dar-es-Salaam, Tanganyika, 
during 1947-48, it was noted that while A. gambie 
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Table 1. HBOORD OF MIXED INFROTIONS OF A. peebie WITH SPORO- 
Fuse LAnva. 
194748} 


LOIkES AND MATURN THomacto (Dan-me-Sataam, 





had a high rate of infection with malaria parasites 
and with fllaria larve, it was very rarely ‘that one 
and ‘the same mosquito was infected with sporozoites 
and mature fllaria larve (Table 1), all mosquitoes 
being dissected one or two days after capture. 

In this series of diasections mature thorecio fllaria - 
larve slone were considered, that is, those active 
larve which sppear during routine extraction of the 

giands ; this stage is reached 9-10 days after 
the infective feed, and mmmediately precedes head 
infection in the mosquito. No dissections for head 
and proboscis filarial infections were made. 
ee ee 
spa R sae ces ten da ro alee the infective feed, 
and a ee the same period 
to reach the sep thoracic form, mosquitoes 
infected with either parasite have one important 
feature in common, namely, that they are at least 
ten days old, and probably older. 

During 1952 farther and more detailed observations 
were made in localities near Accra, Gold Coast, 
mosquitoes being examined not only for mature 
thoracic forms but also for the more advanced head 
and proboscis forms. The dissection record is shown 
in Table 2, most mosquitoes, being dissected on the 
day after capture. 


Tahle t. TROONI OA MA (cra FILARI TNFBOTIONS IN A. pandia: 
tufections 
Number dissected 
umber 18 
erate 31% 
Pilarial . 
Number T04 
Number wiih all forms mature larva 28 (4°1%) 
Somber with heed ar proboscis larre only 9 


Of forty-three wild-caught A. gambics positive for 
either sporozoites (15) or mature filaria larvw (28), 
only two were found infected with both parasites. 

Dissections for double infections with oocysts and 
mature filaria larve also revealed the rarity of mixed 
advanced infections (Table 8), 


Table 3%, RECORD OF MIXED INFECTIONS oF 


A. gomiia WITE 
MATURN QOOCYSTS AWD MATUKN FILARIA LAZY. (GOLD Ooamt, 1063) 


Total 4. dimsected for oocysts and ia 
Number with larva 3 
nan tty ate fonts -0 


It is not unusual to find: A. gambia with sporozoites 
or mature oocysts also harbourmg immature, stumpy, 
thoracic forme of flaris larvæ; but the scarcity of 
mixed. advanced infections in mosquitoes which have 
this important age factor m common is difficult to 
understand. 

In interpreting these findings in wild-caught mos- 
e a eat dao fade emer tie “Aoigaceed 

t- some of the filarial infeptions may not neces- 
sarily be of human origin-——-that is, Wuchererta 
bancrofi—a point lang appreciated, and recently 


series of experimanta it appears likely that the great 
majority of these filarial 

origin in view of A. gambie’s well-known association 
with man, and that the human population in both 
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areas had & faitty high infoction-rete with W, 
banorofit. 

One possible explanation of er findings has been 
tested, namely, the suggestion that the parallel 
development of fllaria larve and malaria porna 
cannot normality proceed to ayia | in tt 
mosquito. An unusual oppo eae i 
was provided by 4 ee who 
was @ chronic infector with both faloparum malaria 
and W. banorofi. On two oocamons batches of 
laboratory-bred Anopheles gambia were fed on him 
at night between 9 and 10 p.m. Out of 49 gambtas 
surviving for dissection fram ten days onward, 15 
were found infected with malaria or filaria; of that 
number 2 showed mixed infections of mature thoracic 
larve and mature oocysts, and one was infected with 
both sporozoites and mature filaria larve in thorax 
and head. 

Although these mixed advanced infections appear 
to be so soarce in Nature, these experiments show 
that both infections can actually proceed side by side 
and that there is no physiological barrier to prevent 
one and the same anop i sey at faire waa 
infections from the human host, and in turn becoming 
infective with both parasites. ee =" 

In ing to interpret these figures it must be 

that when the malarial infection has 
reached the sporozoite stage in the salivary glands 
of the mosquito, the infection may persist there for 
many days or even weeks. With the filarial infection, 
however, the infective stages in the head and pro- 
boscis are fairly transitory, and within about fifteen 
days of the infective feed they may have left the 
ito without leaving any trace behind. When 
d a mosquito with a sporozoite infection we 
now that i mast be at least ten days old; but it 
may» of course, be a much older mosquito which has 
also acquired, developed and finally lost a filarial 
infection. 

These observations form part of a much- wider 
investigation into the relative importance of each 
human age group in the African village community 
ag à source of malarial and filarial infeetion. It is 
hoped that the outoome of this work may provide 
a satisfactory explanation of this curious mutual 
exclusion of advanced malarial and filarial infections 
in Anopheles gambia. 

R. O. Murmapap-THoMson - 
Colonial Medical Research, 
London School of Hygiene and Tropical Medicine, 


$ Lon 


Raghavan, N. G. B., Misra, B. G.. and Roy. R., Nature, 170, 253 (1062). 


Pseudotuberculosis among Stock-Doves 
in Hampshire 


Dorma December 1953, many stock-doves were 
found lying dead under the trees where normally 
roost in the Damarham—Martin district of i 
They appeđred to be in good oondition, but post- 
mortem examinstion of forty-two of them showed 


that death was due to & virulent strain of Pasteurella | 


pssudlotuberoulosis. There were small caseating 
nodules in the liver and spleen, both of which organs 
were names enlarged. The outbreak continued 
throughout December and January, but began to 
decrease in February. . PE 
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In order to find what otber ware carrying 
ee eee E 
the district were examined, and many others were 
shot for examination. These included seventeen wood 
pigeons, one lark, one redwing, twenty-seven jack- 

soven rooks, three jays, one sparrow, nine 
rabbits, six hares and fifty-two grey squirrels, and 
the bacterium was recovered from the lark, one wood 
Pigeon, dne jackdaw, one rook and one hare. The 
lark had been picked up dead, and the liver showed 
a close ee E of caseating fibres which traversed 
the whole organ, while the spleen contamed two out- 
standing nodules about the size of a pin-head. 
Bacteria were recovered from both organs. The 
other infections were found in shot animals and 
were oryptic, for no signs of disease were noted in 


“any organ. An attempt to infect bantam chicks gave 


negative results. 

Many bodies are sent to this laboratory for exam- 
ination, and d this period the bacterium was 
recovered from a rabbit in Hertfordshire and from 
two pigeons from Norfolk. 

This infection has been mer reported from 
rodents and sporadically from birds, though more 


eaa etl eh a ie E 


fowls and pheasants* and from duoklinge’. We our- 
selves have isolated the bacterium from grey part- 
ridge, pheasant and bob white quail, the latter bemg 
e bird reared in captivity. On this ocoasion, however, 


were not seriously affected, in spite of their close 
affinity to stock-doves. Though the number of wild 
birds examined was small, there is evidence that 


I.O.I. Game Servioes, * 
Game Research Station, 
Burgate Manor, 
Fordingbridge, 

Hampshire. 


Maroh 26. 


t Book, å., and Huck, W., Ceniralk. f. Dakt., 1, 05, 230 (1925). 
* Truche, Ou and Banche, J. Bul. A Vat. Pr., 6, 43 (1933). 
Truche, On and Bauahe, J., Bul. A Vet. Fr., 3, 301 (1080). 


Storage of Unfertilized Rabbit Ova: 
Subsequent Fertillzation and the Probability 
of Normal Development 


PREVIOUS investigations!“ have shown that fertil- 
ized rabbit ova stored at 10° O. or at 0° O. for various 
lengths of time can develop into normal young when 
transferred into recipient rabbite. A recent expen- - 
ment* has further demonstrated that ovulated 
unfertilized ova can be kept at 10° O. or at 0° O. for 
48-72 hr. without all losing their fertilizability when 
transferred into the Fallopian tubes of rabbits which 
had been bred twelve houra before. This com- 
munication the subsequent fertilization and 
the probability of normal development following the 
transfer of unfertilized ova which had been stored for 
certain lengths of time. 

Unfertilized ova were obtained from the Fallopian 
tubes of ted albino rabbits. The ova were 
recovered 11-18 hr. after the hormone injection which 
induced ovulation. They were suspended in a mixture 
of equal parts of buffered Ringer solution and rabbit 
serum and were stored in small ‘Pyrex’ tubes, either 


~ 
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bb 10.0. in a water-bath, or in ioo at 0° C. after an 
initial 1-hr. acclimatization! at 10° O. Fartilizability 
of the ova was then tested (in vico) after 6-7 and 
30-81 hr, at either temperature. 

Recipient does were non-albino (black-eyed). About 
half of them were inseminated with sperm 
from albino bucks. Six to seven hours later ova were 
transferred and 25 mgm. of ey E pro- 
gesterone was injected This pro- 
gosterone treatment was repeated eight days later. 
‘The other recipient does were mated with an albino 
‘buck, and also injected with ovulation-inducing 
hormone, 6-7 hr. before ova were transferred. In 
order to eliminate the ova of these recipient does, the 
large ovarian follicles were at the time of 
ovum transfer and the fluid content of the follicles 
was evacuated by means of a capillary suction 

tte. Ova stored at 10° O. ware transferred to the 

tube, aai ot la to the right tube, 
y granary ot 

Most of the docs were killed, or examined at 
laparotomy, 20-26 days after ovum transfer. Their 
ovaries and uterine contents were examined, and the 
ntmbers of normal fetuses and of degenerate 


embryos or placents were recorded. The result of- 


the experiments is presented in the scoompanying 
table. 


, TORAN OF UNVSRTILIZED Lamerr OVA AND BURSEQUEET? 
4D D3YXLOPMEET 


No. of 
ents 


Prog- | tramt- 
ferred | transferred 


time 
(br.) 
ee ee 
saj sj sjaj 7 | 
“jopa oy oe 
oe 


“Eno ki 


10° 





The probability of hormal development is much 
amaller when the ova are stored before fertilization 
of afterwards’ (8-11 per cent survival when 
stored 6-81 hr., against 11-37 per cent after 24 hr. 
storage of fertilized ovat). Survival of fertilimed ova 
was better at 10° O. than at 0° O.* (87 per cent as 
against 11 per cent after 24-hr. starage); but the 
present meals show no statistically significant 
ee ee ae T 
and at 0° O. 
ge ere eee E 
the most efficient for the determinatian of fertilixa- 
tion and normal development, because the repro- 
ductive state of the recipient animal was not 
and thus a high proportion of recipients id not 
become t. In those recipienta of which the 
large follicles were broken, the ra lutes were 
hot fully developed and some of the broken follicles 


had failed to develop into corpora lutea when ` 


examined at autopsy. Thus the implantation and 
the development of embryos may have been hindered. 
In those recipients which were treated with pro- 
as’ successful 


and of the OVE, 
fartilization, may be disturbed. 
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Moreover, in the determination of the fertilizability 
of ova‘, it was reported that spermatozoa were often 
observed in the zona pellucida err hind ga i eeerces 
space and yet the ova were not Since the 
nuclear configuration and the chromogome number of 
OV ogenetically activated following low tem- 


perature storage was very similar to that of a normal 
fertilized ovum* it seems that parthenogenstically 


devel ova with sperm in the zona pellucida might 
have mistaken as fertilized in the previous 
report’, The difficulty of determining whether the 


stored ova were fertilized or parthenogenetically 
developed in vivo was further experienced under 
present experimental condition, when the ova. were 
examined after transfer for one day. Although the 
posmbility existe that many ae fe fertilized ova 
failed to develop, the proportion of ova which 

to be fertilized (nucleated ocells with sperm 
in zone pellucida) im no way with the 
proportion that underwent normal development. 
Thus two in tations exist: (1) that 
estimations of ee cr eae Ee 
j or (2) that cold storage of 
unfertilized ova has adverse effects on the physio- 
logical process leading to future development after 
fertilization. 


Taking all these pomibilities into consideration, 


in the transfer of unfertilized ova would be expected. 
This work was supported grants from the 
Rockefeller Foundation and the Dickinson Memorial 


Fund of the Planned Parenthood Federation. Sincere 
thanks are due to Mr. Robert F. Slechta for assistance, 
and to Dr. G. Pincus for constant interest during 
this investigation, ` 

M. 0. Omang 


Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts, 
and Department of Biology, E 
7 University of Boston. 
July 8. 
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je iratory and Digestive Anatomy of a 


Microhylid Tee e, Hypopachus agus 
Stuart 


Targowa the courtesy of Mr. L. O. Stuart, same 


pachus agua 
made available for dissection. The internal anatomy 
of tadpoles of this family is almost unknown, apart 
from some aberrant species! and a brief account of 
some others’. 


Features of e interest are as follows. (1) An 
csophagus di Gale eyo lateral Halves Us a paral 
septum arising from the dorsal wall and extending 


cel Adar ace ear eee each half receives ones 


_ of the two mucous feeding-cords which are formed in 


the posterior parte of the (2) The presence 
of a ‘manicotto’ (a0~-called stomach), previously 
only khown in Rana. (8) Reduced with fila- 
ments only on the second and arches; the 
reduction has, however, not proceeded to the extremes 
found in Glyphogloseus and Oalluslia, nor are the gill 
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filters so: large as in those species; the filaments are 
arborescent, as in other microbylids, and not as in 
Rana or Bufo. 

The animals are clearly highly specialized for 
microphagy, since the ceaophagus, already small in 
comparison with that of Rana or Bufo, has its omen 
still further reduced by the thick septum, so that only 
narrow mucous cords can enter. They appear well 
adapted for life in a normal pond, having neither the 
huge filters (with rudimentary gills) needed for life 
in oligotrophic waters, nor the well-developed gills 
(with amall filters) needed for life in a puddle. They 
were found m such a pond. 


1 Noble, G. K., Bull. Amer. Hus. Nat, Hiat., 6B, Art. 7, 201 (1020). 
1 Bavage, E~ M., Pros. Leol. Ses., 188 Part 2, 467 (1062). 


Hæmolytic Disease of New-born Pigs 
caused by Iso-Immunization of Pregnancy 


ELamotyric disease of the new-born is now well 
recognised in the human subject and is known to be 
due to iso-nmmunixation of the mother by fostal red 
cell antigens of the RA group. Within the past few 
years the condition has been observed in foals)! ; 
but so far as we are aware, its existence as a naturally 
ocourring disease has not yet been established in any 
other species, although the possibility of a comparable 
pathogenesis in other animals has been suggested. 

The olassic pattern of hemolytio disease conalsts 
in the mating of serologically incompatible parenta. 
As & result the fostus inherita antigen from the 


has power to destroy the blood cells of the young 
animal, may, in favourable circumstances, pass back 
into the fostus or it may become concentrated in the 
mother’s milk. The clinical condition of icterus 
gravis neonatorum has long been appreciated in 
human as well as in veterinary medicine; but more 
recently it hag come to be recognized as a common 
symptom of hmmolytic disease. 

Recently, we have carried out investigations which 
Oe ee eee 
O ing serious loeses among baby pigs within the 
Arat weak Gf life Gn one laren hem i iho MINIRnde, 
a aa ea, AAN all TIlE oae 

i ; although all piglets a 

to be healthy at birth, varying aS of clinical 
jaundice became evident at about the forty-cighth 
eae ee A A 

fifth . „At autopsy, icterus of the skin, 
laaa en Wisse GOS iat alc Se 
was common also to find congestion and enlargement 
of spleens, some of which were nearly black in oolour. 
ips the most striking feature at post-mortem 
examination, however, was provided by the quantity 
of blood-stained peritoneal fluid which was present 
in nearly all carcases, and this, together with the 
dar urine, served. to indicate the speed at which 
red blood cells were being broken down by maternal 
vided evidence of acute disease and depicted rapidly 

With the generous assistance of Dr. R. R. A. 
Coombe, of the Department of Pathology, Cambridge, 
it was possible to apply the serological techniques of 
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Rhesus factor work to the diagnosis of the disease 
in pigs and to demonstrate the existence of iso- 
immunisation. Citrated blood samples from affected 
piglets were subjected to the direct antiglobulin 
sensitization test (Coombs test), using anti-pig globulin 
serum prepared in rabbits. Rapid and complete 
agglutination was obtained of all samples. Parental 
blood incompatibility was shown. also by well-marked 
reaction between serum from affected sows and the 
red calls of the boar. 

Although in hemotlytio disease of the human infant 
due to iso-immunization, icterus gravis neonstoram 
is common, it is by no means constant, and the 
condition may provoke & wide variety of symptoms. 
Very little knowledge exista yet reapers & 
manifestations of the disease in animals; it 
seams reasonable to assume that they may be as varied 
as those of man and that some well-known clinical 
entities, the cause of which is still obscure, may be 
shown to be associated with maternal iso-immuniszation. 
Much work needs to be carried out into this kind of 
disease in. animals, for with the necessary information 
relating to blood groups of the various species might 
emerge knowledge which could lead to the avoidance 
of losses resulting from the mating of serologically 
incompatible parenta. 

Notes added in proof. Since this article was written 
we have learned of the work of Szent and Sxob6 into 
hsmolytic jaundice of new-born pigs in Hungary‘. , 

J. O. BUXTON 
N. H. BROOKSBANK 
Veterinary Investigation Laboratory, ', 
‘University of Nottingham, . 
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Paper Chromatography of Keto-Acids 
Broon, pyruvic acid estimations were being made 
in this laboratory, and it was i t to test the 
7 ice sad te a ei employed. The aoid was 
as the hydrazone by the method of Friede- 
mann and Haugen! (using toluene for the extraction) 
and the h hed under the 
conditions which Altmann & al.§ found successful. 
Human blood was deproteinized with 10 per cent 
metaphosphoric acid and analysed for ye eoid! ; 
the ice-cold sodium carbonate solutions of the 
henylhydrazones were acidified with concentrated 
fedieck ak acid and extracted into ether, which 
was removed under reduced preasure. 
The hydrazones from blood were run with the 


hydrazones of pyruvic acid, *phenyl-pyruvic acid, 
a-ketoglutaria acid, acetoacetic acid and acetone, 
pound with a 0-1 per cent solution of 2: 4-dmitro- 
phenylhydrazine in 2 N hydrochloric acid. The pre- 
cipitated hydrazones were centrifuged, and the pre- 
cipitates washed twice with 23N hydrochloric acid 
and twice with water. de 

The chromatograms were photographed through & 
Wratten tricolour blue filter. The scoompanying 
photograph illustrates the main findings. The average 
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Ry valuée'for the hydrazones of some keto compounds 
were: - 


-from runs carried out at room 


a-Ketogintarte 0'12 
Pyruvie acid 0-38 j 
Acetoacetio acid 000 
Phenytpyruvic acid 0-84 
Acetone 100 


The hydrazones of blood were run on ten separate 
occasions, four spots always being observed. Two 
of these spots were accounted for by the hydraszone 
of pyruvate; but there were also two smaller, faster- 
running spota, which were barely visible until photo- 
graphed. These latter were identified as the hydrazone 
of phenylpyruvate. The hydrazone of pure te 
gave two clear spots;on all oocesions. et when 
pure pyruvic acid was added to metaphosphoric acid 


and treated as for blood, the larger, slower-moving 


of the two spots often appeared to be divided mto 
two. Partition chromatography of blood also fre- 
quently showed the same ivision of the larger 
ila aps ach Since a blank of metaphosphorio acid 
also ah & spot at this level, this phenomenon is 
perhaps due to some 2: 4dinitrophenylhydraszine 
coming through the extraction proceas. It was also 
observed that acetoacetate wundergoes some 
decarboxylation to acetone during chromatography. 

Cavallini, Frontali and Toach?- had previously 
carried out similar experiments, using a butanol- 
ethanol 20 per cent mixture as the mobile phase. 
They collected blood by the method of Long’ and 
analysed it for ic acid. by ing and Wortis's 
modification’ of Lu’s’ method. They found‘ that 
blood had two ta which they identified as «-keto- 
gtutaric acid and pyruvic acid, and two unidentified 


. Spots, one with By 0-58, and another, which appeared 


occasionally, behind the solvent linee. They oon- 
cluded that only about a third of the amount of 
keto-acid could be accounted for by pyruvate, the 
remainder being due to a-ketoglutaric acid and two 
unidentified compounds. 
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The spedificity of the methods of extraction of 
Friedemann and Haugen’ and of Cavallini e al.‘ were 
oom: using the solvents advised by Altmann 
et al. for chromatography (see photograph). Blood 
analysed as described by the latter showed one spot 
corresponding to a-ketoglutaric acid, two to pyruvic 
acid, two to phenylipyruvate, and @ suspicion of two 
other spots, having Ry values 0:44 and 0-78. Blood 


analysed according to the formers method again 
showed only four spota, corresponding to pyruvate 
and pheny h i 


It would appear, fener a that the method of 
Friedemann and Haugen allows separation of pyru- 
vate together with some phenylpyruvate fram the 
other keto-acids in blood in a way more specific than 
the method used by Cavallini ¢ al. It is doubtful 
whether the paper chromatography of keto-acids can 
be made quantitative until the origin of the two spots 
for both pyruvate and pheny. is explamed. 

I wish to thank Prof. Gharles Wells for his oon- 
tinued encouragement; Dr. 8. P. Datta, of Univer- 
sity College, London, for a gift of phenylpyruvate 
hydrazone; and Mr. Wilfred Lee, of the Central 
Photographic Department, University of Liverpool, 
for his co-operation in photographing the chromato- 
grams. I also wish to acknowledge a grant from the 
Medical Research Corneil. 


Department of Surgery, 
University of Liverpool. 
April 2. 
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Donorny TurRwoox 


A Chromatographic Colour Reagent for a 
Group of Amino-Acids 


Tam oondensation of aromatio aldehydes with 
amino-acids to give coloured derivatives has had 
limited use in paper chroma phy. Ehrlich’s 
reagent, -dimethyl-amin dehyde, has been 
used as a reagent for e and indole’ and 
for oitralline’. o-Phthalaldehyde has been used as 
a reagent for glycine, higtjdme and tryptophane’. 
Earlier workers have used other aldehydes, includmg 
vanillin, in strongly acid solution as reagenta for 


We find vanillin followed by alcoholic potash to 
be a .ahromatographic reagent of considerable 
specificity. One-way obromatograms are run on 
20-om. sheets in a Dent—Datta frame’. They are 
then dried and di in a freahly prepared 2 per 
ont solution of . vanillin in n-propanol and 
heated at 110° for 10 min. Faint yellow colours are 
shown by many amino-acids at this stage. Ornithine ~ 
gives a strong and lysine e weak green-yellow fluor- 
esconce in the ultra-violet. 

The chromatograms are then dipped in 1 per cent 
alooholic potash and heated again at 110° for 10 mm. 
Ornithine gives a salmon spot about 80 seo. after 
commencing heating; the spot quickly fades to 
yellow-brown on further heating. This is specific 
for ornithine, none of the other tested. 
giving it. Proline, hydroxy-proline, a-, B- and y- 
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pipeocolinie acid, baikiam (A‘tetrahydropyridine-2 - 
carboxylic acid) and sarcosine show up as-red spots 
after about six hours standing-at room temperature 
and reach maximum intensity after standmg over- 
night, o and y-pipecolinio acids give comparatively 
famti colours. 


The complete range of commercially obtamable 
a-amino-80i ve either no colour or mdefinite faint 
browns, with tion, of glycine, which gave 4 
quite strong greenish-brown. This colour, however, 
a ob caniy distiaguishable from the. fnt browns 
given by many amino-acids, and henoe vanillin is not 
recommended as æ glycine reagent. §-Alanine, $- 
amino-tso-butyric acid, y-ammo-teo-butyrio soid, 
glutathione, betaine, hippurio acid, creatinine, gtyoo- 
o ine, ethanolamine, pyrrole, pyrrolidme, pyrrol- 
idane and indole also gave negative resulta, In general, 
the red spots only fade slightly in a week, though 
they tend to be obacured by darkening of the back- 

d in two or three days. Baikisin is an exception, 
Pasoming Grown in about 20 hr, The background 
darkening is rapid after running the ohromatograms 
in phenol, the spota also becoming discoloured. Results 
are satisfactory after running in butanol-acetio acid, 
collidine-lutidine or the acetone—urea-water sol- 
vent of Whitehead and Bentley*. The acoompanyi 
table shows the minimum detectable quantities of 
the substances giving well-defined colours in day- 
light when run on l5-om, one-way soetone-urea— 
water chromatograms. 


Raxecrivercas OF AMINC-ACIDS YO VARIAT 
Ornithine (30 sec.) *  @ Ptpecolinis acid (16 hr.) 


Sareosine (16 hr.) 08 Pptpecottate adla (26 hr 


Proline (18 br. i 
Cees ICE 1 »Ptpecolinks acid (16 br. 


The use of a range of aldehydes and ketones as 
specifio amino-acid o hio oolour reagents 
is being investigated and will be described lster. 

We thank Dr. T. F. Dixon for oriticiam 
and Dr. C. E. Dent and Mr. I. I. ith for samples 
of various amiho-acids. 
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Detection of 5-Hydroxytryptamine by 
` Paper Chromatography.” 
Tr is well known that enterochromaffin cells acquire 


a golden-yellow fluorescence after fixation m formal- 
dehyde, probably to their content of enteramine . 
(-hydroxytryptamine). We have now carried out 


ehrom experiments with synthetic 5- 
hydroxytryptamine creatinme phosphate to study 
the sensitivity and specificity of this reaction. We 
used a butanol— acetic acid — water solvent and 4 
developer composed of nine parts of a solution of 
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potassium dichromate (0-1 per cant) and one part of 
formaldehyde solution (87-41 cant). After spray- 
ing and heating at 100-110° O. for five minutes, the 
paper is viewed under ultra-violet light. Under these 
conditions, 5-hydroxytryptamine (By value 0-38) 
produces a golden-yellow fluorescence mamediately 
after the heating-and this persiste for days; quant- 
ities as small as 0-2 pam. base can be detected. The 
behaviour of bufotenine and bufotenidine ıs quite 
similar to that of 6-hydroxytryptamme. Tryptamine 
gives @ bright yellow fluorescence if more than 
2°5 ugm. are present; but this develops slowly. 
Tryptophane likewise gives a yellowish fluorescence 
if 2-5 pgm. are present, while 5-methoxytryptamine 
gives & yellow-orange fluorescence if smmuar amounts 


are present. Bufothionime, histamine, histidine, 
on tyrosine and p-norsynephrine produce no 
uorescence, while that with i and nor- 


adrenaline is very feeble. m-Norsynephrine haa 
already been shown to produce a violet fluorescence 
under these conditions if 0-5 pgm. is present!. Such 
a amall amount of 5-hydroxytryptamine (0:2 ugm.) 
can also be deteċted with alkaline Folin reagent 
(producing a blue oolour), Pauly reagent (red), 
diazotized p-nitraniline t (red-brown), N.N.O.D. 
reagent of Heinrich and uler (red-brown), Gibbs 
o (brownish-violet) and Ehrlich’s reagent 
lue)*. 
- The fluorescent reaction may therefore be of value 
‘In tracing small quantities of 5-hydroxytryptamine 
in tissue extracta. The diasotixed p-nitraniline 
reagent may also assist, since hydroxyindolealkyl- 
amines (for example, 5-hydroxytryptamine, bufo- 
tenine and bufotenidme) give an orange-brown colour 
whereas the indolealkylamines (for example, trypt- 
amine) usually give a faint yellowish colour in higher 
concentrations. 
D. M. SHEPHERD 
G. B. Wustr 


Department of Pharmacology 
and Therapeutics, 
University of 8t. Andrews Medioal Sahool, 
Dundes, 


VY. ERSPAMAR 


Institute of Pharmacology, 
University of Bari, 
Italy. 
1 Shepherd, D. Ma and West, G. B., Wature [171, 1160 (1053)]. 
* Hrspamer, Y and Boretti, G., Arch. int, Pharmecedyn., 88, 206 (1061). 


Quantitative Paper Chromatography of 
Traces of Metal with the Ald of Radio- 
active Hydrogen Sulphide 


Taas methods so far known for the determination of 
traces of metal are often expensive and take much 
time. Moreover, either the sensitivity is low or the 
error is large. On the other hand, quantitative paper 
ohromatography has not developed far enough yet to 
give a competitive solution. I have investigated the 
possibility of using radioactive hydrogen sulphide 
(H,748). 

The tative reaction with radioactive hydro- 
gen sulphide and the oxidation of the sulphides formed 
a first diffoulty. This was solved in the following 
way. After chromatography, the dried papers are 
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conditioned over ammonia for half an hour. They 
‘are then put into a glass bell-jar which also contains 
some ammonia, some hydrazine and some radioactive 
zino sulphide (Zn358). The jar is connected with a 
source of pure ni and with the vacuum-lime 
(both through gas-l ). After washing out the jar 
with nitrogen three or four times, vacuum is once 
more established. During this time a plastio shell 
is put over the jar and nitrogen is conducted through 
this shell. After adding some water and conoentrated 
sulphuria acid to the xine 
apparatus is put in the dark. r 10 mm. the 
hydrogen sulphide is fixed by pasaing it through zino 


acetate. 

It a that 2 a.a. oonoentrated ammonia, 
‘0'2 0.0. hydrazine hydrate, 3 mgm. radioactive xino 
sulphide, 0-2 o.a. water and 0-2 c.a. gaid are sufficient 


for the reaction of 100 pgm. of metal. The influence 


of the shape of the spot and the thickness of the 


paper were small. 

It was necessary to wash the paper to remove 
metals retained m it. Successive washings with 0-1 N 
hydroghlone aaid, water, 1 per oent sodium aitrate 
and water removed most of the metals. For the 
determimation of ies of metal less than 1 ugm., 
this washmg improving. 

“When applied to biologioal material, the method 
prohibita the use of sulphurio acid for breaking down 
the specimen, as this yields too high salt oonoentre- 
tions. For very small samples dry-aahing at 400° C. 
was sufficient ; for samples of about 1 gm. the carbon 
reaidue had to be treated with ammonium nitrate 
and hydrogen peroxide ; the residue was then taken 
up in hydrochloric acid. 

For very amal quantities of metal (cobalt), in 
order that a muah greater propartion of the 
ahloric acid solution than usual could be erred 
to the paper, we used a strip of paper (3 om. X 12am.) 
folded like an accordion for absorption of the solution, 
and placed this pleated paper in the fold of a chromato- 
graphic paper between two glass rods. ' This is a 
variant of von Euler’s! method. 

All chromatography was performed by the asoend- 
ing method, using jam-pote with paper cylinders held 
together by paper outta, for the quick selection of the 
correct solvents. For analysis larger cylinders pig 
used, each placed in a Petri dish, and the dish 
big glass tray. For the pleated papers broad 
of paper were used, kept in the dicular position 
by sticking & glass pin the upper part. It 
was found preferable to use the one-dimensional 
method, transferring each time new amounts of the 
same solution to & new paper, using different solventa 
for different groups of ions to be separated. 

In view of the action of ths ions potasatm, 
sodium, caloium, phosphate and others always present 
in larger quantities m biological material, and also 
in view of the fact that non-evaporating complexes 
are not suitable, only the following solvents 
have, been successful so far (all proportions being 


Ads 


Pulanolsinaied with N HO Sea he a 
slo (40 per) tt ), resi by aostona CTS parts) 
AN (0, paris), 2 aera for Oo (‘accordion’). ' 


Fe rera et e e o a key Coenen 
errors edad Mor ed eho : 


POs aw Rub: for Hg, Bay Tiya iitreing “coca bilan 


a-Plooline (60 parts), H,O (40 paris). for Tl and H “aooardion’ . 
aiana Copal i. Pot Go par parts) eaturatel with Ho ; 


= a 
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Further new suitable solvents were : 


E S rR E m; followed by pyridine 


aj viih Teotytacnteos (90 parla) mturated with 1 N 
) , 0-2 N NHOH (40 ; a 
oO ne (00 partaj OH (40 parts), 1 per oant diethyl 


The advantages of the method are: once the 
biological material is broken down, any metal can be 
detected and no concentration with oxine or such- 
hke is needed; the sensitivity is very great (com- 
parable with speatrography) ; ; the method fk not 
costly and can be carried out on a large soale and 
partly automatically. 

A detailed desarrption will be published elsewhere. 
I thank Mrs. O. J. H. Stutterheim-Kanis and Mre. 
A. C. M. Peer-Borst for practical assistance. 

P. O. van ERKaLENS 
Research Institute for Animal Husbandry, 
T.N.O., 
Utreaht, Holland. 
April 6. - 


ty, Huler, Waters, 170, 664 (1052). 


Paper Ciema y of Amino-Acids In 
Cerebrospinal Fluld 


We have been investagating the amino-acids 
present in the cerebrospinal fluid obtained from 
patients with various diseases, using paper chromato- 
graphy. Successful chromatograms ire that 

rotein and electrolytes should be removed from the 

id, There have been various methods 

for doing this. We use a method which is simple, 
quick and requires apparatus that is readily avail- 
able. It is based on the work of Boulanger and 
Biserte’, who showed that, when biological fluids 
containing ammo-acids are passed through oation- 
exchange resins, all the amino-acids with the exoep- 
tion of taurme are retained in the resin along with 
the cations, and that the anions pass through. The 
amino-acids can then be displaced from the resin 
with ammonia, leaving the cations on the column. 

Boulanger and Biserte pass protein-free fiuids 

their suggested resin; but we have found as 

a result of Partridge’s work’ that, if a honated 
polystyrene reain of the bead type is protein 
unchanged, Thus in the one operation 


passes through 
of pasaing the fluid through a suitable cation-exchange 
rein, proteins and anions are removed and the 


amino-acids retained. These may be displaced with 
wnmonis and the resultant eluate evaporated under 
reduced 


preasure. 

The method we use is as follows. The resin (Zeo- 
Karb 225) ia activated with twice its volume of 
10 w/v per cent hydrochloric acid, washed free of 
acid and then placed in a column approximately 
15 cm. x 0-5 am. The cerebrospinal fluid (1 ml.) is 
a through the column and 15 ml. of water 

used for washing it through. The amino-acids are dis- 
placed from the column with 15 ml. of N ammonia 
solution. The first 3 ml. of eluate are ignored. The 
next 12 ml. are evaporated under reduced preasure at 
387° O. The dry rendue is taken up in water and used 
for paper chromatography. The amino-acid arginme 
requires & much greater concentration of ammonia 
for its removal from the column. 

We have shown that cerebrospinal fluids of high 
protein content can be pea@ased through the column 
without the pH changes in the column altering the 
free amino-acid pattern of the fluid. 
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Combining this technique with the circular filter- 
paper method of paper chroma EDET suger’ Py 
Giri and Rao’, we are able to obtain resulta withm 
four hours of receiving the fluid in the laboratory. 
Actual bench-time is minutes. 

results show that the method is suit- 
able for serum and urine. 
A. P. PRIOB 
T. P. WEITAHAD 


South Warwickshire Hospital Group (No. 14), 
Group Pathological Laboratory, 
Lakin Road, 


Warwick. 
June 4. 


1 Boulanger, P., and Biserte, G., Dull. Seo. Oki. Hol., 33, 1980 (1081). 
t Partridgs, B. M., Wetwre, 100, 406 (1052). 
* Giri, K. V., and Rao, N. A. N., Nature, 168. 028 (1952). 


An Analysis for Deuterium based on the 
Photoneutron Effect 


IxnDIRECT methods of measuring the abundance of 
deuterium involve chemioal preparation and very 
oarefal purification of the samples’?. This disad- 
vantage and le source of error is avoided in a 
method on the "D(y,")'H reaction for photon 
energies greater than 2-2 MeV. The number of neu- 
trons emitted from the sample in conjunction with a 
suitable y-ray source is @ measure of the amount of 
deuterium present, and, under constant experimental 
conditions, a direct comparison with deuterium 
standards may be made. 

A convenient source of y-rays 18 & preparation of 
sodium-24 for which an initial activity of at least 
40 mC. gm.-* of sodium carbonate is posible. Hach 
preparation affords a useful and economic measuring 
period, the deuterium photoneutron :reaction cross- 
section is relatively (~ 16 x 10”, om.*), and 
at this energy (2-76 V.) berylliimm is the only 
other element emitting photonsutrons. The samples 
must therefore be free fram beryllium and also from 
elements, such as lithium, boron and cadmium, with 
large absorption cross-sections for thermal neutrons, 
as the photoneutrons are most efficiently detected 
after being reduced to thermal energies in a water 
or paraffin moderator. These conditions of purity 
should not be difflcult to realize, especially in medioal 
and biological work for which the method is primarily 
intended. Since the various sources emit neutrons 
having similar energy distributions, they may be 
compared without measuring the density integral of 
thermal neutrons within the moderator in each case. 
Singlo measurements at & standard position in the 
moderator are sufficient. : 

To estimate the overall sensitivity of the method, 
some measurements have been made using very dilute 
deuterium samples irradiated by ;-rays from sodium- 
24 and a shallow, boron-lined pulse-ionization chamber 
as neutron detector. From these results, to be 
published in detail later, a suitablé apparatus has 
been designéd and is under construction. It consists 
of an annular, boron-lined ionization ohamber, 20 om. 
long by #0 cm. external diameter, surrounding a 9-cm. 
diameter lead cylmder at the centre of which is the 
photoneutron source. This oomprises a 10, 20 or 
80 ml. sample in an annular glaas contamer encloamg 
the y-ray preparation. The lead is to reduoe both 
the y-ray ‘noise’ level of the ‘chamber and the number 
of photoneutrons from the deuterium naturally 
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present in the moderator. This moderator, of 

wax, surrounds the chamber to a minimum of 
20 om. and is contained by a substantial concrete 
shield. With this arrangement it is estimated that & 
10-1. sample containing twice the natural abundance 
of deuterium in water, that is, about 0-03 vol. per 
cent, and a 800 mC. source of sodium-24, will yield 
& oounting-rate—whioh should be a linear funotion 
of deuterium concentration and y-ray source strength 
—of about 500 mm.—! above an back- 
ground of about 50 mim.-!. Thus, when a reasonable 
quantity of the sample is available, the sensitivity 
of the method appears to compare well with that of 
other techniques, and measurements within a few 


_ per cent should be made fairly easily. 


This new method will be used initially for the 
measurement of total body-water in the human 
subject. For this purpose it should not be necessary 
to use doses greater than 20 ml. of deutermm, 
instead of the sna of 100 ml. commonly employed’. 


: C. P. Haren 
Researoh Department, 
Bristol Mental Hospitals, 
Barrow ital, 
Barrow Gurney, Bristol. 
May 18. 


1 Robertson, J ‘Isotopic Tracers and Nuolear Radlations’’, 
eia iNi "Book Go. angel 
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Infra-Red Dichroism in Synthetic 
Polypeptides 


origin of some of the t infra-red absorption 
bands in peptides and other substances which contain 
an amide group. They predict that the transition 
moment of the band which appears in proteins and 
synthetic pol tides in the region 1,830-1,860 cm.-? 
(the C=O stretching mode with some contribution 
from the conjugated ON bond) should make an angle 
of about 20° with the C=O bond; details of the 
calculation are not given. They consider that this 
angle is sufficient to explain the low dichroiam of the 
C—O band observed in the spectrum of poly-y-benzyl- 
i-glutamate® (when the molecules of this polymer are 
assumed to be in a helices’). 

The relation between the C=O valency bond and 
the transition moment of the C=O band has been 
examined in this laboratory, using 
acetanilide as a model compound. From this work it 
appears that the angle might be as high as 23° ¢. 
The transition moment is in the plane of the amide 
group and displaced from the C=O bond towards 
the direction of the lme joining the N and O atoms. 
Bamford et al. point out that an angle of about 26° 
displacement is needed to agree with the dichroism 
observed in poly-y-benryl-L-glutamate. 

Some information on dichroism of C=O and NH 
bands has recently been obtained from spectra of 
nylon 66, @ material which is a better model for a 
polypeptide than acetanilide, m which the nitrogen 
atom is bonded to an aromatic rmg which may affect 
the electron distribution of the amide group. A thin 
nylon in which there was no complication 
from double orientation was obtained by grinding @ 
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thick oriented monofil of circular cross-section. The 
spectrum was observed ‘with polarized radiation from 
a selenium transmission polarizer of high performance, 
and dichroic ratios 8-1 and 4-1 were obtained for the 
‘1,640 cem. C=O band and the 3,810 am.-! band, 
respectively. These results show at once that the 
transition moments of these bands are not parallel, 
although the corresponding valency bonds are 
expected to be nearly parallel in amide groupe’. 
- This effect was not observed in earlier measurements 
with nylon 66 owing to insufficient orientation of the 
specnnens used. Qualitatively, the lower dichroiam 
of the O=O band compared with the NH band is in 
agreement with Fraser and Price’s suggestions, and 
with the observations on acetanilide ; but the effect 
is smaller than we should 

If we assume (a) that the. PE T E ts 
along the valency bond, (b) that the C=O bond is 
normal to the chain axis’, and (c) that the bond angles 
of the amide are as given by Corey snd 
Pauling’, then the o ed dichroic ratios show that 
the O==O transition moment is inclined to the valency 
bond in the expected sense, but at an angle of 12°, 
not 26° as required to explain the dichroism observed 
in the polypeptide spectrum. This result is obtained 
by asasuming that nylon 66 is made of oriented 
crystallites and & completely unoriented fraction. It 
makes practically no no dierenoa to the result,whether 
the crystallites are assumed to have perfect orienta- 
tion ora dispersion of + 10° from the fibre axis 
(X-ray photographs show the dispersion tö be not 
more than + 6°). When the result, together with 
the above assumptions, is used for calculating the 
dichroiam of the C=O band in the poly-y-benry!-L- 
glutamate i used by Ambrose and Eliott, 
we obtained the value 6:6. The observed value is 
2°6 and we are left with a major disc oy. 

Only assumption (a) will be d here. The 
onty observations which give information on the 
direction of the NH transition moment appear to be 
those of Newman and Badger’ on the spectrum of 
N-acetyl i These workers concluded from 
measurements of dichroism that the NH bond was 
in the plane of the amide group, and that the 
a0-—N-—-H angle was 100° + 10°. The selected value 
for this angle given by Oorey and Pauling is 114°. If 
we sooept Newman and Badger’s result as meaning 
that the transition moment is inclined to the 
bond by an angle lying between 4° and 24°, the 
situation is made worse, for this mclination is in & 
sense which brings the O=0 and NH transition 
moments more nearly parallel. s 

eS basic questior raised is not 80 much whether 

the Pauling—Corey a-helix can be reconciled with the 
observed dichroism of a polypeptide, but whether 
the amide groups in nylon, in simple molecules and 
in folded polypeptides, can retain substantially the 
sameo parameters. If they do, then it would appear 
necessary to assume that, nevertheleas, the angle 
between the valency bond and transition moment in 
the C=O group (and possibly the NH group) varies 
from. a a to compound. This could only arise 
from effecta of the environment. Such an effect is to 
be in bands which correspond to almost, 
forbiddep transitions, where an external force field 
may have & considerable effect, but the strong peptide 
bands are not of this kind. Changes in the hydrogen 
bond could produce an effect; but, in the structures 
assumed for the various compounda considered, such 
changes are to be small. If the direction of 
transition t is really so sensitive to environ- 
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ment, then obviously existing theory - is far en 
= The other aiy namely, that the 

group is leas invariant than appears from 
Enla obtained with small molecules, can only be a 


speculation until other evidenoé is forthcoming. 


A. ELLIOTT 
Research Laboratory, 
Courtaulds, Ltd., 
Maidenhead 
July 3. 

1 Fraser, R. D. B., and Price, W. O., Nature, 170, 490 (1068). 
* Ambrow, H. J., and Milott A., Pree. Hoy. Soo., A, BOU, 47 (1051). 

Paria Lo aod Corey, R. B~ Prot, Nai, Acad, Soi. Washington, 37, 
4 0. Los A. wW. EL, and Trotter 

eee Pree. athens B, 141, 4 (ies. 


s Corey, R. B., and Pauling, L, Proe, Roy. Boc., B, 141, 10 (1083), 
A, 180, 39 (1047). 


; . So, 
* Newman, R., and Badger, R. M, J. Chem. Phys., 18, 1147 (1961). 


Angular Correlation of o-Particle and 
Conversion-Electron from the Decay of 
lonium 


lonroum deoays with the emission of « satie 
leaving the final nucleus *ffRa at various levels of 
excitation knowni'to lie at 70 keV., 200 keV. and 
270 keV. above its ground-state. Qonversion electrons - 
emitted from radium nuclei have been identified as 
due, for the most part, to Z-sonversion of 710-keV. 
yTay’. 

In the present t, we have investigated 
the distribution of ap angles between the direction 
of the emission of the a-partioles and of the conversion 
electrons by employing a oontinuously sensitive 
diffusion chamber operated at atmospherio preasure. 
Proper control of the vapour source, @ mixture of 
70 per cent ethyl aloohol and 80 per oent water, and 
of the gradient of the temperature, 7 deg. O./om., 
gave tracks which were comperable with tracks of a 
Wilson chamber. 

Freshly seperated ionium was deposited ‘along & 
wire which was fired across the ihmminsted part of 
the ohamber. The photographs, about 1,000 in all, 
taken at intervals of 15 seo., yielded 2,528 a-particle 
and 480 oonversion-electron tracks. This gives 
17 conversion electrons per 100 alpha diamtegrations. 
Values obtained by different ods" were 24 per 
cent (Riou and also Jarvis and Ros), 11 per cent 
(Teillao) and 10 per cent (Albouy, Faraggi, Riou and 
Teillac). -~ 

Of the 480 conversion electron tracks, 336 cases 
oould definitely be associated with a-partiales. In 
many instances we observed electron tracks where 
no a-particles were to be found in the neighbourhood, 
although measuremente of their energy showed that 
these unidentified electron tracks could be due to 
T-oonversion of 70 keV. y-rays. 

In-the accompanying graph we have plotted the 
distribution of tbe angles made by the a~particles 
and the oonversion electrons. From „the energy 
speatrum of the electrons observed in‘ our experi- 
ment, it has been estimated ‘that about 92:3 per cent 
are due to J-conversion and’ the remaming 7-7 per 
cent to M-oonversion of 70-keV. y-reys. 

The theoretical calculations of Gellman, Griffith 
and Stanley’, for the coefficients of conversion of the 
L-shell, show that most of the electrons emitted are 
from Ly and Dp sub-shells, while the contribution 
from Iq is negligible. Our measurements did not 
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0 20 60 00 120 
Angie between a- and conversion electron 


Distribution af al tho angles between tho Atrection of emission of 
the o and ihe conversion The dotted curve 


gives experimental results and the continuous curve curve is plotted 
from expression : 54-8—%19-2 cos" —274 ons*O 


permit us to separate the Ia, Lyr and Lyn electrons, 
ae their binding energies differ only by a amall amount. 

It can be seen from the graph that the distribution 
is symmetrical about 90°, and the maxima are at 50° 
in the forward direction and’ 180° in the backward 
direction. 

At present, no theory is available with whioh to 
oom our resulta. The angular 
correlation of a-particles and K-oonversion electron 


150 180° 


angular momentum of the intermediary 
state is known. If we assume* this to be 2, which is 
the angular momentum of the first exvited state of 
the radium nucleus, then our experimental curve can 
best be fitted with the axpreasion : 


54-8— 219-2 ooa*8— 274 cost. 


. We are indebted to Madame I. Joliot-Ourie, of 
the Institut de Radium, Paris, for a gift of iontum 
which enabled us to oarry out this experiment. 


Dafa i R. R. Ror 
M. L. Goms 
Laboratoire de Physique, 
Université Libre de Bruxelleg. 
_ April 3.. 
ee ae Phy. md. Ga Pau ser iG se ates ee 
O.R. Ad. Sa., r oe i 
ven Pari, M, 133 (1 D eas 
1049). Rion, J. 186 (1 
Bree, Phys. Bos, A. 535 (1081). 
*Tefllas, O.R. Acad. Sei., Paris, 987, 1227 (1045). Riou, C.R. 
Sei.. Paris, 986, 655 (1049). g pi Bou 
O.R. Acad. Sol. , 880, 435 (1 ds um and Vala- 
dares, C.R. Acad. Soi., Paris, 338, 601 (1061). 
‘Gellman, Griffith and Stanley, Phys. Res., 8%, 044 (1052) 
‘ Rose, and Arfin, Phys. Rer., 83, & (1062). 


Specific y-Activ 
and Halt-l 


» the Branchin 
e of Potassiu 


Tam specific y-activity of ordinary potassium, in 
the form of rere ein P has 


Ratio 


Ka response was measured to a solution contain- 
ng 1,745 gm. potamium (as ‘AnalaR’ potassium 
shloride), using @ large differential high-pressure 
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ionization chamber apparatus. (A description of this 
apparatus will be given elsewhere.) (38) Sere 
aliquot of a solution of the calibrated 

was: added to the potassium chloride solution ae 
the additional observed as in (3). (4) The 
half-life of the potassium-42 was measured with the 
large ionization chamber apparatus and found to be 
(+ probable error) 12-516 + 0-007 hr. Analysis was 
by the method of least squares and each point on the 
decay curve was weighted on an experimental basis. 
It was, necessary to correct for the presence of a 
amal amount of unidentified long-lived activity with 
an apparent half-life of about 177 days. Sodium lines 
wero reported in the spectrographio analysis, although 
the percentage contamination waa not given; the 
half-life result will therefore tend to be slightly greater 
than that of abeolutely pure potasaium-42, because 
of the presence of some sodium-24 of half-life 
18-0 hr. 

Corrections were lied for differences in attenua- 
tion in the wall of the oarbon chamber between 
radium sad potassium-42 radiations, internal abeorp- 
tion in the potassium~42 source and differences in the 
absorption of potaasium-40 and potassium-42 quanta 
(1-46 and 1:51 MeV. respectively) in the solution 
and the steel walls of the ionization chambers. 

In iving the final result the fo major 
assumptions were involved: (1) The dose-rate from 
& point source of 1 mgm. radium filtered m all 
directions by 0-5 mm. platinum is 8-2 + 0-1 r. hr.-! 
at loom. (It is believed that measurements with 
small carbon. chambers will slightly over-estimate this 
constant, because of the effect of the condensed state 
of matter upon the electronic stoppmg power’, a 
factor which has hitherto been ed. Aocord- 
ingly, greater t is given to the ‘free air’ determ- 
ination of Taylor and Singer*. This prdblem will be 
discussed in detail elsewhere.) (2) The potassium-40 
quantum energy is 1:46 + 0-01 MeV.*. (8) The doge- 
rate per mO. of a point source of 1:46-MeV. radiation 
at 1 om. is 7-65 + 0-12 r. hr.. (The greatest unoer- 
tainty in calculating this figure is in the value adopted 
for W, the average energy required to form one ion 


‘pair in air. This was taken to be 82:5 + 0-5 eV.) 


The value obtained for the speciflo y-activity 
. of ordinary (that is, unenriched) potassium was 
(+ probeble error) 3-37 + 0-09 quanta seo. gm.. 

Evans and Evanst, in a precise determination using 
as & reference source cobalt-60, calibrated by B—y 
coincidences, found that 1 gm. of ordinary potassium 
emits 4:9 + 0-1 MeV. seo.1. With 1-46 + 0:01 MeV. 
as the quantum energy, their measurement yields 
3-36 + 0-07 quanta seo. 1, Other estimates 
inalude 3-6 +0-35, 3:0 and 2-958, 
B'A + 0-5". 

The branching ratio. Recent ts> have 
demonstrated conclusively that the 1-46-MeV. y-ray 
is associated with the electron-capture branch in the 
decay of potaagium-40, and the measurements of 
Sawyer and Wiedenbeck suggest that perhaps all 
electron-capture transitions to argon-40 are accom- 
panied by the emission of a 1:46-MeV. quantum. 

Thus 


, 


8:6 + 0:47, 


à (0K — 40d) 
2» (9K — 0a) ` 


dy 
"Ag 
The weighted mean of the best measurementa*'* 


of the specific B-activity of potassium is (+ probable 
error) 27-4 + 0:3 seo. gm, 


< 


- guthor is of the 
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zo a = 0-128 +,0-008 (+ probable error). 

Mousuf measured the ratio argon-40 to potassium- 
EO ar (assumed to be 1:03 x 10° 
yr. old), on the basis of a total half-life for 

oi 

potassium-40 of 1:27 x 10* yr. obtained 2 
- = 0-058-0-066. There is thus a discrepancy amount- 
`| ing to a factor of 2 (at least) between this conclusion 
and that derived from the reliable radioactivity 
data. It would seem likely t either the age of 
‘the samples has been over-estimated or argon-40 
may bave diffused out of them. 

EUU O ee If we regard all transitions 
of potassium-40 to argon-40 as being scoompanied 


Ee A we may 
seo a! limit to the half-hfe of potaasium-40. 
Nior'® found the relative isotopio dance of 


potassium-40 in ordinary potassium to be.(0:0119 + 
0:0001) per cent; using the vaines for the speciflo 
B- and y-activities quoted above, we fmd Tis < 
(1-31, + 0-04) x 10° yr. 

This work was carried out as part of an investiga- 
tion ‘of the- radioactivity of the human body, and 
was supported by the Medical Research Council. 

Nots added wm proof. In the light of recent experi-- was 
mental work (Valentine, J. M., Proc. Roy. Soo., A, 
211, 75; 1952) and other leas direct evidence, the 
inion that tbe currently scospted 
value for W (see above) of 32-5 eY. may be appreci- 
ably in error and that the true value for fast electrons 
may be as high as 85:0 + 0-5 eV. If this latter figure 
should be substantiated, the above conclusions would 
need to be revised as follows : 

fic y-activity of ordinary potassium (this 

) = 8-63 + 0:10 quanta seo! gm.. 

Weighted mean of this and other determinations == 

8-48 + 0-08 quanta sec.-! gm.-!, B Ing ratio = 

0-127 + 0-003. Half-life of potaæium 40 «< (1-381 + 
0-04) x 10° yr. 


Department of Medical Physics, ` 
University of Leeds. 
April 21. 


P. R. J. Burrow 
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Szilard and Chalmers Effect by Irradiation 
of Hexavalent Chromium In an 
Atomic Pile : 


Muxart & al.’ found that no rapid of 
chromitm takes place between hexavalent tri- 
valent chromium in solution. This has later been 
verified by Menker and Garner’. Muxart e al. used 
_ this result. for investigating a possible Szilard- 

Chalmers effect in dichromate irradiated by slow 
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case it is extrémely weak. 

Burgus and Kennedy* investigated the shen 
effects scoompanying the decay of 
which is transformed to chromimm-51, and oand 
that the amounts of trivalent and hexavalent 
chromium produced to a large extent depended on 
the chemital milieu. Since certain tracer experiments 
with ohromium-51l, made by irradiation of solid 
CrO; in & heavy water uranium pile, indicated that 
tracer amounts -of trivalent chromium were present, 
it was aasumed that similar phenomena, as im the 
case of the decay of manganese-5l, might take place 
by the irradiation of hexavalent chromium. 

Solid CrO,, 6 M chromic acid, and solid KCrO, and 
K,Cr,0, were irradiated in the pile, and the activity 


of ` trivalent -and hexavalent determined 
with the following result : 

GrO,, solid 13 per cent + 2 trtvalent chromium activity 
0 Al olution of Cro, 6 » El a » 
K,Cr0,, mbd 4 = + 3 ” m m 
E:Cr:Or, solid 15 » tl m ” » 


The limite given for the activity of 
trivalent chromium are estimated from the deviations 
of single expermments. 

Mo enke Gaze TrA the taie hanan ay 

really due to chromium-61, the decay and the 
akaoro in aluminium of the radiation fram the 


-trivalent and hexavalent chromium specimens were 


compared and found to be identical. The specimens 
also followed the chemical reactions of chromium. 
A more detailed account of the mvestigations will 
be given elsewhere. 
B. OTTAR 


Norwegian Defence Research Establishment, 
Chemical and Metallurgical Division, 
Lillesttam, Norway. 

May 13. 


1 Wurart, R., Daudel, O., Daudel, E~, and Habeinsky, M., Yoturs, 
150, 688 (1047). 

*Wenker, H.E, and Garner, O. 8., J. Amer. Chom. Sec., TL, 371 (1949). 
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Dependence of Glow to Arc Transitions on 
Cathode Surface Conditions 


EARLIER workers have shown that the relative 
stability of glow and arc discharges on both refractory 
and non- electrodes is seriously affected 
by cathode conditions such as oxide layers', vapour 
clouds’, salt contaminations? and temperature‘. 
However, owing to the rapid destruction by the 

of cathode surfaces, it has not 
been possible in the past to determine in a positive 
manner the effects of cathode surface condition on 
the glow to arc transition process. 

A technique has now been developed, however, in 
which a glow discharge is moved electromagnetically 
between two parallel rod electrodes and is thu» 
brought on to a part of the cathode having & specially 
prepared surface. Observation then shows whether 
the change in surface condition produces a glow to 
arc transition. For example, with clean tungsten 
electrodes in free air the conditions are set so that 
the glow discharge may be moved along*the full 
] of the electrodes any number of tamea without 
transitions taking place. By simply placing a few 
grains of common salt at one point of the cathode 
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surface and then moving the glow along the electrodes, 
it ig found that a transition to an arc takes place at 
the point of contamination and that the arc reverta 
back to a glow when once past the region of con- 
tamination. Investigation also showed that by 
placing one drop of very dilute salt solution (10 
gm./o.c.) on @ clean cathode surface, transitions were 
repeatedly obtained at the pomt of contamination, 
indicating the extreme sensitivity of the discharge 
form to surface condition. As expected, transitions 
are induced by other low ionisation salta, by the 
I salts from tap water and by grease oon- 
tamination, Experiment showed also that transitions 
due to salts and grease oan be induced on copper 
electrodes by this method of controlled contamination. 
An attempt was made to induce transitions by 
deliberate local omdation of both tungsten and 
copper, and although several methods of oxidation 
were employed no transitions were Further 
experiments showed also that oxidation does not 
inhibit transitions taking place at AR 
ve. This t inconsequence of an oxidi 
cena cies Ge cuaated with known t tal 
oxide effects, is most probably due to the determining 
effect of an already present atmosepherically produced 
oxide layer, which, under the experimental conditions, 
cannot a stable aro discharge. It is inter- 
esting to however, that, with tungsten 
layera of tungsten trioxide or tungsten 
produce transitions when operating near the transition 
point for clean electrodes, and that similar resulta 
are obtained with cupric oxide or copper powder on 


electrodes. 
hbe er oeae tal results obtained so far clearly 
indicate compareble arc discharges may exist on 
typical thermionic or non-thermionic emitters, in 
«agreement with other investigators’. The experiments 
lso ahow that such ares can be induced by minute 
eurface contaminations and indicate, in agreement 
with the recent work of Prof. Llewellyn Jones‘, the 
emportant influence of surface condition upon the 
cathodes discharge mechaniam. A further investigation 
minder oxygen-free conditions ia being carried out. 

I am grateful to Prof. J. M. Meek for the interest 
me has shown in the investigation and to Mr. W. L. 
rice for his i work, Acknowledgment 
i made to the iralty for permission to publish 
this note, 


Department of Klectrical i i 
University of Liverpool. 
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Velocity of Sound in Air at Low Pressures 


Some recent measurements! of the velocity of 
ound over an extended range of pressures have 
mndicated that, while the velocity is i t of 


reasure down to preasures in the neighbourhood of. 


‘6 am. mercury, a significant increase in velocity 
sppears as the preasure is further decreased. At 
<~ om. meroury the increase amounts to several metres 
ver goc. In each case the measurements were made 
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in metal tubes with sudio-frequency sound. No 
acceptable physical explanation of this effect has 
been found. Because of the meteorological significance 
of these obeervations and their imp ion in saper- 
sonio serodynamics, we have carried out a new 
determination of the velocity of sound in air at 
preesures down to 5 mm. meroury. 


by a distanoe of approx- 
imately four metres. ‘The signals from the micro- 
phones after amplification were presented on the 


-soreen of & cathode-ray tube together with a standard 


ten-kilocyole timing wave-form. Time-base ion 
was employed over the i t portions of the 
wave-forms to be so that it was possible 
to determine the transit time, approximately 12 milli- 


seo., with a ision of 1 microsec. Loudspeakers 
gare masunied al cach a of tha tabs dad Naan were 
transmitted from each spesker in turn, thus elim- 
inating the effects of time delays in the microphone 
amplifiers. 

- Two tubes of different diameter were used. These 
were 10 metres long, so that reflexions from the 
distant end arrived too late to interfere with the 
obeerved signals. The lo were mounted 
on rubber, and tests made with the gas at a preasure 
of 104 mm. showed that transmission along 
the mabial wal of thie toba gan es ihan the eee 
phone noise-level, The traces on the oscillograph 
screen were eek ge apes and time-intervals com- 
puted with the aid of a travelling microscope. In 
order to avoid the effeocte of transients, measurements 
were made on peaks in the centre of the sine wave 
train. 

The tube was pumped overnight at a pressure of 
10~* mm. meroury and filled with dry air free from 
carbon dioxide. The leak-rate of the tube was such 
that during the course of an experment the inore- 
ment of pressure waa never greater than 0-02 per 
cent. The gas preasure was measured to 1 per cent 
and the temperature to 0:0% deg.C. Two series of 
Ieasurements were made: one at @ frequenoy of 
250 o./a. with a tin-dipped steel tube 19-05 am. in 
diameter, the other at a frequency of 1,000 o./s, with 
@ bright steel tube 5-07 om. in diameter, 


The jons appropriate to velocity measure- 
ments in tu have been considered in detail by 
Henry*. Tae velocities observed were corrected first 


to 20° O., then for variation of gas imperfection’ with 
preasure. attenuation and wall flexure. The velocities 
80 corrected were plotted against the reciprocals of 
the square roots of the pressures, since the form of 
the Helmholta—Kiro tube correction predicts o 
linear relation between these. ities. slight 
departures from linearity observed at the lowest 
pressures could be completely accounted for by the 
accommodation coefficient correction given by Henry. 
A least-squares fit was made for the velocity Vr 
in the tube as a function of the preesure p. For 
example, in the case of the 1,000 o./s. experiment : 


Vo = 848-30 + 0:04 — (17-21 + 0-45) piss + 
(3°84 + 0:97) p>. (1) 


The value of the free-space velocity at 20° C. is thus 
343-39 + 0 04 metres seo.-! ; the corresponding value 
for 250 o./s. is 848-42 + 0-18 metres seo.. The 
generally accepted value? for 20° C. is 348-42 + 0-07 
metres sea., ý 
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- The Felmhoftz-Kirahhoft tube correction may be 
written -~ ` Ş 


n Vr = Ý (1> 





yD aqe 


where V is the free-space velocity, r is the tube’ 
- radius, ñ iea aie and o is. theoretical 
coefficient y the physical characteristics 
of the gas. , 

The coefficient of ‘p-1/* in equation (1) (ead to & 
value of o whioh is (90-7 + 2-7) per cant of the 


theoretical value. The nding congtant for 
250 c./s. is (98-5 + 17) per cent of the theoretical 


value. These values are in aooord with those found - 


by Kaye and Sherratt‘ and Norton® at atmospheria 
preasure. ; 

- The coefficient of p! in equation (1) leads to a 
value of accommodation coefficient f = oe 
This value of f is consistent with the data for the 


250 o./B. experiments for the lowest pressures. 


It appears, therefore, that the tube corrections given 


by Henry account for the observations with an 

of 1 in 4,000’ (1,000 c./s.) and I} in 8,000 
(250 ye over the whole range of pressure studied. 
Down to pressures of 5 mm. mercury there is no 
variation with pressure of the free-space velocity for 
the frequencies studied. 


D. E. CARO 3 
L. H. MABETIN 
Physics 
University o Melbourne, 
Australia. 
March 26. 
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Method of Analysing Flow of Granular 
of Analysing- such as Sand 


I mavE been studying the flow of foundry moulding 
sand, and in the course of this work have developed 
a conception of flow of granulated aggregates which 
appears to simplify the problem and to permit. 
relatively simple flow calculations. It is possible 
that these ideas might in the treatment of data 
obtained for the flow of materials other than foundry 
moulding sands. 

Foundry mclaren sand may ‘be’ briefly described 
as aggregates of ola -coated silica grains to which 
additions of coal dust, pitch and other organic 
materials can be made. 

Tt has been found useful to consider flow in terms of 
the energy ¢ used to coagulate an initially dispersed 
unit mass of sand, and Æ the energy required to re- 
disperse or separate the grains again. The mathe- 
matical expression of flow is then based on the 
assumption that the energy needed to cause flow is 
used only in uniting and separating the grains. 

Tho following is an example of the application of 
the idea to the flow of a sand throngh a sieve. A 
mass M of the material in, the loose uncoagulated 
state is dropped from a height A on to a sieve. Some 
of the material is compacted on the sieve and is 
afterwards forced through the sieve by the remainder 
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of the sand falling on it. Let the amount passing 
through the sieve be m, then: . 


MgH = Me + mE, 


6 m= f(D 
Where D characterizes the dimensions of the sieve 


but 


` and is constant for any particular sieve : 


m oc 1/B. 


The ying illustration’ demonstrates the 
validity of this treatment, The values for H were 
obtained by the separation of two relatively large 
surfaces bonded with clay mixtures. These 
values are compared with values of m, obtained by 


~ dropping sand, bonded with the same range of clay 


water mixture, from a fixed height on'to a sieve an 


weighing the material passing through the sieve. -The 
similarity of the two curves is clearly apparent. 
The procedure outlined above can be used far 
determining the flow of granulated materials im 
various circumstances. I have examined the dis- 
integration of agglomerates under impact, the 
behaviour of sand when propelled by a stream of air 
and flow of sand during a moulding operation. 
each case the use of the principle has permitted am 


analysis which has good correlation with experiment, 


Ja ‘Qrrrus 


Differential Thormmdbalina: 
Research Tool 


THERE are many models of thermobalances for 
making the curves, p = f(t), of the loss of weight of 
e sample during heating. These suffer from the dis- 
advantage that, if they are made automatic by an 
optical recording device, they sometimes produce 
records too small to display with sufficient precision 
the onset of reactions accompanied by a «mall lose 
of weight. 

I have devised an apparatus which produce 
directly photographic records of the derivative 


a New 


t 
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The differential, is agian ee tee ees 
than integral curves, allows the results to be presented 
on & smaller scala. The scoompenying figure shows 
the value of the method. Ourve 1 is p = f(t) fora 
mixture of 90 per cant kaolin of Zettlitz and 10 per 
cent di re. Curve 2 is the differential curve 
obtained by the new method. It is clear that, the 
énset of the dehydration of diaspore (temperature 7’) 
is scarcely visible on the integral curve, although it 
is very clear on the differential, The curves thus 
obtained can be compared with those of differential 
thermal analysis and can be used alongside the latter. 
By comparing the results of the two methods it is, 
in fact, possible to distinguish due to los of 
weight from those which are due to endothermic 
reactions of another nature., 

So far as the loss of weight is concerned, the 
advantage of the differential thermogravimetry over 
differential thermal anałysis is that it 1a quantitative. 
Indeed, the loss of weight corresponding to each 
peak is proportional to the area contal between 
the curve and the sbeciasa. Because of this, it is 
possible to calculate, rather approximately, the oom- 
position of & mixture of various minerals. The 
advantage over ordinary thermogravimetry is that 
recording is easier and the precision is greater. 

The automatic apparatus constructed by me oan- 
sists eæentially of two tubular electric ovens, a 
balance, an optical system and a drum for recording 

hotographically curves such as (2) in the figure. 

ing the analysis, the temperature of the two ovens 
is ually raised, one being kept at a temperature 
4 . O. lower than the other. On the trays of the 
balance are hung crucibles containing exactly equal 
quantities of the subetance to be analysed. These 
crucibles, hanging in the ovens described above, are 
always at temperatures differmg by 4 deg. O. By 


(1) 


0 .%0 20 30 400 500 GOO 800 
Curre (1), Agp=—f(; curve (2), ANALE) 


. ` 
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" means of a mirror attachéd to the beam of the 


balance, it is possible, by a suitable optical system, 
to register the derivative dp/dé as a function of trme 
(which is jteelf proportional to the inorease ‘of 
temperature). 


Faculty of Applied Sciences, 
University of Brussels. 
April 9. 


W. L. DE KEYSER 


Comparative Philology and the ‘Kon- 
. Tiki? Theory © 


Nerang in Mr. Heyerdahl’s book’, nor in Prof. 
Raymond Firth’s review of it*, is there any indication 
of the relevant philological state of affairs’. Yet, ın 
considering whether the Polynesians came from 
Amenose or from Asia, comperative philology affords 
an absolutely decisive disproof of Mr. Heyerdahl’s 
theory. The evidence is easily put concisely in & sot 
of three statements, namely : 

{1) Two languages are as related if, and 
only if, they were anoe one ; thus French 

a Bpsniah, are related because, and only because, 
they were once Latin‘. 

(2) If we develop statement (1), we readily reach 
the ooncepts (a) family of aps taal (6) parent 
language; (e) related families of . Thus 
French, Spanish, Italian, eto., form the Romance 
family of which Latin is the parent; English, 
German, Dutoh, eto., form the Germanio family of 
which ‘Primitive Germanio” is the parent; we may 
also say that Romance and Germanio are related, 
meaning thereby that their parent languages, Latin 
and Primitive Germanic, are related because they 
were once one language, Primitive Indoeuropean. 

(8) It is scoopted bs by philologists (a) that Poly- 
neaian is rela to Indonesian’ and (b) that no 
relationship subeists ‘between Polynesian and any 
American language-family. 

Two further points call for comment. 

(a) The determination of linguistic relationship is 
a highly technical matter, requiring many years 
prior training in the rigid, ‘algebra-like disciplme of 
some specific branch of comparative philology (for 
example, that of Finno-Ugrian or 
Indonesian). Linguistio relationship is therefore not 
a subject on which the non-specialist ia entitled to 
his own opinion. 

(b) The chronology is of interest. Mr. Heyerdahl 
postulates two waves of ‘Polynesians’ coming from 
Amerioa, the first o. a.n. 500 from Peru, the second 
0. tee 1000 from north-west North America. But 

poeseas written texts in Old Javanese (an Indo- 
eet TAGEULEE) of at least the eighth century A.D. ; 
the period during which Primitive Indonesian was 
spoken obviously antedates these texts considerably. 


Anan S. C. Ross 
University, Birmingham. 
June 6. 
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DISCIPLINE AND LIBERTY WITHIN 
THE SOCIAL SYSTEM 


ROF. F. A HAYEK has now brought together a 
ee 
first published in Hoonomica during 1942-44, the 
easays on L'École Polytechnique which Saint-Simon 
and Oomte and their successors published under the 
title ‘The Counter-Revolation of Science’’ in the same 
periodical in 1941, and a later study of Comte and 
Hegel published in Measure of June 1951*. The last 
study, of the extent to which the obaracteriatic 
approach of our age to sociology is due to the agree- 
ment in thought between Hegel and Comte, and the 
influence of their ideas on social theory, is mdeed a 
nataral sequence to those studies of the influence of 
the Eoole Polytechnique of Saint-Bimon and Comte 
in Britain and Germany as well as m France, which 
constitute the second part of the book. Both etudies 
attribute the totalitarianism of the twentieth century 
to the ideas of Hegel and Oamte, of Feuerbach and 
Marx. This examination of the historical role of the 
abstract ideas described in the first part of the book 
ia lucid and well written ; but Prof. Hayek's exposition 
is scarcely leas lucid when he is handlmg the more 
abstract or theoretical discussion of the general iasuea, 
though some chapters are more readable than 
others. Indeed, his book has, in fact, a far wider 
interest than its philosophical approach would 
suggest, and ita close bearing on some of the moat 
important questions of the day should commend it to 
a much wider circle of readers than professional 
philosophers or economists. 

The central theme of fhe book is that many of our 
present difficulties are due to a misinterpretation of 
the leason which the conquest of Nature by science 
and technology has for the ordering of our affairs. 
Analysing the position which man holds im relation 
to Nature on one hand, and to the products of his 
mind on the other, Prof. Hayek urges that the 
application of some of the concepts and methods of 
the physical sciences to the interpretation of social 
problems oan lead to serious errors. In essence, his 
book is a reasoned protest against the mechanical 
and uncritical application of habits of thought to 
flelds different from those in which they have been 
formed, and more especially against the application 


of those methods and ways of thinking developed by 


the disciplines of the physical and biological sciences 
to subjects like social studies. 

At same points Prof. Hayek’s account of the 
problem and method of the natural sciences may be 
open to challenge ; but his interpretation of the way 
in which these differ from what is encountered in the 
social aclences, and of the consequences which follow 
from attempts to treat the problems of the social 
services after the fashion of the natural sciences, 
provide a firm basis for his well-known opposition 
to social or econamic planning in general. Further, 
this analysis, which suggests the sub-title of the 
book—‘‘Studies in the Abuse of Reason’’—gives a 

Oounter-Revralution af a6. (Gin eoa Ti: on pag An of 
Bouon, By Y. A- Barak Allen and Unwin, LEL ) Ser, ut. sae 
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strong hint as to the real cause of difficulties in 
large-scale organization to-day which are commonly 
overlooked m discussions on nationslization and other 
aspects of what is termed the Welfare State. ‘We 
flatter ourselves undeservedly,’’ writes Prof. Hayek, 
“Sf we represent human civilisation aa entirely the 
product of conscious reason or as the product of 
human design, or when we assume that it is neces- 
sarily in our power deliberately to re-create or to 
maintain what we have built without knowing what 
we are doing. Many of the greatest things man has 
achieved are not the result of consciously directed 
thought and still leas the product of a deliberately 
co-ordinated effort of many individuals, but of a 
process in which the individual plays a part which 
he can never fully understand. They are greater 
than any individual precisely because they result 
from the combination of knowledge more extensive 
than a single mind can master,” 

Prof. Hayek could with some justice have equally 
sub-titled his book “Studies in the Meanmg of 
Freedom”, for in this central passage he comes very 
near to explaining why, m spite of the demand for 
‘sonscious’ control or direction of social processes 
which is so characteristic of our generation, we can 
only begin to enjoy freedom when we recognize the 
limitations of the powers of individual freedom. 
Failure to do so, and the persistent increase in the 
demands which are placed on the individuals 
responsible for directing organizations we create, can 
only result in breakdown or chaos in the absence of 
the supermen needed to run them. Ultimately—and 
not in such e very long run—vw;hat is politically 
possible must be determined less by political desires 
than by the mental and physical, if not also the 
moral, capacities of individual men and women. 

So far from believing ‘that consciously directed 
processes are necessarily superior to any spontaneous 
Processes, Hayek agrees rather with A. N. Whitehead 
that “‘caivilization advances by extending the number 
of important operations we can perform without 
thinking about them at all” ; and there is a suggestive 
resemblance between his approach to gocial planning 
and organization and the conditions generally 
accepted as conducive to creative work im any fleld. 
Part at least of the importance of this stout cham- 
pionship of mdividualiam lies not so much in its 
showing that the present tendency to attempt to 
extend conscious control of society leads straight to 
totalitarianiam as in ita support of the moral fabric 
of civilization. “Any general refusal,” comments 
Hayek, “to accept existing moral rules merely 
because their expediency has not been rationally 
demonstrated is to destroy one of the bases of our 
civilisation.” In rejecting planning, Hayek w not 
advocating chaos or anarchy but urging discipline. 
His insistence on the need for a rational compre- 
hension of the limitations of human reason leeds him 
to a very similar position to that which Dr. K. E. 
Barlow réached in a very different way in “The 
Discipline of Peace” much about the same time 
Prof. Hayek origmally prepared these studies. Not 
merely the advance but also the very preservation 
of civilization depend on our obedience to principles 
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which we do not fully understand—the acceptance 
of existing moral rules and traditions. Hayek’s plea 
that we should be concerned that we do not destroy 
the foundations of existmg structures before we are 
sure that those of the institutions to succeed them 
are truly laid is dignifed and forceful, and one to be 
heeded to-day in education and elsewhere. 

Scientista themselves are probably now more dis- 
posed to recognize the limitations of science and less 
prone to apply their methods and mental habita in 
flelds where they are not competent than they were 
when, Hayek prepared those essays. But to turn 
back to Dr. Barlow's plea for discipline is to realize 
how little progrees has been made in the past decade 
towards achieving an order in which personal liberty 
and personal discipline fit harmoniously, or towards 
recognizing that the primary issue is not how we are 
to treat materials, but how men are to treat each 
other and the life of the earth which endows them. 
The real task is one of education. 

On this, too, Barlow and Hayek agree. Barlow 
remarked, for example, on the need for man to 
understand as well as to enforce thé discipline under 
which he must live, and on the neceasity for such 
understanding for the existence of initiative and 
liberty within a socidl system; while Hayek’s 
mosistence on the limitations of reason and of con-, 
scious control muplies that the determining factor m 
unconscious contro] and in securing the efficient use 
of 6ur resources is the ability and understanding of 
thoee individuals of which a society is composed. 
Hayek, too, suggests that the great misfortune of our 
generation ia that the direction which the amazing 
progress of the natural sciences has given to its 
interesta is not one which asistas us to comprehend 
the larger process of which as individuals we form 
merely a part, or to appreciate how constantly we 
contribute to a common effort without erther directing 
it or submitting to the orders of others. His chapter 
‘““Hugineers and Planners” is entirely relevant to the 
current discussions on technological education iv 
Great Britain and on the purpose of university 
education; and he regards the failure to convey 
BWardnam-Of being Dari of a Rodia! proces’ and of 
the manner in which individual afforta interact, as 
one of the great weaknesses of an education limited 
to the sciences or to technology. The engineer’s job, 
he points out, is not complete in itself, nor is is easy 
to assemble all the widely disposed knowledge 
required. There is @ problem of co-operation in 
which the existence of a gulf between different types 
of mind may be vitally important. 


ad 


PLANT DISEASES 


Plant Diseases 
By Dr. F. T. Brooks. Second edition. Pp. riiit 458. 
(London, New York and Toronto : Oxford University 
Prees, 1953.) 38s. net. 
iB tifying to see, after the lapse of nearly a 
aa that a new edition of the late 
‘Prof. F. T. Brooks’s book on plant diseases has been 
produced. While the style and scope of the new 
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volume (the greater bulk of which discusses a large 
number of specific diseases) remain much the same 
as in the first edition of 1928, additional matter has 
been included without increasing the thickness of the 
: book, by the adoption of smaller print and thinner 


first edition has been completely re-written, 
and a few more illustrations have been added. An 
exceedingly valuable and all too brief introductory 
section on thé various aspects of plant disease is 
succeeded by a shart chapter on non-parasitic 
diseases which, the late author points out, is only an 
introduction to this big of plant maladies; a 
short section, again all too brief, on virus diseases 
completes all the information of a general nature 
So oe TOR cones I vhs tied eerie, to ihh 
accounts of fic diseases, occupying eighteen 
chapters of the book, which closes with s section on 
fungicides. An excellent feature, on which much care 
and labour have been expended, is the list of references 


crops. 
Valuable though tHe Prof. Brooks’s new 
ee ee 
one feels this distinguished mycologist and 
teacher would also have served with equal distinction 
m his capacity as general editor to a more campre- 
hensive volume dealing at greater length only with 
the general principles of hia subject. With the rapid 
expansion in our knowledge of plant pathology during 
recent years, despite the production of valuable 
manuals at the hands of numerous specialista, there 
18 & strong feeling among teachers, students and 
research workers alike of the need for greater co- 
ordination of this extensive new material so as to 
Brent a general: Wey tho Varcus arpeota and 
actors relative to disease. To this end, one regrets 
that the collaboration which the late author had 
sought did not fully materialize; and with the 
wealth of talent so clogs to his hand and of those 
whom he mentions in his preface to the new volume, 
all of them specialista of wide experience in their 
diverse spheres, one feels that such a comprehensive 
collective work on the general principles of plant 
pathology would not only have proved of inestimable 
value to both teacher and student, but would 
also now remain as another edifice to the worthy 
memory of & master scientist and teacher. 
8. G. Jonme 


CONSEQUENCES OF ATOMIC 


POWER 
Atomic Power | 
An Eoonomic and Social ia; & Study in 


ment. By Walter Isard and Vincent i 


xi-+ 235. (London: George Allen and Unwin, Lid., 
1952.) 37s. 6d. net. 


UR grandparents, while great Believers in pro- 
grees through diligence and thrift, seam to have 
doubted the poesibility of a substantial improvement 
in the lot of the majority of mankind. This attitude 
wha challenged by radicals, and’ the two 
‘World Wars it gradually became old-fashioned not 
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to believe that nationalization and the planned use 
of all natural resources would introduce an age of 
peace and plenty. Since the Second World War, 
owever, it has begun to be whispered that natural 
resources look a bit inadequate compared with even 
the foreseeable demands of a steadily increasing 
world population. In this dilemma the latest bolus 
proffered to us is the promise of cheap and unlimited 
nuclear power for industry. 

The authors of this book (respectively an economist 
and a sociologist) examine the technical, economic 
and social problems associated with atomic power 
and reach a number of very interesting oon- 
clusions. 

In the firet place, the authors thmk that in the 
foreseeable future nuclear power is unlikely to be 
cheaper than, or even as cheap aa, power from con- 
ventional energy sources. The best available figures 
suggest that the capital cost of a nuclear power 
station will be at least double that of the equivalent 
coal-fired station ; since the nuclear plant may have 
a shorter life, the annual capital charges will be up 
by an even greater factor, and in these circumatances 
the nuclear plant is not competitive. This situation 
may, of course, improve. 

Second, the authors think that the influence even 
of low-cost nuclear power on the location of industry, 
on industrial output and on standards of living will 
be much amaller than is often In the 
manufacturing industries, the ratio of the cost of fuel 
and purchased to both the value of the product 
avid the value Lddod 1A manufaoture:iA dranily aito 
amall, and if power cost nothing the direct effect on 
output and costa would not be great. The mam 
factors influenaing the location of industries are 
proximity to raw materials and to markets; the 
availability of water, food, labour and capital; the 
proximity of other i ies, the momentum of an 
early start and a favourable climate. Only a few 
industries are definitely -power-oriented; atomic 
power does not remove the many other determinants 
of industrial location. . 

Third, the authors think that nuclear power, if 
and when it comes, is most likely to benefit advanced 
industrial communities and may place industrially 
backward nations at a greater disadvantage than 
they are to-day. For example, when capital costs 
are high, areas in which interest rates are high are 
at a disadvantage relative to areas in which interest 
retes are low. 

If there are economies of scale, areas where the 
power demand is large should be able to obtain power 
et lower prices than areaa where there is only s 


Furthermore, 
latter areas are apt to be short of capital to 
finance the industrial expansion that would cheapen 
power. 
Considerations such as these obviously place the 
economically under-developed nations at a general 
disadvantage #0 far as scoeas to nuclear power is 


interesting to note that the authors suggest 
that the U.S.S.R. may have more to gain from 
atomic than the United States. “Relative to 
the U.S.A., Soviet Tesources no matter how 
o areas within the country 
in which fuel and energy resources are critically short 
are more numerous. On the other hand Ruasia’s 
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more rapid growth of tion, the associated 
greater mobility of its force, its more rapidly 
expanding market, and ita leas mature economy, 
which is conducive to fuller utilization of major 
innovations, all point to the probability that Russia 
ee A R EE 
atomic power most effectively It 
is not merely that Russia can ; OPPA 
believed noceesity to do so is ter.” 

The first 23 pages of the book,deal with the tech- 
nical background of atomic This section gives 
a fair survey of the fleld. Mier ie heweecs «lak 
of emphasis which leaves a reader in some doubt 
about the relative importance of the various topice 
touched on. ` 

The second part of the book (108 ) is devoted 
to costs and industrial applications. "Tho five chapter 
headings are: the costa of atomic power ; 


power and location theory ; atomio power and the 


x in & competent, “informative and 
way 

The iird pakol the ‘beck (1b panes) deals With 
atomic power in relation to the process of regional 
economic development, and considers its possible 
impact upon regional economies in various stages of 
such development. Particular attention is given to 
the cultural resistances which impede the intro- 
duction of new ideas and techni and Brazil is 
taken ss & case study. Tha fours pari (0 taga) is 


a summing up. 

This book is obviously the outcome of considerable 
research and reflexion, is well written and attractively 
printed. It oan be recommended without reservations 
to all persons interested in the future of atomio power. 

B. L. Goopier 


FOREST AANRGE EBI -o 


Planned Management of Forests ` - 
By N. V. Bramett. Pp. 288. (London: 
Allen and Unwin, Ltd., 1958.) 20s. net. 


HE nature of forests is such that their manage- 

ment requires long-term gation A 
ductivity is to be moreased progreasively or 
maintained. lin ssi) hr nmatre soba ace nd 
sense that is the usual reason for the i 
and, in many instances, destruction of forest wich 
still continues in many of the world. The 
problems of long-term elopment of forests to 
secure maximum and production were first 
oe O ee 
time various management techniques have been de- 
veloped which are appropriate in various degrees to 


George 


the conditions in these and other European countries. . 


The current techniques, however, may not be applic- 
able to forestas in other parts of the world that are 
only now coming under management for the first 
time, altHough some crude method used earlier in 
may be appropriate. Studentsa trained in 
the university forestry departments in Britain go to 
all parte of the Britizh Commonwealth, and have to 
deal with forests in all stages of devel and 
pesca a Raion Sead Merely to them the 
techniques will only result m their 
gg E 

are not applicable, 


i 
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A merit of this book is that it attempts to deal 
with this problem. While of necessity most of the 
book deals with: European methods and conditions, 
it does so historically, and the special problems, 
particularly of tropical forests, now coming under 
systematic management for the first time are dis- 
cussed. The special case of the United Kingdom, in 
eo far as afforestation schernes are concerned, is 
mentioned but not devel The student, how- 
type of management 
must be devised to meet the conditions prevailing, 
although the ultimate ideal may be the same 
everywhere. 

The book is divided into three parts. Part 1 deals 
with basio considerations, such as the growing stook, 

, rotations, and the organization of the 
forest into different management unite. Part 2 deals 
with the preparation of working plans. The 
femur and orden i tat aignesied Ly thes inte Me 
Ray Bourne and now generally followed in Britain. 
All the usual methods of yield regulation are dib- 
cussed, Brandia’s method, first evolved in 1856 in 
Burma, is given a good deal of space, because it still 
meee lace in some tropical forests. Brief reference 

to regulation by tending or cutting class as 


Part 8 is enti Deccan of Forest 
Management in Western Europe”. This is an inter- 
esting and concise review. Because, however, the 
game topics are in part discussed in both Parta 1 arid 
2, a good deal’ of forward as well as back referencing 
has been necessary, and in any future edition it 
would be worth while considering whether some 
Pe ere erie subject-matter would obviate 


The book is pri for the university 
forestry student; but it will réquire elaboration by 
his teacher in places. One defect- is that there are no 
literature references, and at léast a selected biblio- 
graphy would have increased ita value for this 
type of reader. The intelligent layman who wanta to 
know about the problems of forest management will 
find this a book, because it is both lucid and 
readable. H. M. Sravanw 


UNDERWATER EXPLORATION 
BY ‘AQUALUNG’ 


The Silent World 

By J. Y. Cousteau with Frédéric Dumas. Pp. xi+ 
148+ 65 plates. (London : Hemish Hamilton, Ltd, 
1953.) 188. net. : : 


AIN COUSTEAU, who is is at present leading 
pclae apna by the 
French Navy and the French Centre for Research 
and Oceanograp hic Studies, ia & world authority on 
With the development of his 
‘aqualung’, & self-contained compreased-air unit with 
i enlarged 
the sope of underwater exploration and research 
with this apparatus, descents down to 300 ft. can 
be undertaken without the aid of any other special 
equipment or clothing. 
Among the accounts in ‘The Silent World” of the 
varied investigations undertaken by Captain Cousteau 
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and his team of divets, of special interest are those 
relating to the exploration of the inland cave at the 
Fountain of Vacluse near ‘Avignon; the surveys of 
numerous sunken ships in search of data on, their 
biological incrustation; the effecta of underwater 
explosions ; and participation in 1948.im the pre- 
liminary trials of Prof. Auguste :Piooard’s ‘Bathy- 
scaphe’. Interspersed with ‘theae accounts are 

comments on some of the physiological 
problems asecciated with diving, such es the effects 
of cold on the human body, on ‘the bends’, and the 


Two valuable umpreasions emerge from reading 
this book, impressions which should encourage marine 
(and possibly freahwater) biologiste to add this 
wonderful tool, the ‘aqualung’, to their research 
equipment. These are, first, the ease and of 
safety with which the equipment can be even 
by the non-swimmer, and secondly, the removal of 
at least same of the apprehensions and fears which 
intending divers may have about encounters with 
the traditional terrors of the deep, the 
the giant rays, the and even the shark. 

In an epilogne to the k, the author answers the 
question which must have bean put to him many 
times, ‘Why in the world do you want to go down 
into the sea ?”’, Apart from being obseased by a 
desire to explore the unknown, he believes that man 
must of necessity turn his attentions more and more 


chemicals and food from this vast, untouched 
‘cornucopia’. For this reason he ‘the devel 
ment of diving equipment capable of being used 
exploring much than can his own 
‘aqualung’, which he modestly diamisses as Ta 
itive and unworthy of contemporary lev of 


The book is lavishly illustrated with underwater 
photographs, many of which are in colour, and 
although essentially ‘popular’, it nevertheleds contains 
much of interest to the hydrobiologiat. 

A. J. BROOK 


CALCULATING MACHINES 


Les machines à penser 
Par Louis Oouffignal. Pp. 158-4 plates. (Paris: 
Le Éditions de Minuit, 1952.) np. 


HE development of large and complex electronic 
computing machines naturally excites a great 
deal of popular interest. Words such as memory, 
decision, instruction,-mformation and language are 
often used in descriptions of these machines. There 


are strong objections to the use of such anthropo- , 


morphic notions as that electronic digital computors 
poesess rudimentary powers of scholarship, volition 
or reasoning (see, for éxample, Kapp, R. O., 
Nature, 170, 647; 1952). But it really all reduces 
to the definitions used. The meaning of such 
definitions would be narrowed down 
and their pictonal power lost if like 
memory or reasoning were attributed solely to human 


beings. . 
BY sa art ere a pa eh GI er 
hic terms, provided it is understood that the 
achieve the same ends by quite different 
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with definitions of a machine 
one defines & machine as an 


Means. routs 


sot of operations p 
even the simple 

mentary memory and ita mechaniem of ‘carry-over’ 
replaces quite 8 complex set of mental- operations of 


machines and punched- 
t does not go into great 
technical detail of the machines themselves, but is 
sufficient to convey a general idea of their capabilities. 
The description of the universal machines with 
Babbage’s ideas, with Mark I of Prof. Aitken, 
ENIAC, and a machine built at the Institut 
Blaise Pascal. The advantages of the binary system 
are clearly shown ; ita adoption leads to the reduction 
of the gize of a large machine of a given capacity to 
about a tthird—ea very considerable saving. The 
operations of multiplication, division and square-root 
ead rash r ek Pa adc el ha pd 
plained. The next chapter is concerned with analogve 
machines, such as the tial analyser of Vanevar 
Bush ; it is a pity that the electronic analogue 
machines, such as ‘Pepinaky’s X-RAC, are not 
mentioned. 

The chapter dealing with the nervous system is 
rather ; one has the feeling that the 
writer ia not in his own fleld here. Surely modern 


_ work on giant nerve fibres of squids and the perme- 


sce Mi aca arped alana ad aca wlnca otassiom 

and sodium ions could have been inel The 
ini pea E E a e e E y 
not be as close as the author seems to believe. 

In the chapter on the mechanization of logio the 
author, who is the director of the computing labor- 
atory of the Institut Blaise Pascal, ia much more in 
his element. Tho ion of logic in a binary 
system is of great interest, although rather heavy 

ing for a lay reader. It took me some time to 
assy ar what the symbol 0010.0100 for a logic fime- 
tion (p. 105) really means and what is the significance 
of the dot in the symbol. Further confusion results 
from designations of “prédicats” Pa by œ capital 
letter on p. 104, by a lower-case Øs on p. 112 and a 
capital in Fig. 25. Further, a function py = 0000.1111 
on p. 109 has n as a subscript, and p^+1 on p. 114 
has rt as & superscript, without adequate explanation. 
However, these are only minor defects which do not 
detract from the value of the book as a suitable ~ 
introduction to the subject. 

The book finishes with, not conclusions, but & 
programme of research, stimulated by the close 
analogies between processes of human thought and 
modes of action of modern computing machines. 
There are no references and no subject index. 

V. VAND 


FOOD FOR THE WORLD 


The White Man’s Dilemma 

Food and the Future. By Lord Boyd-Orr; with the 
co-operation of Devid Lubbock. Pp. 124. (London: 
George Allen and Unwin, Ltd., 1953.) 9s. 6d. net. 


T connecting link between the title and sub- 
title of this new survey of food problems by the 
first director-general of the United Nations Food and 
Agriculture Organization is the concept that food is 
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the foundation of social security and economic pros- 
perity ; that hunger has been the basis of most 
revolutions ; and that hunger is at the root of the 
harg t revolt of Asia. Throughout the book runs 

rd ‘Boyd-Orr’s strong conviction that there will 
never be world peace until there is no more hunger. 
The dilemmas which he poses for the white man is the 
ahoice between attempting to maintain world military 
and economic supremacy, with the prébable result of 
& disastrous world war which would end Western 
civilization, or using his present industrial superiority 
to develop the resources of the earth ao as to end 
hunger and poverty, & course which would lead to 
‘ the logs of the white man’s world contro] gained by 
three centuries of conquest. As Lord Boyd-Orr says, 
this is a hard choice. 

The section on world ion trends quotes the - 
already familiar estimate this may increase from 
the present 2,400 to 4,000 million by the end of this 
century, but reaches an un optimistic oon- 
clusion that the limit will finally be set at between 
4,000 and 6,000 million, after which world population 
will decline. Lord Boyd-Orr argues that the under- 
developed nations at present approaching the rapid 
population expansion experienced in England and 
“Wales in the nineteenth century will, when their 
standard of living and education rises, begin the 
gradual decline in population now in progress 
in Western Europe. This bim in his discussion 
on the agricultural potentialities of the world to the 
equally optimistic conclusion that ‘There seams no 
reason to doubt the estimate made by agricultural 

, that if modern improved methods were 
applied to all the land at present cultivated or 
the world food supply would be doubled, and that if 
known measures were taken to increase the area of 
the earth under ‘cultivation by irrigation, buah 
clearance, and other measures, the earth could 
support a population of 6,000 million”. Before 
reaching this conclusion, he reviews the problem of 
soil erosion and the measures taken in the United 
States, U.8.8.R., China, Australia and elsewhere to 
overcome it and to promote irrigation. He also 
mentions some of the im ts which could be 
aoia by the-uss of fertilisers, do conivel Gf plant 
diseases, the use of seeds of high-yielding strains, 
selective breeding and mmproved management of 
livestock. 


The chapter on the international attempts which 
have been made to solve the world food problem is 
& very useful reference. This, told by one who has 
made his own outstanding and original contributions 
in this fleld, describes, in particular, the work of the 
Leagues of Nations leading to the concept of “The” 
marriage of health and agriculture’’, and of the Food 


whicb underlines ita insecurity and suggests that a 
committee might with advantage be set up to con- 
sider long-term problems of food in’ terms of agri- 
culture, trade and -finance rather than politics 
“|, . to ensure that, say twenty years hence, 
there will be sufficient food, either imported or 
home-produced, for the people of the . United 


The section which traces the accumulation of: 
knowledge on human nutritional requirements oon- 
tains one misleading statement. Having explained 
that it was originally thought that hard physical 
work requires extra protein for replacement of wear 
and tear of muscles, the author does not state that 
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subsequent investigation has not supported this 
assumption. 

One detects and regrets a certain nostalgia that it 
was not possible “to throttle down science after the 
First World-War, and to give human society a chance 
to assimilate and adjust itself to the new forces”, 
but applauds the conclusion that it is ike oe for- 
politicians of all covntries to get together “to con- 
sider how they can evolve a world order suited to 
the new age of science’’. 


r” 


+ 


PROGRESS IN ANTARCTICA 


The Antarctic Today 

A nage eas Survey by the New Zealand Ant- 
arctio Society. Edited by Frank A. 8 

Pp. 380-1 45" lates. (Wellington: A. H. and 
A. W. Reed; London: Phoenix Tonie, Ltd., 1982.) 
478. 6d. net. 


HE estebliahment of the Falkland Islands 
Dependencies Survey in 1943, fifty years after 
the first known landmg on the antarctio mainland, 
marks @ turning-point in the history of human 
endeavour in high southern latitudes. Although 
Bruce establi a weather station in the South 
Orkneys in 1903, and handed it over to Argentina 
for t occupation, the need for sciente 
stations on the continent itself was not generally 
appreciated until long afterwards. Since 1948, 
however, the example of the United Kingdom 
has bean followed by other countries with antarctic 
territorial claims, and the New Zealand Antarotio 
Society has performed a useful service by directing 
attention to the significance of recent develop- 
ments. f 
The book is divided into seven partas, with chapters 


` by different contmbutors. Especially useful are those 


dealing with glaciology, geology and oceanography, 
and with marine resources. It is unfortunate that 
N. E. Odell, who provides an excellent summary of 
the glaciology of Antarctica, was unable to benefit 
from. the resulta of the recent Norwegian—British— 
Swedish Antarctic Expedition. These do not confirm 
the evidence that he adduces to suggest that a 
marked recession of the ice sheet is in progress. The 


geology of Antarctica is by Rhodes W. 
Fairbridge. Only about 0-2 per cent of the total 
land area of 5,000,000 square oie is ears 


known; but Mr. Pairbridgo has 
a commendable analysis of the aos oe ary: 
continent. Although he does not make the point, 
more details of the mineral wealth are urgently 
i ‘for conflicting territorial claims are not 
likely to be settled while-s0 much remains in 
doubt. The difficulties of'minmg in rock covered 
by ice up to 6,000 ft. thick are not necessarily 
insurmountable. 

The greatest mainspring of human activity in the 
Antarctic is the exploitation of marine resources, and 
about one-third of the text is given to various adpects 
of this subject. There are comprehensive acoounts 
by C. A. Fleming of the physical oceanography and 
by R. a Oe a a 
Ocean, and W. H. Dawbin ably deseribee antarctic 
whales end whaling. British and Norwegian achieve- 
ments in the task of stocks of whales 

are recognized, but Mr. Dawbin should also have 
mentioned Japanese work. 


- 
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As P. G. Law pointe out, valuable results in the 


physical sciences can only be from oon- 
tinuous, observations over a long period. As yet this 
pone Gab cole Gane boos, pou nea by A. R. 


Martin on meteorology and by J. W. TW. Beagley on 
ionospheric research leave the inmpreasion that many 
more antarctic stations must be eatabliahed before the 
eae connected with weather and atmospheric 
pea in the southern hemisphere can be solved. 

importance of ionospheric research lies in the 


fact that trans-antarctic aviation is not hkely to’ 


materialize, even if weather stations and airstrips are 
available, until’ radio communications are more 
certain. On the other hand, the expense of such 
investigations, and the of the ion, 
of the southern, with that of the northern, 
hemisphere may retard the development of far 
southern air routes for many years. 

It seems a pity that the book contains no concipe 
history of exploration, which is dealt with partly in 
the introduction and partly in the final chapter. The 
chapters ing with recent fleld-work, and especially 
that compiled by the editorial committee, are out of 
proportion, and it would have been better to draw 
all the information together in a single chapter. A 
few minor points deserve mention. Most of the con- 
tributions have lista of references, but those by R. A. 
Falla, describing antarctic birds, and I. L. Thomsen, 
concerning auroral studies, have not. The first 
navigator to sight the mainland was not Biscoe in 
1881, but Branafield in 1820, and the first known 
landing was made by Larsen in 1898, not by Bull 
and Borchgrevink in 1895. The Society has regrettably 
not conformed to the practice of giving place-names 
in the local official form, or at least of givmg this 
form in brackets. But these are alight blemishes of 
a fine book, which deserves to be widely read. 

J. D. M. BEYTE 


RECRUITMENT OF AMERICAN 
SCIENTISTS 


Origins of American Sclantists 

A Study Made under the Direction of a Committee 
of the Fanulty of Wealeyan University. By R. H. 
Knapp and H. B. Goodrich. Pp. xiv-+ 450. (Chi 
University of Chicago Preas; London: Cambri 
University Press, 1952.) 66s. 6d. net. 


NY problem arising in the United States oon- 
cerning the origin of professional scientists is in 
some respects more troublesome than it would be 
in Britain, for whereas practically every student in 
Britain would enter ‘an institution of ‘annilar’ type 


offering up to a dootor’s degree, an American student. 


may commence his undergraduate work in & univer- 
sity or in & college (such as a liberal arts college) with 
no postgraduate degrees. In considering the need to 
increase the numbers of scientists, therefore, it may 
be necessary to determine what proportions of 
people have become scientista after commencing 
their studies in these different ways. Very broadly, 
reasons such as this stimulated the investigation 
which is described in this volume. The work 
was guided by a committee of the Faculty of 
Wesleyan University, with Prof. H. B. Goodrich as 
ahairman 
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One of the most serious difficulties that had to be 
faced was the'selection of a suitable list or lista of 
saientista. Graduation was inadequate, for at that 
stage it may not be discernible what subsequent 
career is to be followed ; this is muah more likely to 
be true of American than of British studente. After 
fall consideration it was decided to use ‘American 
Men of Soience”’, a publication which has now 
reached its eighth edition. It gives extensive lista of 
professional scientists, apparently showing some 
balance between the drferent sciences. There is, 
however, evidence to indicate that the methods of 
selection have tended to favour the inclusion of 
scientists in academic employment rather than those 
in industry, a discrimination which from the British 
point of view may reduce the value of muoh that 
follows. Taking this list, further reduced by selecting 
only scientista who hold the Ph.D. or equivalent 
degree (together with scientists who are ‘starred’ in 
that volume), some 16,000 were left. The college of 
origin was noted. The annual number of men 

in science was obtained in all relevant 
Institutions. Women graduates were ultimately 
omitted, partly because they form a limited part of 
the field, amounting to only around 2 per cent. 
Obviously a number of years must elapse between 
the date of first graduation and the completion of a 
research degree or the establishment of the mdividual 
as & professional scientist, and due allowance has 
been made for this lag. The in tion is therefore 
mainty historical, dealing with who entered 
the unrversity some time before the War; it does 
not purport to discuss conditions which would 
necessarily apply at the present time. 

With these two values, the number of men saience 
graduates and the related number of professional 
scientista, & basis of comparison (the productivity 
index) between different institutions is available. 
For example, listmg the leading fifty institutions in 
the production of scientists, we find that the authors 
are able to melude only five institutions at which 
there graduated annually, during the relevant period, 


‘more than two hundred, and of these two only could 


be oalled large universities. An interesting feature is 

number of liberal aris colleges m the fifiy, 

to fundamental scholarship rat than to 
specialized training. Only six are logical 
institutions. Nearly all the students of the latter 
concentrate on science, pure or applied; it is clear, 
however, that those who later follow a postgraduate 
course mostly do so in engineering, and if they under- 
take research in that fleld their interest is mainly 
technological and they have not been included in the 
list of scientists considered here. It may be noticed 
that & conspicuous position is occupied by 
the California Institute of Technology, which in 
many respects is different from other institutions 
specializing in teahnology. 

The authors, it appears, have a chief interest in 
the education of ‘pure’ scientista, and this has to be 
remembered in reading all their conolusions. ‘The 
British reader will learn a good deal about the amaller 
colleges. Several chapters are devoted particularly 
to small groups of colleges in which is given an 
account of the aims and achievementa of individual 
institutions, of their history, and diffoulties. For it 
is fully recognized that in their development they 
hive bean infiumised ty bash fanom aa hoir gio. 
graphy, their finances, and their success or otherwise 
in obtaining men of the right type as teachers. 

A. E. TRUHMAN 
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Indian Epigraphy and South Indian Scripts 
By C. .8ivaramamurti. (Bulletm of 
Government Museum, New Series, General Beotion, 
Vol. 3, No. 4.) Pp. vin+280+133 text figures-+12 
plates. (Madras: Government Prees, 1952.) Rae. 
14-8-0. m 


HE author of this publication. who is already 

well known for his work on “Amarsayati Soulp- 
tures in the Madras Government Museum” and as 
co-author of “Guide to Archmologioal Galleries’’ and 
“Tiustrations of Indian Sculpture”, is at present 
superintendent of the Arohwologioal Section of the 
Indian Museum at Caloutta. His pai mg research 
in the feld of epigraphy has been collected in the 
present volume. 

The work is a valuable contribution to the study 
of Indian epigraphy, which is @ necessary adjunct to 
the study of ‘ancient Indian histary, oulture and 
ethnography. It is of special concern to those who 
are interested in the quéstion of the evolution of the 
various Indian alphabets from & common source. 
The Indian subcontinent, with the possible exception 
of Kashmir ahd Assam, is generally deficient in an 
old historioal literature. The mnumerable insorip- 
tions, copper plates and coins soattared all over the 
country partially fl this void. In his mtroduotory 
chapter the author has discussed the value and need 
of studying this oft-negleated subject. 

Mr. 2 ha arate has drawn charts showing “the 
development of each individual letter of the Indian 
alphabet in differant areas and during centuries in 
different types of saript developed from the same parent 
stoak” (p.vi1i), with emphasis on the development of the 
South Indian alphabet. He rightly remarks that “The 
soripta of South India have contributed enormously 
to the spread of Indian culture overseas’’ (p. 55). 
The truth of this statement is borne out by the oon- 
atusion whioh he has arrived at by the diligent 
comparative study of the opi phy of those regions. 
He states: “The script o lon is derived from: 
Granths Tamil. The serrpt of the insariptions in Java 
lke those of Pfirmavarman closely resembles the early 
script of South India. The same applies also to the 
characters used in the insariptions of Annam or 
Campe” (p. 55). 

In Plate I the author has placed the regional 
alphabets from various areas, including East Turk- 
estan, Tibet, Ceylon, Burma, Annam, Malaya, Java 
and Borneo, side-by-side to facilitate a comparison 
of the individual characters. Here one missea the 
ares compriamg the north-eastern oorner of India. 
Inclusion of sompts from inseriptions in Oriasa, Bengal 
and Assam would have provided, in my opinion, & 
better ive for & comparative study. 

The author ia to be congratulated on his valuable 


contribution to the study of Indian epigraphy. 
M. O. Goswami 


Timber Progress and Desk Book for [953 
Edited by W. E. Bruce. Pp. 202. (London: Oleever- 
Hume Prees, Ltd., 1952.) Lbs. 
HE objective of “Timber Progress” is to record 
annually in authoritative, independent, easy-to- 
read articles the new ideas, new movements and 
latest achievements in the technology and commerce 
of the timber and allied industries. In a foreword 
David Irwin, chairman of the Education Standing 
Committee of the Tmber Developmant Association, 
states that “this publication fills a long-felt want, 
containing as it doce & series of articles by recognized 
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authorities, @ most comprehensive bibliography on 
timber literature and other useful reference iteme. 
It is a library in itself and will, I feel sure, be wel- 
comed by student and employer alike’. 

Among the articles may be mantioned the follow- 
ing: some recent changes in timber trade practice ; 
structures of new timbers ; world review of the newer 
timbers and their commercial uses; moisture in 
wood and modern methods of seasoning; British- 
made plywood and ita posmbilities ; development of 
modern furniture design in Britain; primerples of 
conversion ; and a reference section. 

This little book furnishes evidence of the enormous 
increases in the importa of previously unknown 
timbers from tropical and ical forests. 
In connexion with South-East Asia, it is said that 
before the Second World War this part of the world 
provided oertain specialized woods only, the most 
famous being the genuine Burmese teak which is 
to-day go scarce and e ive. In addition were 
imported some of the decora yo woods such as 
patinwood, rosewood, pyinkado and gurjun. During 
the later years of the past century and the ear 
years of the present one before the First World War, 
Indian forest offloars made considerable efforts to 
place on the London or other British timber markets 
some of the fine species of Indian timbers, but they 
met with practically no succeas. ‘The position of 
these tropical_and sub-tropical timbers is very 
different nowadays. But much practical research has 
yet to be carried out before their utilzation as a 
commercial proposition has been substantiated: the 
forests and their distribution in their habitat; the 
types of forests in which they are found, and in a 
mixed forest their proportion in the mixture per acre - 
or hectare or square mile; and the sacoessibility for 
extraction at an economic cost. E. P. STEBBING 


General Chemistry 

An Elementary Survey emphasizing Industrial 

= eee of Fundamental Principles. By Prof. 
race G. Deming. Sixth edition. Pp. xii+662. (New 

Yorks John Wiley and Sons, Inc.; London: 


Chapman and Hall, Ltd., 1952.) 46s. net. 


HIS much-used text-book is an introduction to 
chemistry for university studente including those 
not continuing ita study. Prof. H. G. Deming presents 
the achievements of chemistry and ita great economic 
poasibilities not as attractions in themselves but as 
spurs to study a science worthy of, and requiring, 
considerable effort. His course follows no definite 
syllabus but covers approximately the requirements 
of the Intermediate B.80. of a British univermty, 
with some additions. These include a chapter on 
nuclear chemistry and four on organic chemistry, 
respectively, entitled as follows: hydrocarbons ; 
alcohols, esters, carbohydrates : ocelbulose 
and plastics ; and elastomers, dyestuffs and medicinals. 
Although Prof. Demmg has the remarkable gift of 
finding smple explanations of difficult matters, his 
treatment is thorough. He expounds the physical 
basis of the chemistry in question, stresses the sig- 
nificance of structure and makes advantageous use 
of present-day knowledge and ideas. Besides the 
skilful expositions, the student is afforded an 
abundance of help by the interpolated queations, 
exercises, cross-references, informative illustrations 
and mimmaries for revision. Good as the earlier 


editions were, the present effort, the product of 
the author's ripe. experience, is even Bettar. 
G. F. 


No 4374 August 29, 1953 


Historical Aspects of Organic Evolution 
By Dr. Philip G. Fothergill. Pp. xvii+ 427. (London : 
Hollis ee Ltd., 1952.) 85s. net. 

HE subject-matter of this book is exactly 

indicated by its title: it gives a historical 
account of the initial and conceptions of 
organic evolution fram ancient times down to the 
present period of manifold observation and experi- 
mental investigation. There can be no doubt that 
this book will prove of interest and value to all who 
maintain sa or & icular interest in 
soholarship germane to. this major biological theme. 
The book is concisely comprehensive and, not least 
important, ibis tonid and radain. In the first part 
the author traces the historical development of the 
idea of evolution, beginning in the remote and 
obscure Chinese, Babylonian and Egyptian periods, 
and culminating in the post-Darwinian period when 
evolution had become generally accepted as an 
established principle. 

The second part deals with ocytogenetios and 
modern causal theories of evolution. In this part, 
the rediscovery of studies 
and gene theory are considered. Finally, in the oon- 
ae < chapters, there is a survey of the various 
recent theories of evolution, including neo-Lamarcak- 
ism, neo-Darwiniam and the views of icular 
exponents such aa Lotsy, Willis and Gol idt. 
Various special subjecta are dealt with in some eight 
appendixes. ‘This book may be generally recom- 
mended as being likely to retain for many years to 
come its usefulnees both as a valuable and readable 
text and ag a work of referenoe. 


Heat Transfer Phenomena 

The Flow of Heat in Physioal Systems. By Dr.R.C.L. 
Bosworth. Pp. xii+21I. ( ey: Associated 
General Publications Pty., Lid. ; London : Pergamon 
Prees, Ltd.; New York: John Wiley and Sons, 
Ino., 1852.) 420. net. 


rier on heat transfer are written from 
serra ry of view of the engineer and oontain 

e discussion either of the nature of the 

ae physioal proceases (for example, the 
meochaniam of conduction) or of the relation of the 
subject to other branches of physics. Dr. R. O. L. 
Bosworth’s survey is therefore icularly welcome 
because he lays especial emphasis on these of 
heat transfer. Throughout the book he brings out 
the similarities and differences, quantitative aa well 
ea qualitative, between the transfer of heat, 


radiation and conduotion in gases with a | mean- 
free-path. The well-known ‘electrical analogy” is 
considerably developed, and the existence of ‘in- 
ductance’ as well as ‘capacitance’ in thermal processes 
is pointed out. 
In addition to tracing the main outlinea of the 
subject in & concise manner, the book contains s 
review of the most recent work on conduation, 
convection and radiation, including the technique of 
measurement, and gives axtenagive lista of references. 
Although some casual statements may be criticixed— 
for example, that forced convection only outweighs 
natural convection when the flow is turbulent {p. 
118}—and alth misprints are rather 
numerous, the book will be of lasting value to studenta 
_ and research workers. Only the purists among them 
will hesitate to acoord full agreement to the pub- 
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lishers’ prefatory claim that the book “‘satisfles a 
much needed want”. 


The Sky and Its Mysteries 


By Ernest Agar Beet. Pp. 
G. Bell and Sons, Ltd., 


238-+15 plates-+ 56 
1952.) 


writing this book for the non-specialist, the 
author has preserved a sense of balance by 
devoting by far the greater portion to the solar 
system, & deacription of some of the more important 
instruments used by the astronomer, and a short 
historical sketch up to about the end of the past 
century. Mathematical treatment of the subject has 
been almost entirely eliminated, which will enhance 
its interest and value for many beginners; while 
there is little new in the text, the manner of presenta- 
tion is very lucid, and it is certain that the book will 
make a strong appeal to many amateur astronomers. 
The map at the end may seem a weak point in the 
work; but, as the author points out in the preface, 
“it is to supplement, not to replace, the normal kind 
of star map for outdoor use’’. A list of periodicals 
supplying information on the night sky, month by 
E E lane Ne 229, one an American pub- 
lication and three British ; but it might be suggested 
that some additional Britiah publications should be 
referred to m a future edition—especially those which 
describe the times of the rising and setting of the 
planots. A few points require alight amendments in 
the revision as, for example, the statement on p. 121 
that Mars is at its nearest when fully illuminated, 
and that on p. 188 regardmg the sporadic meteors 
with hyperbolic velocities, and some othera; but 
these are very minor pointe which do not detract 
from the value of this excellent book. M. D. 


Puffins 
By R. M. Lockley. Pp. xi+186+17 plates. (London : 
J. M. Dent and Sons, Ltd., 1953.) 18s. not. 


. R. M. LOOKLEY has added an interesting 
volume to the fast growing list of bird mono- 
grephs. His long residence on the island of Skokholn 
Sei LAS LE aa ra E al Dre 
population of the Pembrokeshire “islands qualifies 
him for the task of writing on Frateroula archoa. He 
does so both informatively and entertainingly, most 
of what he telis us being the result of long periods of 
-watching on the islands of Skokholm and 
, particularly the latter, where he estimates 
at least 50,000 pairs bred in 1952. His book deals 
with the puffin from the time it returns to ita breeding 
haunts in early spring until the last deserted young one 
goes off to sea. In addition, the author has chapters on 
the “Mind of a Bird”, the “Wimter Ocean” and “Man 
and Puffin’, with appendixes on “Numbers”, ‘Dis 
tribution”, ‘Recoveries of Ringed Puffins”, etc. 
Under the heading of ‘“Numbers”’ he tries to estimate 
the total population of Fratercula arctica and thinks 
it may be (including the sub-species F. a. nawrmanne 
of Spitabergen, A. a. arofsca of north Norway, Iceland 
and North America, plus A. a. grabe of Britain, the 
Faroes and France) between fifteen and sixteen 
millions of birds. But he adds a word of warning, 
saying it is ‘‘clear that the present figure is a reduction, 
~probably a considerable one, on the population of one 
hundred years ago”. However, he concludes by 
saying that, “still the remains one of, if not 
the, most numerous of seabirds in the whole Atlantio”. 
Frances Prrr 
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RELATION OF RELIGION AND SCIENCE 
By the Very Rev. W. R. MATTHEWS, K.C.V.O.° 


Dean of St. Paul's 


” 


HE problem of the relation of religion and 
science is not dead, as we are orten told, but has 
pean made obscure because it has become difficult to 
define the issue clearly. In the days of T. H. Huxley 
and Gladstone it was comparatively siraple. The 
Christian religion asserted a great number of pro- 
positions which it held to be true, while science, or 
scientifico researchers, had come to ‘conclusions which 
aeamod, in many oases, to be irreconcilable with those 
popo Now, however, the epistemologiste 
ve raised the question of the nature of scientific 
‘truth’ and the still more devastating question 
whether religious propositions have any meaning and 
can be described as either true or false. The con- 
sequence is that discussions of religion and science 
tend to degenerate into ẹ kind of shadow boxing: 
neither side of the argument really comes to grrpe 
with the other. Yet the ‘plain man’ feels that there 
is a problem and a vital one. In his simple way, he 
would say that the kind of universe which science 
progressively discloses is singularly unlike the kind 
OF ui verse Bh ia presented by io dounan and 
the doctrmes of the Christian farth. 

It is one of the many merite of Prof. Coulaon’s 
recent book that he is quite clear on what he is 

ing about*. By science he means the results, up 
to date, of the application of the scientific method 
in every sphere where it has been applied and the 
method iteelf; by religion he means the Ohristian 
religion, not as a vague sentiment or an admiration 
for the character of Jesus, but as a systern of doctrme 
and worship. Nor w there any ‘doubt about the 
purpose of his inquiry. It is, “To see whether there 
is any coherence between science and religion, and 
whether, in an age of science, it is posible to hold the 
faith with ropriety and with intellectual integrity”. 
- This e book, consisting of three lectures given 
under the Riddell Memorial foundation, contains 
more sound sense on the subject than most works 
five times ita size, for it deals with the ultimate issues 
and keeps to the point. The-challenge of the two 
universes and two systems of Iknowledge—zthe 
scientific’ and the religious—is always before bis 
mind. He rejects any theory which would vindicate 
religion by somehow inserting it mto the scientifle 
universe, finding a place for it either in the yet 
unexplored territory or in the incoherences which 
can. be discovered in scientific conclusions. Perhape 
he is a little too hard on theologians who find some~ 
thing of interest to them in Heisenberg’a uncertainty 
principle, for if determiniam breaks down in one part 
of Nature, it may well be only an sppearanoce, or & 
useful fiction, elsewhere; but undoubtedly he is 
splendidly might when he says, “If God is here at all, 
it must be at the beginning of science and right 
through it”. 

The: concept of Nature inevitably comes up for 
dipouasion. Prof. Coulson rejects the idea that Nature 
is ‘given’, in the sense that rt lies ‘out there’ pre- 
santing ua with a puzzle to be solved. In @ very 
general way one may agree that his view of Nature 


0. A, (Riddell 


i in of Balance. Coulson. 
Memaia Lecture, went ANA 8 Bom) i Pp. +68. (omi : 
Untvreraity 


\ 


thought which are opened up by 


Cathedral 


is Kantean. Oertainly he holds that, in a sense, 
“mind makes nature’, and that it ıs totally mis- 
leading to aasume that .we have any knowledge of 
Nature, or of the existence of Nature, apart from our 
minds. In some of his phrases he seems to go beyond 
Kant and to verge on Berkeleyan idealiam; but on 
the whole, he holds fast to the conviction that, 
though in one sense “the whole scientific universe is 
a construction of our own’’, in another sense, it has 
objective validity, though it is not easy to gather 
from these lectures precisely what this latter sense 
can be. But, after all, Kant himself left us im the 
dark about the “things in themselves”. 

The short answer to the question, why there can 
be two different views of the universe, the religious 
and the scientific, both well-founded, is that they are 
tyo distinct views of the same object. This thought 
18 devel with great skill by means of an analogy 
—that of the different aspects of Ben Nevis. This 
might easily have been too facile a solution; but 
Prof. Coulson is careful to pomt out Where his 
analogy fails, and perhaps the reader would be well 
advised, in upon this conception of two 
pointa of view, to bear in mind the important passage 
at the end of Lecture 1, where it is’ argued that 
Nature and man are indissoluble and that Nature 
has & spiritual meaning. In this connexion the author 
has a word for theologians as well as for scientists. 
Too often, he thinks, theol regard Nature as 
merely the stage on ST apes t drama is per- 
Tana warns iboy ous te think of 4 ama cart 
of the play. 

One difficulty may be mentioned about the ‘aspect’ 


or ‘point of view’ theory. It would certainly be more 
convincing if there were o one religion; but the 
great religions of the world in a marked degree 
from. one another in their conceptions of the universe, 
of the ultimate Reality and of man’s lace in the 
whole, yet presumably both the Bud and the 

ian. systems arise from the religious sppreben- 
sion. of the One Object. Two possible answers suggest 
themaelves to this objection. It might be maintamed 
that there is, m fact, a fundamental agreement 
beneath the differences ‘of the great religions, and it 
might be argued too that there is, m fact, no settled 
scientific view of Nature. In both spheres, BO to 
speak, there are shifts of focus. 


It is not possible to touch n all the lines of 


j TE book ; 
but we must’not omit one which evidently is very 
near Prof. Coulson’s heart, the ‘message’ which he 
would give to theologians and scientusta alike. It is 
that we should enlarge our idea of the lıfe of the 
Spirit. The work of acientiflc research, when faith- 
ee & spiritual activity and a service of God. 
All the disciplines which constitute culture are, in 
eagence, spiritual, and each needs all the others. The 
ideal of the Christian Church is a poet as all 
who ‘wonder’-—the scientist, the historian, poet 
and artist, the philosopher and theologian, and also 
the unlearned man of faith. In this fellowship ‘‘the 
fullness of each separate discipline is revealed”. In 
such words we welcome the authentic voice of 
Christian humaniam. 


~ 
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THE ITALIAN NATIONAL SCIENCE 


MUSEUM AT MILAN 
By W. T. O'DEA 


Science Museum, London 


HE museums of Italy are at ẹ most lively stage 

of development. Durmg the War they suffered 
heavy damage; but rebuilding has proceeded at a 
pace that makes progress in Britain seem very 
madequate by comparison. The result of rebuilding, 
re-design and re-organization has been a sharp rise 
in attendances from 800,000 in 1946 to 4,725,000 in 
1952 et national museums. This figure is nearly 
double the highest pre-war number of visitors in a 
year (1987) and applies, naturally,.to art museums 
in the main. There is, however, one striking example 
of the way science has shared and is to share in these 
developmenta. : 

The National Museum of Science and Technology 
at Milan is housed in buildings which follow the plan 
of the badly war early sixteenth-century 
Monastery of San Vittore. Leonardo’s ‘‘Last Supper” 
was painted a few years earlier only a short distance 
away and he was still working in Milan when the 
Monastery was built. The man who, above all others, 
combined mastery in sciences with mastery in the 
arts is therefore specially honoured m this new 
Museum. The display of models to celebrate the 
fifth cantenary of the birth of Leonardo da Vinci bas 
already been described and most of the models are 
replicas of those built in Italy, exhibited there in 
1989, taken to New York in 1940, and destroyed by 
fire in Tokyo during the War. It will therefore 
suffice to say that these models are built with a 
genuine feeling for the methods and materials of the 
time, are very well set out, and are to such well- 
chosen. sizes that the aeronautical items, for example, 
really do look ss though they might take to the air 
without breaking up. Leonardo’s sketches were not 
dimensioned, so that interpretation becomes most 
important when building modals to his ideas. Ina 
few cases, such as excavators’ and 
cranes, Leonardo’s original sugges- 
tions are shown in model form with 


modern counterparts. 

So far the Museum is in & very 
early stage of development, although 
representatives at the third Inter- 
national Conference on Museums 
held in Milan this year were greatly 
impressed with what had been done, 
so quickly, under the guidance of 
Dr. Guido Ucelli. The Leonardo 
exhibits predominate, with another 
important gallery displaymg an 
attractive collection modals of 

ips, merchantmen and amall 
craft as the Italian Naval Museum. 
A start has been made'on a 
section to illustrate the history of 
aeronsutics ; but this can scarcely 
be more than & token until a new 
arch-roofed building, the frame and 
most of the walls of which are 
now to be seen, ia completed. Here 
the aeronautical collections of the 


NATURE 


877 


Italian Army, at present stored in Rome, are to be 
set out by Captain Soldatini, who has already been 
responsible for the instruments of warfare in the 
Leonardo Collections. 

Extensions are also being built at the present time 
to include a cinema for scientific films and a hbrary 
of the history of science, to which Dr. Ucelli will 
contribute his own extensive collection of books. 
There already exists a reading room in which many 
technical periodicals are regularly received. 

At the present tame about two thousand visitors 
go to this new Museum every week; but it is to 
be expected that much greater numbers will attend 
ag the collections develop. The support of industry 
has still to be obtained before many projected new 
sections can be planned on an ecale. There 
is little doubt that this will be forthcoming eventually, 
and in that respect the wisdom of actually opening 
the Museum to the publio is mcontestable. Ships, 
aeroplanes and Leonardo da Vinci happened to be 
the three subjecta on which sufficient matenal or 
impetus existed. For future developments much will 
depend upon which industries react most favourably 
to the suggestion that should contribute both in 
material and in finance for display. Thè fact that 
there are now an embryo but effective Museum and 
already an interested public should be of the greatest 
assistance in influencing such potential benefactors. 

The Museum buildings themselves are worthy of 
comment. The damage to the sixteenth-century ` 
Monastery (iteelf on the site of an older monastery, 
which in turn occupied a site on which there can 
still be seen remains of a Roman wall) was of sọ 
fondamental an order that the present buildings may 
practically be degombed as new. Such skilful use has 
been made of new materiale that the monastic 
atmosphere remains; and yet an impression of 
modernity is conveyed at the same time. The 
Leonardo Gallery on the first floor has a high arched 
roof and looks, from rts length, not unhke a cloister 
in some respects. Yet the display of Leonardo 
models is modern and attractive. Each model 1s on 


@ table made by bending and toughening a long 





Fig. 1. View of the large oonfarence hall where the display from the International Conference 
on ifieeums is arranged 
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Fig. % View of the first cloister. Foreground : remains of anclent Roman walls _ 


rectangular sheet of plate Ea A concealed ftuor- 
an 


escent lamp lights each m d the only daylight 
comes from a few small circular windows up near 

the oeiling. Tho finish of walla and ceiling is of 
whitewash. The result is a well-graded illumination 
and no violent contrasta.to disquiet the eye such as 
the transition from, say, 10 candles/sq. ft. on an 
exhibit to a brightness of 2,000 candles/aq. ft. or 
more from the seen through a window as soon 
as the eye is lifted. Unrestful contrasta of this order 
are common in moet museums, and it is very pleasant 
to go around galleries such as these in Milan where 
violent brightness transitions are avoided. 

This Science Museum in the is worthy of 
great support, and its development should be very 
interesting to watch. In connexion with the Inter- 
national Conference on Museums & series of more 
than a hundred panels of photographs were oon- 
tributed by more than twenty museums of acieance 
and technology throughout the world to illustrate 
their techniques and achievements. These are dis- 
Played around the principal lecture theatre in the 
. Museum, and Dr. Ucelli hopes to retam them for some 
time to help him to show what other countries are 
doing and to obtain further interest in his own plans. 
In these he will have the best wishes of everybody 
in the museum world and should attract the support 
of both science and industry. 
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SIZE EFFECTS IN THE INITIATION 
AND GROWTH OF EXPLOSION 


By Dr F. P. BOWDEN, F.R.S., and K. SINGH 


Research Laboratory for the Physics and Chemistry of 
Surfaces, Department of Physical Chemistry, Cambridge — 


HERE is a good deal of evidence that the 
initiation of explosion by ipani and by friction 
is, commonly, thermal in origin!. The mechanical 
energy of the blow or of rubbing is degraded into 
heat and concentrated to form a small ‘hot spot’. 


These hot spots, though small, are large compared 
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with molecular dimensions. Their 
gize, as we should expect, is very 
dependent upon the 

conditions; but they may- range 
from o. 104 to 10> om. in diameter, 
and their duration® may be short, 
for example, 10* seo, With many 
explosions the necessary hot-spot 
temperature may be co. 400° 0 
500° O. These hot spots are readily 
formed in two main ways: (1) by 
the adiabatic compreesion of small 
included gas bubbles ; the presence 


particles or on crystals of the ex- 
plosive itself. Under very extreme 
conditions, & guess ee rise of tem- 
perature oan be by a 
ode oi rapidly flow- 


should expect that the growth ofa 

small explosion from & hot spot to 
one of finite dimensions would be governed by simple 
physical considerations. If the rate of evolution of 
heat by chemical reaction within the small volume is 
greater than the rate at which it is lost to the sur- 
roundings by conduction and other means, it will 
grow ; if not, it will die away. The general treatment 
of this has been given by a number of workers’. 
Calculations for some solid and liquid high axplosivest 
show that for a hot-spot temperature of 400°—500° O. 
the minimum size is in the range 10-* to 10 om. 
diameter.. This is in agreement with our measured 
values. 


Irradiation with Electrons and Neutrons 

We have made some further studies of 
hot-spot size in initiating explosives by irradiating 
with beams of electrons and 
ne pap ae aac oe 
It bas been suggested that the simultaneous decom- 
position of two adjacent molecules of lead azide 
could lead to explosion. Kallmann and Schrankler* 
have observed the initiation of T.N.T., meroury 
fulminate and azides when bombarded with an 
intense beam of hydrogen, argon and ions. 
They have suggested that the explosion is dus to the 
activation of a few neighbouring molecules. Muraour 
has also observed the explosion of silver acetylide 
when irradiated with high-speed electrons, and 
ee ee We find that 
of lead azide are irradiated with an 
ete beam of 75 KeV. and 200 pamp., explosion 
ooours. It was thought, however, that this and the 
sg sure arad aeeli reported by other workers might be due to 
of the explosive. The’explosive waa, 
therefore, rep by arystals of potassium nitrate 
(melting point, 334° b.. These were readily melted 

in the electron beam, showing that the tem 
rise was greater than 884° Ò., This and additional 
experiments on the fusion of metallio wires provide: 
strong evidence that the explosion of the azide under 

these oonditions oan be due to bulk heating. 
In order to avoid this bulk heating, the explosive 
crystals were bombarded with slow neutrons (flux, 


10 neutrons per om.* per sec.). The experimenta 
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Fig. 1. Infruense of neutron irradiation on thermal decomposition 
of lithtum axide: (1) unirradiated ; (2) after irradiation. Tem- 
ture, O.; premure, 10 an, mercury 
were carried out with cadmium aide, lead aside, 
silver axide, silver acetylide and lithium azide. In 
no case did explosion occur, although ee 
changes were observed in the crystals. In a secon 
series of experiments, the orystals of lead azide and 
oadmium azide were mixed with uranium oxide and 
irradiated with neutrons so that flasion of uranium-235 
took place.- Again no explosion oocurred. In these 
last experiments, the energy of the flasion products 
is o. Of MeV. and the of these particles in lead 
azide is c.10* om. It iso that irradiation of this 
kind sould produce the decomposition of a large 
number of adjacent azide molecules, but it does not 
cause explosion. 

If we assume that the is dissipated along 
the track of the particle to form a ‘hot aylmder’ equal 
to ita length, and of a ture of 400° O., the 
diameter of this cylinder would be about 3 x 10 am. 
This did not cause explosion even when the crystals 
were maintained at 200° O. during irradiation. 
Irradiation with a-partioles and y-radiation also 
failed to cause explosion. 
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The only exception we have so far observed is 
nitrogen iodide, which does explode when irradiated 
by neutrons. However, Meldrum® has shown that 
nitrogen iodide will explode at room temperature if 
ammonia is removed from the surface. 

Although neutron irradiation under these con- 
ditions does not, in general, oause explosion, it does 
produce interesting eam ee in the crystal. Colour 


obanges and darkening, the formation of 
ee This affects the 


subsequent course of the thermal osition of 
the explosive. This is illustrated in I and 2. 
With lithium azide, the industion period is reduced 


to about one-half and the rate of decomposition is 
considerably increased, With lead azide the thermal 
decomposition is also accelerated. 


Influence of Crystal Size 


If azide orystals of different sizes are 

& glass plate and placed in a furnace at a fix 
perature, it is found that crystals above a oertain 
size explode, whereas those below the oritical sire 
decompose slowly. This is illustrated for cadmium 
azide in Figs. 3a and 8. The critical size appears 
to be determined by the smallest dmmension of the 
orystel ; for example, its thickness if it has a plate- 
like structure. The aritical size is dependent upon 
temperature, and some typical values for oadmnom 
azide are given. 


ed on 


Temperature (*0.) Oritioal size 
S20 24 x 10°* om. 
B25 £0 x 10 am. 
380 1Y x 10° om. 


It is Interesting to see that thia aritioal size, of a 
few microns, is similar to the hot-spot aize measured 
In other ways. Analogous effects were observed with 
crystals of a-lead azide and silver azide. If the 
crystals are below the critical sige, or if larger crystals 
are heated at a lower temperature so that only 
thermal EEA poe takes place, the orystals split 
and break orystallographio planes. This is 
oeta Gp. áa for cadmium azide and in Fig, 4b 
for a-lead azide. This suggests that the rate of decom- 
position may be a maximum along preferred planes 
withm the crystal. The decomposition involves the 
formation of metallic nuclei and the evolution of 
gaseous nitrogen, accompanied by a amount of 
heat, and this may easily lead to a spli of the 
orystel, This splitting can ocour with violenoe. The 

spreading of the dislocations and cracks through the 
crystal may play a part in the propagation process. 


380 





Fug. 4. Orystals of cadmium aside («), and alead axide (b), whioh 
are decomposing thermally. Noe aces and. splitting along 


It will also influence the rate of thermal decomposition 
by exposing a large amount of fresh surface. 


Crystal Size and Impact Sensitivity — 
(with A. M. Yulin 


From similar considerations we may t that 
the impact sensitivity of a crystal will be dependent 

its size. If the orystal is too small, the reaction 
will not be able to grow to explomion and the 
initiation will then, apparently, be unsuccessful. Mr. 
A. M. Yuill has investigated the effect of orystal size 
on the impact sensitivity of lead azide. Single 
orystals of the azide were placed on an anvil and 
struck with a flat-faced hammer, usmg ar apparatus 
described eleewnere. The results are illustrated in 


. 5. 
aan 1 is for individual arystals, and it will be 
seen that below e certain size the umpact sensitivity 
is very dependent upon the aire of crystal. For a 
crystal of 8 x 10-* am. in size, the impact energy for 
a 50 per oent probability of explosion is o. 5 kgm.om. ; 
as the orystal size is ANSA the necessary impact 
energy increases, and with a crystal of about 
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5. Inf of orystal size on the impact sensitivity of lead 
a arido: (1) single oryxtals; (2%) heap of crystals 
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1 x 10-* cm. it has risen to 200 kgm.om. If, how- 
ever, & heap of of uniform size is used 
(curve 2) the impact sensitivity is independent of the 
size of the individual crystals m the heap and remains 
approximately constant at 2 kgm.am. over this mze- 
range. There may be two factors mvolved, First, 
the probability of explosion is determined by the 
number of potential mitiation centres or hot spota, 
and this is naturally greater for large individual 
arystais than for smaller ones. The second is the 
effect discussed above: the reaction cannot grow to 
explosion unless the oarystal exceeds a aritical size. 
This oritical size is dependent upon the initial hot- 
spot rature and hence upon the impact energy. 
It should be noted that, under impact, the single 
arystals are crushed and flow plastically to form a 
pallet the thickness of which is about one-tenth to 
one that of the original arystal. If, therefore, 
the explosion starts at a late stage of the impact, it 
may be this thickness which is. the Iniring factor. 

These experimente provide strong evi that 
the explosion nucleus must exceed a oritical size 
(which is quite large and is determined primarily by 
thermal considerations) before it oan grow to 
detonstion. Earlier work! has shown that, in 
addition to being a precarious process, the growth 
can be complex. For many explosives it begins as a 
comparatively gentle burning which accelerates to a 
few hundred metres a second before passing over into 
detonation, and the succesaful growth of the explosion 
requires critical conditions. The propagation of the 
low-velocity detonation is itself assisted by air bubbles 
and other sources of local hot spota*. The chemical 
reactions occurring during this burning phase are 
different from, and leas complete than, the decom- 
position in detonation’®, With metallic arides this 
intermediate burning stage is not observed. Very 
frequently, in sensitivity testa and in practical 
operation, the failure of an explosion to take place 
is due, not to & failure in mituating the reaction, but 
simply to a failure in the growth process. 
i Bowden, F P., and Yoffe, A. D., ‘The Initiation and Growth of 

ge and Solids’ (Camb. Mon. Phys.; Camb. 
"Bowden, F. P., Stones, A. à., and Tudor, G. K., Proe. Roy. Soe., A, 
188, 320 (1947). 
VSRamenolatt D. Ae date Phy, URSS, 10, 265 (1088). 
Bioe, O. K., J. Chom. Phys., 8, 787 (1040). 

aarti K., amd Robertson, A. J. B., Proo. Roy. Soc., A, 158, 135 
1 Garner, W. H., J. Chem. Soe., 720 (1001). 
* Kallmann, H., and Schrenkler, W., Netwrotss., 81-83, 870 (1933). 
TMuraoar, H., Chto. of Indust., 30, 90 (1083). 
*}Meldrum, F. B., Proo, Roy. Soc., A, 174, 410 (1940). 
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WILHELM OSTWALD (1853—1932) 
By Pror. J. R. PARTINGTON, M.B.E. 


EPTEMBER 2 is the centenary of the birth of 
Wilhelm Ostwald (1853-1982), one of the most 
influential physical chemuste of the second half of the 
nineteenth century. His own investigations of 
chemical equilibrium convinced him of the importance 
of the general law of mass action proposed by Guld- 
berg and Waage ın 1867, and from 1887 he welcomed 
the new theones of solution of van’t Hoff, of electro- 
lytio dissociation of Arrhenius, and of galvanic calls 
of Nernst. Ostwald introduced chemista to the use 
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of thermodynamics (which he tried to simplify in his 
system of ‘energetica’), and was the frst to emphasize 
the importance of the little-known publications of 
Gibbs and the value of the phase rule. These aspects 
of physical chemistry led him to under-estimate the 
importance -of the atomic theory, but he 
ite significance after the work of Perrin on fine 
suspenmons, and the discovery of radioactivity, had 
given it what he regarded as an experimental 
oundation. His own work on catalysis had led him 
to formulate the main features of the phenomenon in 
a manner which emphasized the obeerved facts and 
minimised the unverified (or unverifiable) and 
unnecessary hypothetical interpretation of them. 
This method of approach wad typical of his out- 
look. 

In his time, Ostwald was an international authority 
and hia influence was comparable with that of 
Berrelius in an earlier generation. Many chemist, 
before adopting or Bon new theories, waited first to 
seo what Ostwald say about them arid to what 
form he would reshape them to suit chemical require- 
ments, His books, especially the smaller “Outlines 
of General Chemistry” and ita many tranalations, 
stimulas to the study of the newer 
, and his influence can be traced 
irections, although its origin may 


indefatigable defender and exponent of the newer 
physical chemistry based on the theories of solutions 
and electrolytic dissociation. His insistence that 
physical is & study equal in rank to any 
other branch o i -Was , necessary and 
important. Whole branches of chemistry now taught 
BB CO laces won their way into the science only 
after prolonged battles , against either determined 
opposition or studied jin ce. In maintaining 
their claims, Ostwald was much to the fore. 
Ostwald was a man of many interests, in literature, 
music and art as well as in science. He devoted much 
time to the development of a colour soale and of an 
international language. He was” interested in. 
the history of science and foun the “Klassiker” 
series. Ho believed that a historical approach had a 
linary value. His many ils venerated him 
his nftunoo in physica was fruitful 
beneficial in many ways. It can be said with 
ep Ep both 


directly indirectly, to the research and teaching 
of Ostwald. 

OBITUARY 

Prof. F. H; Rein 


Tana death of Prof. F. B Pon oora oiai 
of fifty-six on May 14, at Göttingen, where he had 
occupied the chair of physiology from 19381 until 
1953. He had recently on his appointment 
as director of the Max-Planck Institute for Medical 
Research in Heidelberg, but had not actually taken 
up his new post. 

Rein’s scientific work congisted mainly in the 
application of ingeni edd cde and mechanical 
principles to akra alegi problems, ànd among 
the results of this work were the ‘Thermostromuhr’ 
and the ‘Stoffwechselschreiber’. The “hermo- 
stromuhr’ has since been criticized, and oertain 
of its limitations have been shown; but in Rein’s 
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hands it made possible the investigation of many 
problems of the circulation as shown by the long 
series of publications from his Institute. It was 
tragedy that Rein reached the peak of his ability 
when the position in Germany was becommg 
unfavourable for scientific work, and when inter- 
national scientific relations were becoming difficult 
and finally imposamble. When he gave a series of 
lectures in London in 1937 on the relation between 
metabolism and blood flow, he greatly appreciated 
the contact with English workers and was deeply 
concerned with the increasing difficulty of getting 
more interchange between Great Britain and Ger- 
many. The complete separation of the two countries 
during 1989-45 wae followed by a great morease in 
he giowing tades a Baao to. Dok S 
United States rather than to the Continent for 
scientific exchange. This combination of circum- 
stances has made Rein’s work leas widely known and 
appreciated in Britain. In addition to his numerous 
original papers he wrote a ‘“T'ext Book of Physiol 
which reached ten editions and is widely in 
Germany. He was also senior author of the Physiology 
Section of the Fiat Reviews of German Science SEE 
1939-46. 
In his private life Rem was undemonstrative and 
reserved ; but he inspired an mtense 
loyalty in his younger colleagues, a number of whom . 
now occupy chairs of physiology in Germany and 
elsewhere. Beneath his reserve he was extremely 
friendly, and he and his wife entertained. the workers 
and visitors at his Institute with a kindly hospitality. 
His ‘services to the University at Göttingen were 
great. He was responsible for the new Institute of 
Physiology which was completed in 1938. After the 
War he acted as rector of the University at & very 
difficult period, and he did much for the rehabilitation 
of the University. He was also one of the founders 
of the Fridtjof Nansen House in Göttingen, which 
was & centre for international student activities. 
D. H. Suyrx 
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Royal Aeronautical Soctety: Medal Awards 


Tas following Medals have been awarded by the 
Royal Aeronautical Society and will be presented at a 
meeting at the Royal Institution, London, on Septem- 
ber 14: Society's Gold Medal, which is the t 
honour that the Society oan confer, to Mr. E. F. 
Relf, for his outstanding contribution to seronautical 
science over & period of many years; Soctety’s Silver 
Modal, to Mr. H. Grinsted, for his outstanding work 
m aeronautical i ing; Sooctey’s Bronss Medai, 
to Mr. L. Boddington, for his work on the develop- 
ment of naval aircrafv; Briash Gold Medal for 
Aeronautics, to Mr. R. E. Bishop, for his outatanding 
contribution to sircraft design; British Siver Medal 
for Aeronautics, to Mr. J. E. Gordon, for his excellant 
work in the sphere of aircraft structural plastics ; 
Wakefleid Gold Medal. to Mr. F. W. Meredith, for his 
work in the design of automatic pilots and aircraft 
instruments; Simme Gold ‘Medal, to Major P. L. 
Teed, for his paper on “Fatigue of Aircraft Materials 
with Special Reference to Micro-Structure”’; George 
Taylor (of Australia) Gold Medal, to Group Capan 
E. A. Whitely, for his paper on “The Spacing 
of Aircraft under High Density Approach Con- 
ditions”. 
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Commercial Solvents Award In Antiblotics 


Prin Ibert ©. a ( , N.Y.), Edwin E. 
(Chicago, Il.), E. A. Doisy (St. Louis, Mo.), 
William L. Gaby (Philadelphia, Pa.) have been 
Cadel the 1952 Commercial Solventa Award in 
Antibiotics for work on antibiotics from Pseudomonas 
aeruginosa. These workers have demonstrated that, 
in addition to pyooyanine, Pseudomonas aeruginosa 
produces several other antibacterial agents; they 
have worked out methods of isolation, separation and 
purification of these agents, defined their at ae 
and chemical properties, proposed structural formulse 
for them and, by degradation and synthesis, proved 
the acceptability of the proposed formule. The 
Commercial Solvents Antibiotics Award was estab- 
lished in 1950 and is administered by the Society of 
American Bacteriologists. It consiste of a gold medal 
and 1,000 dollars, and is awarded to any 


flald of antibiotics during the past year. 


Links between School and University 


BaLivine that the latter years of a pupil’s tame 
at school and the years at a university should be as 
closely integrated as possible, the Council and Senate 
of the University of Leeds are building up the closest 
possible links with schools. Last year, for example, 

the courses 
technology. These booklets 
are intended to help careers masters and others to 
` advise school boys and girls in their latter years about 
university courses that will best qualify them for 
the careers of their choice. The University has also 
become aware ‘that it must devote close attention 
each year to the selection of new students of the 
right academic standards to keep the size of the 
Uni about constant. In the annual report for 
1951-52, the vice-chanoellor, Sir Charlee Morris, 
suggests that this is most likely to be achieved by 
making & selection from among the applicants as 
early as possible. The fact that most candidates 
still apply to several universities and university 
colleges is the cause of much wasted effort and of 
much disappointment; it would appear that joint 
action by universities and colleges in this 
matter is both desirable and necessary. To some 
extent the problem of selection has been made more 
difficult by the change from School Certifloate and 
Higher School Oertifloate examinations to the General 
Certificate of Education examinations. On the other 
hand, sore a pce torr Rati ag giving 
most helpful confi rta, and heads o 
tniversity age bead abie; to a mud 
‘ larger extent than hitherto, to interview applicants 
for admission and make a personal asseasment of 
promise and suitability. 


Use of Antiblotics In Agriculture 


Two pamphlets, Statutory Instruments Nos. oaks 
and 1174, 1958 (London: HM. 8.O. ; 2d. each), ba 
recently been issued by the Ministry of bs 
connexion with the use of aureomycin and penicillin ; 
the oe come into operation on Beptember 1, 
19538. cin, which is intended for teral 
a ae cae control 
of the Therapeutic Substances Act, 1925 (M.H. 220). 
At the same time, lad ere ve cilin and sureomycin, 
which by the Penicillin 1947, cennot be used 
except under the direction of doctors, dentista and 
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veterinary surgeons, are now allowed to be inoor- 
porated im pig and poultry food with certain safe- 


guards (M.H. 246). Medical supplies of these sub- 
stances will not be affected. A recent report by the 
Agricultural Research Council (A.R.0. No. 18) 


has ahown that the addition of these ences ‘to 

PEE Caden Rimes ech MR e A 10 to 

4 per cent and improved the efficiency of food 

conversion by 6-7 per cent without affecting carcass 

quality. 

Nigerian Forest Administration : 
r 1950-51 


Taa annual report for the year 1950-651 of the 
Nigerian Forest Administration (pp. 64. Lagos: 
Govt. Printer; London: Crown Agenta, 1952; 9d. 
net) Pe Aone food for reflexion and some TNeaeineas. 

After fifty years of a forest service in the country it 
is difficult to see that a sound basis of admirtistration. 
ee ee 
force. h to forest conservation, instead 
pepe to the native chiefs by the adminis- 
tration service, was left to the forest offloer, who 


Annual oa ii: 


exist, e a aa aa a a a Se 
AE E The big timber forests \were 
to & source of revenue to the co 
agi Forest Department was Soha 
revenue. It seems to have been overlooked that, in 
the past, the firat call on the forests in a tropical and 
sub-tropical country is the provision of the 
ments in emall materials of the local agricultural 
Po deren and, peg d or of equal importance, 
the maintenance of forests on the catchments of 
rivers and streams. For this purpose the government 
of the country requires to have at-its elbow a senior 
forest expert who oan advise on and ide the general 
forest policy and see that it is out out 
the several parts of the country. From the present 
report it a that the Nigerian Forest Depart- 
ment is to split up into three regional units each 


Seat ie erat deal 
and it is difflcult to to visualize Ae gm 


sheffield Organization for the Interchange of Tech- 
nical Publications 


Tita twentieth annual meeting of the Organization 
for the Interchange of Technical Publications in, 


Patent Office publications and urged the issue of 
weekly alphabetical name indexes in the official 
Journal, with quarterly and annual cumulations. A 
complete revision of the union list of periodicals and 
their fles available in the hbraries of members was 
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also recommended. i eau EPE tab ene Clg 
Science and Commerce Library had been made a 
deposit library for the reporta of the British Atomic 
A a epee the teports of the 
United States Atomic Energy Commission are already 
held in the library. All these reports are available 
for loan outaide the area on payment of postage. 
The members of the Organization agreed to co-operate 
in the production and impue of additions to the 
‘“Research Bibliographies’’ prepared by the City 
Science and Commerce Library, the sixty-firat of 
which, “Shell Moulding Practice (Croning or ‘O’ 
Process)’, has been in heavy demand from many 
parte of the world. 


Recording Photoelectric Photometer at Kodalkanal 
Observatory 
THERE are certain inherent disadvantages in using 
photographic photometry in the study of profiles of 
Prauntotor lines, and workers in this fleld have felt 


the need for 4 ESEA technique inde- 
otographic proceas. When Bruck 


pendent of the 
was at Cambri some years ago, he devised s 
photoelectric spectrophotometer using & vacuum 
photo-cell in conjunction with an electrometer triode ; 
a recording photoelectric spectrophotometer Bas bean 
built at the Kodaikanal Observatory on essentially 
similar lines and ia described in a paper by A. K. 
Daa, R. and B. N. Bhargava, 
recently reprmted from the Indian Journal of 
Meteorology and Geophysics (2, No. 2; April 1951). 
The spectrum .is provided by a high-dispersion 
prism sian T Boven instrument with 
a fooal length of about 21 ft., giving a dispersion 
of 2-4 A. per mm. in the region of the D lines. 
The spectrograph is fed by an 18-in. siderostat 
through a 12-in. photovisual Jens of fooal length 





21 ft. The upper half of the is focused on 
to the photographic plate and is used in the cus- 
tomary way, the lower half being towards 


the aide of the spectrograph camera by means of a 
righ ed priam. This is adjusted sgo that the 
spectrum is also in focus at the scanning 
slit of tbe photometer. The hght from this elit, 
which is about 0:03 mm. wide, is received by a short- 
focus convex lens fixed at a distance from the slit 
equal to its focal length. The parallel beam of light 
so obtained from a narrow section of the 
is directed again by a second right-angled priam to 
the photo-cell, The details of the instrmment are 
ahown by the three diagrams. Although primarily 
designed for use in solar line-contour work, its 
sensitivity can be easily reduced and thus its stability 
increased. For use in certain visual observations, a 
patch ae rototype of the instrument has been 
constructed. t is suggested that a photometer of 
the type described could deal with various problems 
of interest to geophysnicists. 


Sunspot Observations in Spain 


A SUMMARY of the observations made at Madrid 
Observatory d 1951 is given by E. Gullén in 
the Bolein Astronómico Del Observatorio De Madrid 
(4, No.5; 1058). Aa i in previous years, the observ- 
ations were made with the Zeiss spectroscope, 
mounted in the equatorial Grubb telescope with object 
glass 20 cm. apertures and focal length 3m. Six tables 
are published giving the usual details regarding the 
ions, and there are many illustrations 

owing large prominences at various times during 
the year. These are followed by a number of tables 
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giving details of the observations of sunspots made 
in 1951 in the observatories of Madrid, Valencia, 
Oartuja (Granada) and Ebro. All the observations 
made at the diff observatories have been sent 
e&ah to the International Bureau at Zurich, 
followmg the precedent of previous years. 


Factory Problems 


THE latest publication by the Institute of Per- 
sonnel Management in its series of Occasional Papers 
is one by Wilfred Brown. The author is the managing 
director of the Glacier Metal Co., which, for many 
years, has been conducting a serious attempt to 
understand the ial and social problems of 
to-day. In 1948 it undertook, with the Tavistock 
Institute of Human Relations, a joint sociological 
research into such matters. One of the resulta of 
this research has been the emergence of & series of 
defined ideas and concepts stating the social pro- 
cesses in use in its factories. The is an attempt 
to describe those ideas and concepts upon which 
ita leaders, managers, technicians, shop stewards 
and representatives are basing their methods of 
dealing with the day-to-day technical, economic, 
production and administrative problems encountered. 
in operating the company. The Company is con- 
tinuing its research activities in this fleld, and believes 
that the work so far done is but a start in the long 
process of achieving a greater degree of scientific 
objectivit in the social affairs of a factory. The 
paper, ae Problems of a Factory”, may be 
obtained from the Institute of Personnel Manage- 
ment, Management Houge, Hill Street, London, W.1. 


Courtaulds’ Scientific and Educational Trust Fund: 
Awards 


trustees of the Courtaulds’ Scientific and 
Educational Trust Fund have announced the award 
for 1953 of the following postgraduate research 
scholarships in @ branch of science related to the 
textile, plastics and allied industries, the awards 
being worth £400 and tensble for one year at the 
ınstitute ahown: D. W. Bannister, University of 
Oxford (renewal of 1052 award); C. 8. Ohadwick, 
Manchester College of Technology (renewal of 1952 
award); P. G. Francia, University of Readmg ; 
A. J. Head, Birkbeck Oollege, London; R. M. 
Hochstraaser, University of Edinburgh; D. Mar- 
gerison, University of Liverpool; R. J. O. Michie, 
Manchester College of Technology ; Miss E. R. 
Robertson, University Co Dundee; P. T, 
University of ord (renewal of 1982 
award); B. D. Stead, University of Birmimgham 
(renewal of 1952 award); R. Stephens, Univermty of 
Birmingham. Postgraduate research scholarshrps in 
textile technology, worth £820 for the first year and 
£860 for the second year (except where otherwise 
shown), have been awarded as follows: ©. B. Chap- 
man, University of Leeds; G. E. Ousick, Manchester 
College of Technology ; A. F. Greenwood, University 
of Leeds; D. R. Hardisty, Manchester College of 
Technology ; F. K. Hall, Univermty of Leeds (ranewat 
of 1951 award for one term); H. B. Hallows, Man- 
chester Collage of Technol (renewal of 1951 award 
for one year); G. M. J , University of Leeds 
(rerfewal of 1951 award for one year). 


Eighth International Congress of Botany 


TB Eighth International Congress of Botany will 
be held m Paris during July 2-14, 1984, in oon- 
junction with the hundredth anniversary of the 
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Botanioal Society of Franoe., Besides the plenary 
Ineetings, the Congress will consist of section meetings 
which will be divided into two categories: those 
devoted to organized colloquia on definite topics ; 
and those devoted to sundry communications. For 
the former, general reporta not exceeding twenty 
thousand letters and original A EEE i tag! not 
exceeding five thousand letters, and for the latter, 
summaries not exceeding two thousand letters, may 
be submitted, and they should all be sent to the 
respective section secretaries before January 15, 1954. 
In addition to the Congress events, there will be 
meetings of a number of Commissions of the Inter- 
national Union of Biological Saiences. The official 

of the Congress will be English and Franch, 
but if sufficient advance notice is given, mterpreters 
can be arranged for those who may wish to speak in 
German, Russian or Spanish. A large number of 
excursions are being organized, some of which, 

-those to North and West Africe, will take 
place re the Congres, and early notice is requested 
of those who wish to participate. The fee for those 
taking part in the Congress will be 5,000 france (about 
£5 or 15 dollars), with half-rates for students and for 
those merely socoompanying participants. All corre- 

on matters not relating to the individual 
sections should be addreased to the Secrétariat 
Carieal 9 Conia de Botanicua. i C.N.A.M., 292 rue 
Saint-Martin, Paris 8, from ‘which registration forms, 
‘programmes and all further information can be 
obtained. 


The Night Sky In September 


Naw moon occurs on Sept. 8d. 07h. 47m., U.T., 
and full moon on Sept. 28d. 04h. lim. The following 
conjunctions with the moon take : Sept. Id. 
18h., Jupiter 4° 8.; Sept. öd. 08h., Venns 0-3° N.; 
Sept. 6d. 17h., Mars 3° N.; Sept. lid. 22h., Saturn 
8° N.; Sept. 20d. 08h., Jupiter 4° 8. In addition to 
these conjunctions with the moon, the following 

ions of eta with bright stars occur: 
. 13d. Olh., 0:8° N. of Regulus; Bept. 28d. 
00h., Venus 0-4° N. of Regulus; Sept. 17h., 
Mercury 1-6° N. of Spica. Mercury, a morning star 
at the beginning of the month, is in superior oon- 
junction on 7, afterwards an 
star, but is too close to the sun during the 
month for favourable observation. Venus, a morning 
star, rises at lh. 56m., 2h. 30m. and 8h. 10m. on 
September 1, 15 and 30, ively; ita stellar 
i is about — 8:4, and the visible portion of 
the illuminated disk varies between 0-78 and 0:86. 
Mars, a moring star, rises about 3h. 80m. during 
the month and can be seen in the constellation Leo, 
through which it has an eastward movement ; 
towards the middle of September it lies a little north 
of Regulus. Jupiter rises at 22h. 45m, 22h, and 21h. 
on September 1, 15 and 80, respectively, ite stellar 
magnitude being about ~- 2. During month it 
moves eastward fram north of ¢ Tauri towards the 
constellation Gemini, and this movement is easily 
detected. Saturn sets at 20h. 15m. on the first of 
the month, and an‘ hour after sunset during the 
middle of the month, after which it draws too close 
to the sun for favourable observation. Occultations 
of stars brighter than 6 are aa follows, 
observations being as if made at Greenwich : 
27d. 2h. 80-@m., 17 Tsar. (D); Sept. 27d. Sh. 0&m., 
28 Taur. (D); Sept. 27d. 8h. 88-5m., 17 Taur. (B); 
Sept. 27d. 8h. 43-1m., 7 Taur. (D); Sept. 87d. 4h. 
15-5m., 28 Taur. (B); Sept. 27d. 4h. 37-5m., 27 
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Taur. m. (D); Sept. 27d. 4h. 57-6m., 4 Taur. (B); 
Bp: 28d, 28h. 50-lm., 128 Taur. (R); gions 
er to disappearance and rea 
a Autumnal equinox takes a plese on a 
08h. 


Announcements 


Tu Institution of Met announces that the 
Duke of Edinburgh will open the Platinum Metals 
Exhibition organized by the Institution st Grosvenor 
House, London, on October 19. The Exhibition is 
being held to mark the 150th anniversary of William 
Hyde Wollaston’s announcement of his discovery of 

, and will be open to the public during 
October 22-24. 


Mr. Wurm E. Muring, editor of the Wireless 
Worid, has been re-elected president of the Britiah 
Institution of Radio Engineers for a second term of 
office. The senior award of the Institution, the Glerk 
Maxwell Premium, has been awarded for 1952 to Dr. 
Charles Stieakind, of the Microwave Laboratory, 
Stanford University, for his paper on “‘Obstacle- 
Artificial Dielectrics for Microwaves”, publish 
the Institution’s Journal of January 1053. 


-A Fanapay Society General Discussion on “Dyeing 
and Tanning’’ will be held in the Department of 
Chemistry, University of Leeds, during September 
8-10. Fro ages wgisetebes E ibe alee 
devoted to rate processes and structural effects, 
respectively, and will be preceded by a general intro- 
duction by Sir Eric Rideal. Further information can 
be obtained from the Secretary, Faraday Society, 
6 Gray’s Inn Square, Gray’s Inn, London, W.C.1. 


Tae British Society of Rheology is 

syraposium on “The of Thick Liquids, Pastes 
and Sturries’’, to be held in the Main Chemistry 
Lecture Theatre of the Imperial College of Science 
and Technology, London, on September 25. ‘Lhe 
symposium be preceded by the annual general 
meeting of the Society. Admission to the ; 
is free, without ticket. Further information can be 
obtained from the Honorary Secretary, British 
Rheological Society, Flat H 12, Sloane Avenue Man- 
sions, London, 8.W.8. 


Tam eleventh annual meeting of the Electron 
Mi sagt e eet ona ire 
Pocono or Inn, Pocono Manor, P 
during Nevember 5-7. Programmes wi i Shon 
of papers to be presented will be- available after 
October 15 from the programme chairman, A. R. T. 
Denues, ee ee ae for Canoer 
Research, 444 East 68th t, New York 21, N.Y. 
Local arrangementa are being made by Kenneth 8. 


Me Veterans Administration Hospital, 1380 
West Reng bees Road, Bronx, New York. 


In the article entitled “Tnternational Hlectiro- 
Acoustios Congress” in Nature of August 1, p. 189, it 
is stated that the International Committee of 
Acoustios is "an offahoot of Unesco”. This is not 
correct. The Committee belongs to the International 
Union of Pure and Applied Physics, and it received 
a subvention this year from Unesco through that 
Union and the International Council of Scientific 
Unions. 

Erratum. In the communication entitled “Bio- 
genesis of Alkaloids of Solanacew’’ by Sir Robert 
Robinson in Nature rar 22, ' P» 344, penultimate 
paragraph, for ‘‘this base” cuskhygrine’’. 
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IMPURITY PHENOMENA IN 


THREE -DAY symposium on “Impurity 
Phenomena” was held at the Knoll’s Research 
Laboratory of the General Electric Oo., Schenectady, 
ing June 16-18, arranged by the Division of 
Physical and Inorganic Chemistry and the Eastern 
New York Section of the American Chemical Society 
in conjunction with the Division of Solid State 
Physics of the American Physical Society. About 
three hundred persons attended the symposium, and 
it proved a very successful meeting- for 
chemists and physicists active in a fleld in which 
contributions of both groupe have been significant. 
The first seasion, under the chairmanship of Dr. 
F. E. Williams (General Electric Research Labor- 
atory), dealt with aspecta of impurity 
phenomens. Prof. F. Seitz (University of Ilinois) set 
the stage for the symposium by reviewing the range 
of crystal imperfections. From such & point of view, 
imperfections in a perfect crystal include lattice 
vibrations or phonons; free electrons and holes ; 
excitons (e neutral electron-hole combination) ; 
vacancies at lattice sites and interstitial ions or atoms 
in the lattice ; #-centrea ; foreign or impurity atoms 
or ions; and dislocations. Light interacting with 
such & c is treated in terms of photon im 168 
in the lattice. Prof. Seitz went on to say that the 
significant advance of recent years has been in the 
disentangling of these separate imperfections and in 
showing their inter-relationships. ‘Thus F-oentre 
formation oan be shown to be a result of the inter- 
action of several imperfections—dislocations associ- 
ating to form ion vacancies, free electrons being 
produced and then being trapped at the negative ion 
vacancies. The following paper, by Prof. O. Wagner 
(Massachusetia Institute of Technology), dealt with 
the role of lattice defects for solubility problems in 
ionic crystals and streesed the similarities with 
solubility problema of ideal and non-ideal aqueous 
solutions. Among the problems cited was the decrease 
in the solubility of silver sulphide in gino sulphide in 
the presence of cuprous sulphide. In general, the 
aolubility of a solute 2 in the solvent 1 will 
be decreased by presence of a solute 3 if both solutes 
have either a greater or & amaller cation/anion ratio 
than the solvent, and thus dissolution of solutes 2 
and 3 resulta in the formation of the same type of 
defect, either interstitial ions or vacancies. The last 
peper of the general session was entitled ‘Evidences 
of Crystalline Imperfections in Nuolear Magnetism” 
and was presented by Prof. R. V. Pound (Harvard 


University). Nuclear tio resonance has 
atu of the solid state, and 


become & tool for the 
some effects were descri The relaxation times 
can indicate the strength of the heat 
contacts between the spin system and the lattice, 
and these are modified in the presence of impurities. 
Peramagnetiam associated with lattice constituents 
was discussed, and the presence of dislocations and 
their density may Ko be investigated: i for ‘perfect’ 
and ‘work-hardened’ crystals 
The second sesion, age the of Dr. 
P. Pringshepn (Argonne National pees dealt 
with the coloration of solids by impurities. Dr. J. H. 
Schulman (Naval Research Laboratory) indicated 
how impurities can influence markedly the colorations 
produced by ionizing radiations on solids. The 
mmpurities may change the number of crystal defects 
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due to mig-match in ion size or polarization properties. 
They may change the concentrations of negative and 
positive ion vacancies due to electrostatic charge 


. differences between the impurities and host crystal 


constituents, and they may act as trepe for electrons 
and holes. Since the concentrations ired for such 
effects may be very small, there is & field of investi- 
gation unfolding to disentangle the effects men- 
tioned from those aasociated with host orystals of 
ultra-purity. Prof. W. A. Weyl (Pennsylvania State 
College) read & peper on metals in the atomic state 
in glasses, EE dks their behaviour in solids. 
The coloration of halides by the presence of 
colloidal metal was described by A. B. Boott, W. A. 
Smith and M. A. Thompson (Oregon State College). 
Alkali halides containing excess alkali metal, on 
moderate heating, develop absorption bands due to 
colloidal metal of estimated pertiole size 10-50 A. 
After extended heat treatment, the particle size 
becomes increased, and of the light then 
ocours. J. J. Markham (Johns kins University) 
closed the seasion with a synthesis of some of the 
properties of colour centres. He discussed the mter- 
action of colour centres with their environment and 
separated two classes of interactions—the macro- 
scopic, which affect the rates at which bands are 
formed during irradiation and affect the bleaching 
rates both in the light and m dark, and the micro- 
scopic, which affect the shape of the band and the 
bleaching ies at very low temperatures. The 


. question of whether there exists more than one type 


of F-centre depending on the method of preparation 
still remains 


open. 

The' third session, with Dr. H. W. Leverens 
(R.0O.A, Laboratories) as chairman, dealt with 
activators in lummescent Prof. R. Ward 
(Oniversity of Connecticut) spoke on the chemistry 
of phosphors and on the im neceasity for 
ultra-high a ee ah a 
He discussed certain luminescent systems such as 
xino sulphide/oopper in which the conoentration of 
oopper impurity markedly affecta the oolour of the 
luminescence. The need for molusion of oom- 
penseting ions to satisfy electrical neutrality was 
emphasized, and he ended with a discussion of recent 
work on the luminescence of materials with perovakite 
structure. Dr. ©. C. Klick (Naval Research Labor- 
atory) spoke on emission and absorption saasociated 
with luminescent centres at low temperatures. The 
main features at low temperatures are: that the 
bands remain’ broad; the emission and absorption 
band-widths vary as the square root of the tem- 
perature at high temperature but vary at a lesser 
rate and approach a oonstant value at low tem- 

; and some systems show an emission 


oom of spaced ‘lines’. Certain of these 
features could be explained by treating the lumines- 
cent centre aa & ional harmonic oscillator. 
Vibrational cies in the range 10'*-10" o./s. 


are obtained on the basis of such a model. Dr. D. 

Dexter (University of Rochester) spoke on the theory 
of sensitized tominescence in solids. To obtam 
sensitized luminescence one adds to the host orystal 
two sets of activators. One, the sensitizer, possesses 
strongly allowed optical transitions and absorbs the 
incident radiation, the other, the activator, has a 
forbidden transition ; and the two are chosen so that 


= 


886 


absorption band of the activator. There is then 4 

radistionless transfer, of energy from. the senartizxer to 

the activator. The extent of the sensitized regi 

surrounding each aensitixing centre was indi 

irty lattioe sites with a general increase in 

sensitivity in the region of a thousand. The theory 
mnpurity 


crystals 
, Electric Research Laboratory), who indicated how 

refinements to the recent theory of the Imminescence 
of thallium-activated 
agreement between theory 
angular dependence of the wave function of the 
excited state affecte the luminescence peak-sha po. 
An evaluation of the first-order perturbation of 
energies of the activation ions by the orystal fleld 
indicates that it is appreciably different for the ground 
and excited states, thus altering the position of the 
emission and absorption peaks. Dr. R.-H. Bube 
(R.0.A. Laboratories) gave a general paper on apse 
and trapping proceases and their importance or 
lummescence theory, particularly im affecting fre- 
queue responss. Traps due to host crystal imper- 
ections and due to the presence of impurities have 
been separated and studied for sulphide and silicate 
phosphors. 

The next seasion was devoted to the photogra 
process. In his troduction, the chairman, Dr. J. 
Leermachers (Kodak Research Laboratories) indi- 
cated the seope of the photographic process, its 


odak Research Laboratories) presented a paper, 
read by Mr. D. Pearlman, on some effects of inorganic 
impurities on silver halide aryatals. Slight traces of 
. alkaline earth metals in silver bromide produce 
luminescence at 77° K. with long afterglow. In 
A | slight amounts of nickel and gold in 
silver ide have been found to produce marked 
effects. Dr. G. W. Luckey (Kodak Research Labor- 
atories) discussed recent measurements performed 
on the vacuum photolysis of silver bromide. The 


pressure of photolytic bromine was measured for- 


slabs, crystals and evaporated flims and the quantum 
yield—that is, the number of bromine atoms produced 
per quantum of light abeorbed—waa found to increase 
with decreasing wave-length. The results showed 
vacuum to be a good halogen acceptor, and the 
quantum yield is near unity when the concentration 
of electron traps is high. For thick specimens the 
ion that produced measurable quantities 
oe spe ease at cap tear a egg hag 
of thickness approximately 0:8 micron. Dr. 
West (Kodak Research Laboratories) read & ane 
on the effect of impurities on the optical sensitization 
pepe teat hic emulsion. It is well known that 
leval of sensitivity of silver halide photo- 
grapli am emulsions may be mareased by the presence 
of ical impurities on the surface, as for example 
sulphur, which msy be introduced during the emulsion- 
ripening process. There are'also other sensitizers— 
for example, certain dyes—which confer sensitivity 
in the long wave-length region and the general level of 
activity of which is governed by the presence of 
i traces of additional impurities which may 
increase sensitivity (super-sensitisers) or decrease 


was presented. 
session closed with a paper by F. W. H. Mueller, H. 
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Hoerlm and E. T. Larson (Ansoo Division) describing 
the sensitization of X-ray emulsions by very sutall 
quantities of a divalent salt such as lead or cadmium 
bromide. 

“Analysis for Trace ities” was the subject of 
the fifth session under chairmanship of Prof. 
W, D. Oooke (Cornell University). Dr. M. G. Inghram 
(University of Chicago) outlined the use of the mass 
spectrameter for trace elament determination with 

i emphasis on the isotopic dilation method. 

for trace impurities by neutron sotivation 
was by W. A. Brooksbank, G. W. Leddicote 
and H. A. Mahhnan (Oak Ridge National Laboratory), 
and the sensitivity of the method in several instances 
was cited. Details were described of the recently 
iInsugurated public service whereby specimens may 
bo subbrnitted for aanivein eh ts: Oak Ridge National 
Laboratory. A second paper, by W. A. Brooksbank 
described procedures for separ- 
ating out trace mmpurities by ion-exchange methods 
for use in conjunction with the neutron-activation 
techniques. The combination provides an extremely 
sensitive and specific method for the determination 
of small quantities of the rare earths and alkali 
elements in the présence of each other.’ Dr. L. Strock 
(Sylvania) followed with a paper on the extension of 
the sensitivity of emission spectroscopy both by 
physical means within the light source and by means 
external to the source. The methods have been used 
Ce ee OE 10+ to 
10°? weight per oent range——that is, 1 impurity 
in 10"-10* atoms. C. A. Streuli and W. D. Cooke 
(Cornell University) discussed the application of a 
polarized mercury-pool electrode to polarography, 
indicating its advantages coupled with greater 
sensitivity compared with the dropping-mercury 
electrode. Polarograms for several metals were 
shown with a sensitivity of about 20 x 10-* gm./ml. 
The final session, under the o ip of Dr. 
A. H. White (Bell Telephone Laboratories), was 
devoted to papers the role of paid eee on 
semi-condustors and transistors. The equilib 
thermochemistry of solid and liquid allots of ee gor 
manium and silicon was discussed by O. D. Thurman 
and J. D. Struthers (Bell Telephone T 
The solubilities of antimony and 


io technique this 
segregation was observed and its dependence on rate- 
growth and orystal orientation determined. Since 


this dependence is generally much greater for donor’ 


ies than it is for acceptors, jt makes possible 
the growth of crystals containing large numbers of p-n 
junctions. H. M. James and A. 8. Ginsberg (Purdue 
University) read a theoretical on the effects 
of impurity atoms on the band structure of alloys 
and semi-condustors on the basis of a one-dimensional 


alloy or orystal. The sharply defined im band 
for a crystal with the regularly impuritiss 
becana replicat by a broadansd rao of high 


energy -level density when the impurities are 
E. Burstein, E. E. Bell and J. W. Davion 
(Naval Researoah Laboratory) and M. Lax (Syracuse 


a 


University) discussed some optical investigations of ` 


impurity-levels in silicon at the temperature of liquid 
helim. Optical absorption by neutral impurities 
may involve two things: photo-ionizatian of bound- 

charge carriers, which is accompanied -by photo- 
condustivity ; and optical excitation of bound-charge 


~ 


a 
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carriers from the ground-state to higher energy-states 
which a ag relatively narrow bands at wave- 
lengths the photo-ionization limit. Such 
transifions are observed -in boron-doped specimens 
at 28-7, 81-2 and 86-0 microns, which are attributed 
to ls-tp, le-8p and le-2p transitions respectively. 
J. A. Burton, G. W. Hull, F. J. Morin and J. O. 
Severiens (Bell Telephone Laboratories) described the 
effecta of nickel and copper impurities on imcreasmg 
the rate of recombination of holes and electrons in 


of recombination at trapas near 
middle of the forbidden band. The capture aroe- 
section of these traps for holes and electrons were 
estimated. The final paper, by Dr. 8. R. Morrison 
(University of Illinois), measurements on 
the changes of surface conductivity of germanium with 
ambient atmosphere, in which the changes of conduct- 
ivity were correlated with changes in the space charge 
layer at the free surface of the sami-condnotar. 
ieee et Nat a ice area 
will be published t ovember issue of the 
Journal of Physical Ohemssiry. W. GaatripGca 


INSTITUTE FOR THE 
ENCOURAGEMENT OF SCIENTIFIC 
RESEARCH AND AGRICULTURE, 
BRUSSELS. 

REPORT FOR [952 


HE annual report for 19523 of the Institute for 
the Enoouragement of Scientific Research and 

- Agriculture, Brussels*, records forty-one grants made 
during the year, totalling 99,804,670 Belgian francs. 
Of this sum, 16, 16,870,000 francs went to the Committee 
for Mapping the Soil and Vegetation of Belgium for 
systematic studies of the pedologioal character of the 
soils and completing the pedological map. A grant 
of 8-19 million francs went to the Committee for the 
Study of the Disease and Nutrition of Cattle, partly 
for research on trichosomiasis and brucellosis and 
for investigations on nutrition. The National 

tre for Grass and Fodder Research received 7-35 
million francs for research on the rational and 
intensive exploitation of grass in Belgium, and the 
National Centre for Metallurgical Research 748 
million france in of ita programme of research 
on the determination of gas and the influence of the 
presence of gas in metals, the determination of 
occlusions in steel, spectral analysis and metallurgical 
physics. These investigations have included com- 
fee ee a A 
ferrous alloys, cast iron and special steels, the 
deoxidizing action of silicon, slminimn, silico- 


kinematographio studies of fracture by.bending. The 
National Committee for the Study of Fruit Onlture 
received & grant of 5,682,250 francs in support of 
cl is tears rai adie A SN acacia e 
opment of orchards, for researches relating to 
soils and manures, plant investigations, N 
systemstio studies on plums and apples, cytologi 
research, and researches on fruit pathology. A grant 
of 4°45 million francs went to the Cammittee for the 
* Institut pour dans 
feng aaa 176, 


Ye ee ae 
(Broseects, 
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Scientifle and Technical Study of Milk and its ` 
Producta for work in this field, cluding the preserva- 


serage in Stroy th in butter on 


aa yoghourt 8-81 million francs to the Technical 
Scientifla Centre of the Belgian Glass Industry 
were for the continuation of investigations on the 
annealing of glass, on the physical and chemical 
properties of different glasses and on the manufacture 
of mirrors. 

The Centre for Studies and Research into Hydro- 
panics received 2,525,000 franos for its investigations 
on the behaviour of certain agricultural and horti- 
cultural planta on cultivation in mineral substrata and 
on the mineral nutrition of vegetables; 2,312,500 
francs went to the Belgian Oentre for the Study and 
Documentation of Water for research an water treat- 
ment, on rust and corrosion and on effluents; and 
2,276,500 france to the Committee for the Study of 
Metallic Creep at Ordinary Temperatures for further 
work on creep in hardened steel. The Oentre for the 
Study of High Polymers received 2,262,000 france 
for chemical and physioo-chemiocal investigations on 
high polymers, and the Committee for the Study of 
Metallic Creep at High Temperatures 2,088,000 france 
for investigations on the creep of steel above 575° C. ; 
2,040,000 france were granted to the Oommittee for 
the Study of Organic Matter in Belgian Soils for 
investigations on the degradation of certain soils 
through loss of structure, and 1,892,000 france for 
investigations into animal and vegetable physiology 
using the radioactive isotope technique. Research on 
the machinability of steel received a grant of 1,849,000 
france; 1,781,800 francs went to the Centre for 
Scientiflo and Technical Research of the Metal 
Industry for casting research ; 1-7 million france for 
pathological and genetical reasearch on the potato ; 
1,460,000 franca for corrosion research, i 
cathodic protection and the study of descaling treat- 
ments ; 1-24 million francs to the Tobacco Com- 


cultivation of tobacco ; 
research on the cultivation, conservation and util- 
ization of medicinal and aromatic planta; and 1-12 
million franos to the Oommittee for Research into 
Cereal Diseases. 

Among smaller grants may be noted those for 
cotton research (922,500 franca), for investigations 
on the culture of mushrooms (770,000 france), for 
research on the sensitization and granulation of 
photographic emulsions (700,000 francs), for scientific 
and technical research at high preesures (595,000 
france), for welding research (531,000 francs), for 
investigations on the specific heat of organic com- 
pounds (360,000 france), for microbiological investi- 
gations on vinegar manufacture (111,250 france) 
and 270,000 france for investigations on the cultivation 
of maixe in Belgium. The Belgian Centre for Naval 
Research received 450,000 franca in support of 
research on thermal and acoustic msulation, while 
722,000 france were granted to the Research Centre 
of the Belgian Oeramic Industry for investigations 
on the plasticity of pastes and viscosity of slips used 


‘im ceramics and 712,500 france to the Technical 
.Oentre of the Textile Industry for investigations on 


the oiling of jute fibres. A list of publications relating 
Hee ie researches appearing during the year is 
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DEPARTMENTS OF TEXTILE 

INDUSTRIES AND COLOUR 

CHEMISTRY AND DYEING, 
UNIVERSITY OF LEEDS 


REPORTS FOR 1950-52 


ae Advisory Committee on the Departments of 
Textile Industries and Oolour and 
Dyeing of the University of Leeds has made two 
reports, for the seei 1950-51 and 1951-62, 
respectively, to the Worshipful Company of Cloth- 
workers of the City of London*. That for the seasion 
1950-51 refers to continued excessive pressure on 
accommodation. In the Department of Textile 
Industries, where students will in future be able to 
read for honours degrees in textile physics, textile 
chemistry or textile engineering, the equipment of 
all sections is now m exoellent condition, permitting 
both teaching and research on the most modern 
machinery. In the textile physics section the electron 
microscope has been used for examining keratin and 
also the disintegration of oellulose .fibres in strong 
mineral acids. A further laboratory has been equipped 
for teaching and routme work on the examination of 
fibres by the microscope and other optical methods, 
and in the weaving section progreas is reported in 
studies of cloth-setting and the influence of structural 
differences, in reapect of yarn, weave interlacing and 
sett, on the p ies of woven rabrics. In the 
finishing section, besides work on the action of metal 
amines on proteins, the properties of viscose rayon 
contaming vinyl polymers have been examined with 
the object of developing methods for producing 
dimensionally stable rayon fabrics. Work in the 
textile j section has dealt with the behaviour 
of the aloohols and esters of wool wax at the asir-water 
interface, variation in sulphur content and plasticity 
among wool fibres, the swelling of kerstin, the dis- 
solution of wool and the action of neutral salte on 
animal fibres. In the Department of Colour Chemistry 
and Dyeing, progreas is reported m the study of the 
self-union of organic compounds such as mego- 
benzanthrones and pyrazoleanthronss, a satisfactory 
cxplanation of the mechaniam of formation of 
flavanthrone in the alkali fusion of 2-aminoanthro- 
inone has been obtained, and ar investigation of 
substitution of cinnoline, phthalazine, quinoxaline 
and quinazocline by anions was commenced. Lista of 
publications are included. 
The report for the seasion 1951-52 reports a record. 
number of studentas in the Department of Textile 
Industries and æ further increase in students in the 


Department of Colour and Dyeing, where 
two new soho for in colour chemistry 
have been end as well as two new studentahips. 
-~ In the textile ics section an ultrasonic technique 


was being applied to both keratin and cellulose, and 
& new type of rotating vacuum seal being developed 
for use ın interpreting the molecular structure of 
keratin. In the textile chemistry section conclusive 
proof has been obtamed that the variation m plas- 
ticity among the fibres in a single staple is associated 
with the age of the follicles fram which they are 


+ Unire peponi to the Wormhipful Oom of 
Guero tho London of the advisory 
Re res tpt T 
Neary of Leeds, 1061-52) 
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derived, and the formation of croas-linked polymers 
inside wool fibres by co-polymerization of compounds 
such as divinyl ether and methacrylic acid has been 
atudied, while methods were being devised for 
weighting the differant types of mde-chains with 
heavy metal atoms so that their distribution could 
be determined by X-ray axamination of the treated 
fibre. Two quantitative methods of estimating the 
amount of medulla in harry wools have been dis- 
covered, and m textile engmeermg the performance 
of the prototype electronic mule has been so satis- 
factory that the first large-scale model was being 
built for trial in a Yorkshire mill. The action of 
metal amines on wool and other proteins and the 
inftuence of various treatments on the dyeing pro- 
perties of wool was being examined in the textile 
technology section in co-operation with the Dee One 
ment of Colour since and 

problems being investiga hearers the bleaching 
of pigmented fibres, the setting of nylon, and the 
asseasrnent of damage in textile materials. 

In the Department of Colour Ohemistry and 
Dyeing work on the constitution of the anthra- 
quinone—carbazole and the mechanism of their 
formation pointa to possibility of a general theory . 
of reactions involving condensation of o i0 oom- 
pounds by hydrogenstion. A study of the con- 
densstion of amines with aromatic nitro-com ds 
wag commenced, and an investigation of the reduction 
of anthraquinone derivatives with alkaline sodium 
dithionite, which indicates an unexpectedly frequent 
formation of anthrones, has a direct bearing on the 
hapa of vat dyes. Work on the preparation 

orientation of the tert.-butyl derivatives of 
acenaphthene was completed, and that continued on 
the resolution of dil-mandelic acid and ite derivatives 
into optically active forms on wool and on the 
chemical and physical factors concerned in the 
application of dispersed dyes to cellulose acetate 
rayon. 


A NATURALIST IN SOUTHERN 
ETHIOPIA 


R. HUGH SCOTT, who has just returned from 
yet another journey to Abyssinia, has placed in 
his debt everyone whose scientific interests include 
this remarkable part of the world. On his expedition 
of 1948-49, which is dealt with in & recent peper”, 
as on his first, Dr. Scott’s main purpose was to oolleat 
insects at high altitudes; but incidentally he acquired 
a great deal of information about the country and 
its inhabitants. Much of the area he passed thro 
was littl known and it was exoeedingly il- 
documented, especially in English; therefore the 
account that he gives of the topography, vegetation 
and climate idea, in addition to an account of a 
netoralist’s journey, as fascinating in iteelf as his 
account of the Yemen (“In the High Yemen.” 2nd 
edit., 1949), an invaluable d to any bio- 
logioal work concerned with the area traversed. The 
text is supported by & good raa and & 
special feature of the paper is the twenty-six plates, 
illustrating a variety of subjecta of interest to the 
botanist, ethnologist and geographer. 
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Dr. Scott reached Addis Ababa on August 20, 
1948; but the unusually heavy rains had done so 
much damage to the roads he wished to traverse 
that he was not able to start until October 15. He 
returned to the capital on January 28, 1949, after a 
remarkable journey, with no Europeen companion, 
whioh took hm to within about seventy miles of the 
Kenya border. His mam objective was the high 
ground west of the Rift Valley, Mt. Damota (10,400 
ft.) and the almost legendary Gughé Highlands, 
rising to 18,780 ft. He oontmued south 
ee ee a e the 
eastern side of the Rift. It is pleasant to that 
on his 1948-49 journey Dr. Soott found public 
security much better than it had bean when he was 
travelling in the country during 1926-27. 

The acoount of the journey is prefaced by a section 
on “Bi 
Beott brieffy considers the “sones of vegetation in 
southern Ethiopia’ (with special reference to those 
on the mountains he personally explored) in relation 
to published mformation sbont the biology of 
mountain country elsewhere in Africa, In this con- 
nexion he discusses oertain groups of Céleoptera in 
which he is a specialist; and also the effects of 
isolation on the evolution of congenerio species, 

with the evolution of certain maects 
along with the high-mountain planta with whioh they 
are so closely associated. 

Although his main task in Ethiopia was the ool- 
lection of observations on and speomens of insects, 
Dr. Hugh Scott made a most useful botanical ool- 
lection. Hitherto, nothmg much was known of the 
vegetation of Mt. Damota.and the Gughé Highlands, 
and no collections of planta from these mountains 
had ever been made. Dr. Scott is to be congratulated. 
on bringing home many plant ee 
excellent state of preservation that one might have 
imagined that they had been taken and prepared 
under ideal conditzons. ‘This, however, is far from 
the truth, for much of the time that he waa at high 
altitudes, Dr. Soott was workmg under austere 
and unpleasant conditions. The Gughé Highlands in 
particular are notoriously wet. That Dr. Bootb 
endured “rew, damp weather, with thunder on 
two tughts’’ when camping at about 10,600 ft. on 
Mt. Tola, is certainly not reflected in the specimens 
he obtained. 

Botanicelly the chief interest in the collection is 
that it comes from an area situated between the 
Simien Highlands, so well collected by German and 
French collectors in the first half of the past century, 
and the highlands of Kenya, the flora of which is 
now ively well known. When Dr. Scott's 
lant collections are finally worked out, the pre- 
i determinations of which are listed. at the 
end. of his paper, Y E pa DO ON RON E of the 
distribution of plants on mountains of Africa will 
have been fill 


‘Description of the 
Siege to which are ad 
of E deals with the author’s 
patie tra and ical observations, with 
Saal eae a ek io monoliths of Wal&mo 
and Sid&émo. These exist in thousands, many of them 
up to ten feeb in height, yet they are very little 
known. In his mam narrative Dr. Soott fall 
rein to his very wide natural history homan 
interests. They range from the Addis Ababa gardens, 
and the butterflies and birds that frequent them, to 
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the spread of prickly pear, the practices of the local 
and the uses made of the local bamboos. 

He found almost everywhere that extensive inroads 
had been made into the native vegetation, and that 
in places cultivation had been oarried right up to 
10,000 ft. Yat in parts of the south, splendid primary 
foresta still exist. He gives, of oourse, special 
importance in his narrative to the mountain massifs 
that were his principal objective; and anyone who 
has had the good fortune to be a pioneer in any 
branch of biological exploration in an unknown 
looality will live again with him the enthusiaam with 
whioh he toiled up those distant slopes. 

R. E. Morwav 

E. MoNns-REDAEAD 


GRAZING BEHAVIOUR OF 
BULLOCKS 


NVIRONMENTAL factors which can influence 

the behaviour of a herd of bullocks may be 
drvided into, first, the natural conditions of 
climate, including seasonal changes and weather ; 
and secondly, the system of management of the 
bullooks. 

Methods of management, the ways in which grass, 
in different quantities and of varymg quality and 
palatability, is offered to the beasta, fall into two 
categories. The grazing may be uninterrupted from 
day to day, as in free-range and rotational systems. 
Other methods exercise some form of daily control 
over the quantity of herbage allowed the bullocks, 
which may be a control of area or of time allowed 
on the grass. In a recent article, J. C. Tayler, of the 
Grassland Research Station, Stratford-on-Avon, has 
described the behaviour of Hereford-croas bullocks 
under two management systems in these categories 
(Brit. J. Animal Behaviour, 1, No. 2; April 1953). 

These studies have shown that the grazing 
behaviour of bullocks in a herd may be regarded as 
followivia a repeated daily pattern olay celassd do 
environmental factors. Of these factors, the j 
hours of daylight throughout the year 
goasonal changes in the basic pattern. Weathar-and 
other disturbances may affect the grazing 
many minor ways; but, next to seasonal e , those 
resulting from the system of management seem to 
be the most important. 

Under the two systems of management, ‘rotational’ 
and ‘strip’ grazing, changes m behaviour resulting 
from the system may be due to the herbage, through 
its physical, internal effect as, for example, in winter 
grazing on limited areas. They may also be due to 
a daily disturbance as was shown in the ‘strip folding’ 
system. Under this system of management the 
animals ahow definite agns of appreciating that a 


fresh supply of grass will be later in the 
morning and delay their main period up to 
sig konma latest a o A oai ng] undisturbed. 


ons. 

Studies of behaviour during the past three years 
have been used at the Grassland Research Station 
for i ATE the accuracy of results in live-wéight- 

ta where bullocks are weighed 
ETET E SEN A knowledge of their behaviour 
pattern makes it poasible to remove the bullocka 
from pesture for weighing when the ‘fill’ of grass 
in the rumen is approximately the same at each 


weighing. 


conditi 


-890 : 
HÆMOGLOBIN IN FUNGI 


Occurrence of Hæmoglobin in Yeast and the 


supposed Stabllization of the Oxygenated 
Cytochrome Oxidase 


T an early stage of the work oñ the components 
of eytochrome!, A eae e a a aA 
vised for the study of the 
pigments in the presence of Bai a or myo- 
globin. This was found neceesary for the 
understanding of the absorption spectra of celh aad 
tissues where these pigments may co-exist. 

OE Pe oe Se eee en 
exogenous harmogiobin. For this purpose a few drops 
af Aate lake Piod or Lomcoglobin ate aidai t8 
suspension of baker's yeast and the mixture is 
examined in the ueual way with a low-dispersion 
microspectroscope, or hand The 
EN of blood added should give a concentration 

at which the distinct bands of oxyhæmoglobin are 
replaced, on deoxygenstion, by the diffuse and faint 
band of hæmoglobin. Sharp absorption bands are 
3 only in the reduced state, and 


cytochrome 

replaced by the two bands of oxyhsmoglobin. When 
aeration is interrupted and the oxygen of the sus- 
pension is used up in the respiration of the yeast, the 
sharp absorption bands of reduced 

reappear while the two distinct bands of oxyhsamo- 
globin are replaced by the faint band of hæmoglobin 
which does not mask the abeorpticn bands of 


On the addition of cyanide to an aerated’ ha 
suspension containing hæmoglobin, the ban f 
, reduced cytochrome can be seen side-by-side with 
those of oxyhmmoglobin. Cyanide, by inhibiting the 
reoxidation of the reduced componenta of cytochrome, 
prevents the utilization of oxygen m yeast respiration 
and thus protects oxyhmmoglobin from deoxygena- 
tion. Under these conditions the a-band of oxy- 
hæmoglobin, which lies at about 577 myu between 
bands a and b of , appears as & narrow 
but distinct band, whereas the B-band, which lies at 
about 542 mu, is soen aa a diffuse absorption between 
cytochrome bands o and d. 

For the same reason the addition of cyanide 
enables the abeorption bands of oxymyoglobm to be 
geen together with the bands of reduced cytochrome 
in a slice of perfused pigeon-breast muscle, which 
normally, owing to its high respiratory activity and 
the difficulty in arranging efficient aeration, has ita 
myogiobin in the deoxygenated state and therefore 
not easily recognizable. The difficulty in thé aeration 
of such & compact tiasue can be temporarily over- 
come by the addition of a little hydrogen peroxide 
which, being decomposed by catalase in the muscle 
tissue, liberates within the slice a sufficient quantity 
of molecular oxygen for the oxidation of cytochrome 
and oxygenation of myoglobin!, 

_It was the failure on the pert of MackIunn to recog- 


discussion was ultimately responsible for the complete 
disappearance of myo- or histohsamatin from scientific 
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literature and for the delsy of more than f years 
in the recognition of the fundamental AP of 
hematin compounds in the catalysis of intracellular 


i deans 
ic study of yeast in presence of 
added a hæmoglobin summarized above 
will be referred to later in the interpretation of 
absorption bends which, in addition to those of 
cytochrome, may occur in cells of certain micro- 


organisms. 

The absorption band at 583 mu and Warbwry’s theory 
of stabilization of an onygenated ‘ Jorman? or 
cytochrome oxidase. To Warburg snd Haas’ we owe 
an interesting observation that a thick suspension of 
a Ral, ee eee eee 
bolites with yee reveals the- 
eae ee 
yellow region of tho spectrum at about 688 mu- As 
BOON as current of oxygen is interrupted, this 
Pee ee one peed Dy: tines iar thp 

nents of cytochrome. However, if 
ena ded to the yeast suspension saturated 
with oxygen, the band at 583 my persists and can be ` 
seen at its full strength side by side with the bands 
of reduced cytochrome. aioe e EE 
oe ee A 
and, according to Warburg and Haas’, is teplased by by 
a diffuse band lying between 600 and-G00 ray, where 
it can be detected ph 

As to the nature of the’ compound responsible for 
the bang at 583 mu, Warburg® put forward the view 
ee ee complex of the 
‘respiratory ferment’. This view, according to him, 
ds Paa by ther Hindi, (Get he tae ie 
within the region of the where the a-band 


ry ferment’ is prevented by 
cyanide, a ee 
monoxide the band at 583 mu appears to be shifted 
towards the red end of the spectrum into the region 
(590-600 my) occupied by the a-band of the photo- 
chemical jon obtained by Kubowits 
and Haast for the oar monoxide compound. of the 
Tespiratory ferment’ of Torula uiis and Acetobaeter 
pasiouriamum. This study led Warburg* to the oon- 
ee oer a 

oxygen respiration’ is the formation of the addition 

between. oxygen and the ferrous atom of the 
product botwoen ox and that the oxygenated ferrous 
‘Tespiratory ferment’ varies in the degree of its 
stability in different cells. In yeast cells he concludes 
that it is comparatively stable and therefore sus- 
ceptable to direct spectroscopic observation (band at 
583 mp), whereas in Acetobacter the oxygenated 
ferrous. complex is not visible because the iron 
ube this complex rapidly oxidizes to the trivalent 


Tho observations summarized above and. Warburg’s 
far-reaching conclusions attracted the attention of 
several workers who have di them in their 
papers, reviews and books. Thus Shibata and T 
and e coo-workers**, in agreement with Warburg's 

-that tbe first reaction of the ferrous 
A A pia ferment’ consists in the formation of an 
addition complex with molecular oxygen. However, 
whereas according to Warburg the divalent iron 
within this complex undergoes & more or 
less rapid oxidation to the trivalent state, according 
to the Japanese workers the iron, as in oxyhsmo- 
globin, always remains divalent, and the oxygen 


r 
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taken up by the ferment is transferred to ferrocyto- 
which becomes oxidized to ferri- 
of the non-identity 
oxidase 
led them to postulate that the inhibitions of respira- 
tion by carbon monaxide and by cyanide are due to 
the combination of carbon monoxide with the divalent 
iron of the respiratory ferment and of ide with 
the trivalent iron of cytochrome oxidase. This theory, 
which ascribes to the ‘respiratory ferment’ the 
ee ee to that of 
oglobin, haa been previously examined and found 
table’. 
and Haas’s* observations and Warburg's 


by 
heimer and Stern!® and by Stern™, who fi 
these observations direct evidence for the PAT en 
of an oxygenated intermediate complex in all cases 
of oxidation by molecular oxygen of a ferrous to & 
ferric compound. In this sense an oxygenated ferrous 
oxidase was also considered by Lemberg 

and Legge'* when they discussed the mechaniam of 
the oatalytio activity of this enzyme. However, the 
real interest of this problem lies not m any very 
short-lived and thus undetectable oxygenated mter- 
mediate, the existence of which may be postulated 
on purely theoretical ground in all oxidation reactions 
involving molecular oxygen, but in Warburg’s theory 
of stabilization of such an intermediate based upon 
direct spectroscopic observations of baker’s yeast. 
Occurrence of the absorption band at 583 my tn 
baker’s yeast. Of the numerous samples of com- 
mercial baker's yeast which I have examined spectro- 
soopically ab different times, only two samples, ane 
obtained in 1936 and the other in 1940, revealed the 
presence of a weak absorption band between 580 and 
585 mu, and with these two samples I was able to 
confirm the main observations of Warburg and 
Haas’. The facts that the band at about 583 my is 
disappears when aeration is interrupted or when the 
yeast ion is treated with carbon monoxide, 
indicate the compound responsible for this band 
is in & ferrous oxygenated state. The band at 583 mu 
can be observed even in a moderately aerated gus- 
pension provided it is kept at about 0° C. or treated 
with ethyl urethane.. In the latter case this band is 
visible together with the band 6 of cytochrome. In 
yeast suspensions treated with cyanide the band at 
588 mp remains visible in the presencd of the bands 
of reduced cytochrome but disappears on treating 
this suspension with carbon monoxide. Finally, m 
an aerated suspension treated with carbon monoxide 
the disappearance of the band at 583 mu, as will be 
shown, is not directly connected with the appearance 
of a faint band between 590 and 600 mu. 

ee eee 

oxygenated ‘respiratory ferment’ or cytochrome 
Ce idase. Study of the data so far available concerning 
the band at 583 mu does not support the theory put 
forward by Warb that this band belongs to an 
oxygenated im: iate complex of the ‘respiratory 
ferment’ or cytochrome oxidase. On the contrary, 
there is strong ‘evidence in favour of the view that 
the com responsible for this band is distinct 
from cytochrome oxidase. This evidence can be 
summarized as follows. 

(1) The band at 583 mp does not belong to a 
compound which has an important function in 
cellular respiration, siùce this band has been detected 
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in very few strains of yeast and so far has not been 
observed in the highly respiring cells of Torula utilis, 
Bacillus subtilis, Asgotobacter ohroococoum, several 
species of Acetobacter, or in highly active wing muscle 
of insects, or in mammalian heart muscle preparations 
which are exceptionally rich m cytochrome oxidase, 

(2) The diffuse absorption band which appears 
between 590 and 600 mu when the suspension of 
yeast is treated with carbon monoxide is due to its 
combination with cytochrome oxidase (cytochrome 
a, *). It can easily be observed in calls and tissues 
which are completely devoid of the band at 583 mu. 

(3) If the band at 583 mp were to belong, as was 
suggested by Warburg, to a ferrous oxygenated cyto- 
chrome oxidare complex within which the iron 
undergoes oxidation from & divalent to a trivalent 
state, cyanide, which forms a very stable compound 
with the latter, should accelerate and not slow 
down the deoxygenation of this complex and therefore 
the ce of this band. 

(4) The stabilization of an oxygenated cytochrome 
otidase even for a very short period, just sufficient 
for the spectroscopic detection of this complex, would 
greatly inhibit the catalytic activity of this enzyme. 

(5) The reversible inhibition carbon monoxide 
of the catalytic activity of oxidase does 
not necessarily imply the existence of a stabilized 
oxygenated state of the enzyme, considering that 
carbon monoxide inhibits, in & similar manner, the 
catalytio activities of hem and 
oom: 14 in different oxidation reactions. 
oat c activity of phenol oxidases which are 
copper—protem compounds also shows a strong and 
perfectly reversible, although light-insensitive, 
inhibition by carbon monoxide! 

Nature of the compound responsibis for the absorption 
band at 583 mu. The facts that this band appears 
when the yeast suspension is aerated, disappears when 
aeration is interrupted or when the suspension is 
treated with carbon monoxide, and persista together 
with the bands of reduced cytochromé in the yeast 
suspension treated with cyanide, suggest that the 
band at 583 mu belongs to a ferrous oxygenated 
hwmoprotem such as oxyhsmoglobin. We shall refer 
to this compound as endogenous hæmoglobin, using 
here the term hæmoglobin in its widest sense, namely, 
as & hemoprotem compound which in the ferrous 
state combines revermbly with molecular oxygen. In 
fact, the observations on yeast cella containing 
endogenous hæmoglobin are indistmguishable from 
those carried out on yeast suspensions containing 
added extracellular or exogenous hæmoglobin which 
were described in the first part of this article. How- 
ever, it may be mentioned here that the a-band of 
the endogenous oxybemoglobm, like that of oxy- 
myoglobm, lies nearer the red end of the spectrum 
than the «-band of blood oxyhsmogiobin. 8:nce the 
“endogenous hemoglobin occurs in a very low oon- 
centration, only the a-band of its oxygenated 
derivative can be clearly sean, whereas the more 
diffuse absorption spectra of deoxygenated and carbon 
monoxide derivatives are not visible. Were the 
absorption spectrum of the carbon monoxide deriva- 
tive visible, its a-band would be found in the region 
of about 575 my and not, a8 was suggested by War- 
burg and Haas’, between 590 and 600 mu. 

That hemoglobm, in a very low concentration, 
may occur in certain strains of baker’s yeast and not 
in others is not surprising considering that samples 
of baker’s yeast cultivated under different conditions 
may display very marked differences in their aerobic 
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and anaerobio metaboliams, their cytochrome 


globin in a yeast suspensi 
instance the a eaibility of i of ita ee anly an accidental 
extracellular impurity. This possibility was, however, 
ruled out by the facts that the band at 583 mp was 
- of the same relative intensity to cytochrome bands 
throughout 4 fairly large specimen of preased baker’s 
yeast, that the yeast cells were thoroughly washed in 
a large amount of water before examination, and 
that the position of this band is 60-70 A. nearer the 
red end of the than the average position 
of the a-band of blood hsamoglobing. 

Although hæmoglobin is found in all vertebrates, 
ita apparently random distribution among other 
organiams is one of the peculiarities of this pigment. 
Thus, among the invertebrates hæmoglobin occurs 
somewhat hapharardly, being either completely 
absent in all representatives of large phyla, or preaent 
in only & very few species of a phylum, while absent 
in all other often very closely related forms. Even 
in the same organism the hemoglobin content may 
show very great variation with the age of the 
organiam or with ita external conditions. The marked 
fluctuation in the hæmoglobin content of Daphnia 
bas recently been investigated by Fox, Hardoastle 
and Dresel™, who have shown that synthesis of 
hemoglobin is favoured by oxygen deficiency. More- 
over, & lake plankton species of Daphnia, which 
under natural conditions has colonrleas blood, was 
found to synthesize hemoglobin when kept in an 
oxygen-deficient medrum"™, 

The occurrerice of hæmoglobin in yeast cella ia an 
interesting addition to the range of PUE RAAS of 
this pigment, which haa already been recently 
widened by the unexpected discoveries of the pig- 
ment in Paramecium, in Tetrahymena (Glaucoma) 
pyriformes™, and in nodules of leguminous plante'*-*. 
. intereqt is the occurrence of hemoglobin 


iiaa the more general problem of the biological 
significance of non-circulsting hæmoglobin in cells 
and tissues of different organisms. Although this 
problem lies outaide the scope of the present article, 
a few aspects of it will be briefly examined here. ~ 
There is now strong evidence in favour of the view 
that, at least in certain cases such as the myoglobin 
of red muscle™"* and the hæmoglobin of Gastrophilus 
larva’*, the pigment may provide 4 rary store 
of oxygen which enables the cell to bri over the 
intermittent increases in demand or decreases in, 
supply of oxygen. However, the mode of life of 
‘micro-organisms, their amall size, their high respir- 
atory activity and the low concentration of hmmo- 
globin they contain preclude the possibility that 
their hæmoglobin may also act as & temporary store 


high catalytio activity of oyto- 
chrome oxidase is incompatible with the existence of 
a stabilized and spectroecopically visible oxygenated 
state of this enzyme does not by itself rule out the 
possibility that compounds capable of undergoing 
both tion and oxidation may occur m 
Nature. Such compounds would naturally be very 


NATURE 


August 29, 1953 vor 172 


ineficient as either oxygen carriers or as oxidizing 
catalysta. In fapt, no oxidizing catalyst can be 
obtamed from hæmoglobin without abolishing ita 
Porny oxygenation. When hæmoglobin is 
to peld a heæmochromogen it loses its 
characteristic property of an oxygen oarrier and 
becomes an active oxidizing catalyst. However, 
under certain exceptional conditions, hæmoglobin 
may acquire the properties of an oxidizing catalyst 
with out previous denaturation of the globin or 
separation of the latter from the catalytically active 
free hasm. Thus, on treating red blood corpuscles 
with phenylhydroxylamine, Warburg, Kubowitz and 
Christian?! obtained methsamoglobin corpuscles, the 
oxygen uptake of which, in presence of Lee was 
increased twenty-fold when compared with that of 
untreated corpuscles. Although the catalytic activity 
of methsmoglobin involves ita reversible reduction 
to hemoglobin, the latter, im the presence of o 
undergoes reoxidation to methremoglobm teed. af 
oxygenation to oxyhmmoglobin. According to War- 
burg and his co-workers, such unusual behaviour of 
methsxnoglobin, although chemically unexplained, is 
of great onportance for the theory of respiration. 
However, the study of the reactions of phenyl- 
hydroxylamine with heamoglobin and ita derivatives 
offered, as we have shown", a good chemical explana- 
tion of the phenomena observed by Warburg e al. 
Phenylhydroxylamme was found to reduce hematin 
and methemoglobin to hem and hæmoglobin, 
respectively, itaélf undergoing oxidation to nitroso- 
benzene. The nitrosobenzene then combines with 
hem and hemoglobin, forming well-defined corre- 
igre nitrosobenzene compounds***, which in 
of oxygen undergo oxidation to free 
hsamatin. hee aad methemoglobin, and in the presence 
of carbon monoxide give the oarbon monoxide 
ds of hem and hæmoglobin. With oxy- 
hæmoglobin phenylhydroxylamine first forms acid 
methemoglobin; the reaction then further 
as described above. The hæmoglobin, which appears 
within lea on the reduction of methsamogiobin 
by systems, on combining with 
nitrosobenzene present in the corpuscles becomes 
protected from oxygenation to oxyhmmoglobm but 
not from reoxidation to methemoglobin or com 
bination with carbon monoxide". 
Discussion of the biological signifloance of non- 
circulating hæmoglobin brings us back ance more to 


of reversible oxygenation 
similar to that of hæmoglobin. However, it is difficult 
to visualise the necessity for a hæmoglobin-like 


assuroptions, for which no evidence is aa yet avail- 
able, namely: (1) that the oxygen molecule on 
‘dimociation from an o complex has & 
somewhat higher oxidizing tial than ordinary 
molecular oxygen; and (2) cytochrome o 
although autoxidizable, reacts more readily with 

oxygen on ite liberation from such a complex than 
with oxygen dissolved in the surroundimg medi. 
Were these assumptions proved correct, we should 
have an explanation of the poesible function of intra- 


cellular non-circulating hemoglobin, especially im 
cells where it cannot act as a temporary store of 


oxygen. 
Finally, the fact that hæmoglobin may appear in 
very email and often variable conoentretions in 
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alge Taig ag rue tacts ia ae eo Sar 
‘an active part in the respiration of these 


Considering that most of the cells of aerobio organisms 
are capable of synthesizing hematin conrpounds!, it 
ig the availability of a suitable protein that probably 
cee the distribution of hæmoglobin in Nature. 
ince hssmoglobins of different origin may show very 
great variations in the chemical structure of their 
me it 18 poasible that within & rapidly growing 
cell synthesizing ® great variety of eres & suitable 
protein may appear which, on combining with hmm, 
also actively synthesized by the cell, would impart 
to ita iron the remarkable property of combining 

reversibly with molecular oxygen. 

D. Kerio 
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Hemoglobin -in”Moulds : Neurospora crassa 
and Penicillium notatum 


SpmwCrTROSOOPIO examination of myoelia of Newro- 
spora orassa shows that the disappearance of the 


ee E R 


presence of oxygen. is accompanied by OTEN 
pa E E E 
Although these bands can be detected in the wild 
of Newrospora as well as in different strains of 
mould described by Mitchell, Mitchell and 
Tiaia they are more prominent in their mutant 
strain. C117. ‘The tion of the compound 


grown in a well-aerated fluid synthetic medium!. 
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Mycelium. collected from a culture about five days 
old is washed several times in water, being each time 
strained and out through muslin. The 
material thus obtained is in the form of & compact 
felt of mycelium which, since it is not easily aerated, 
shows the abeorption bands of reduced cytochrome. 
However, the felt can be saturated with oxygen by 
& method previously used for the oxygenation of 
thick slices of muscle’ (see also previous communica- 
tion). A thick felt of mycelium is placed over the 
condenser of the microscope fitted with a micro- 
spectroscope ocular and oompressed until it is 
translucent enough to show strong bands of reduced 

. The mycelium is then treated with 
hydrogen peroxide which, on bemg decomposed 
catalase, liberates oxygen in the form of minutie 
bubbles which are kept imprisoned within the felt. 
The excess of froth is easily removed, by slightly 

the felt with a spatula. Under these 
oon E EE outa talc eg phate dace er 
of reduced cytochrome rapidly disappear and are 
replaced by two new bands: a- 583 mu and B- 545 mp. 
As the oxygen is used up, these two bends gradually 


. fade while the bands of reduced. 


cytochrome reappear. 
Partial oxygenation of the mycelium, without the 
use of h peroxide, 1s obtained when a thick 
felt of mycelram is quickly compressed and released, 
Cytochrome bands may then be seen to decrease in 
intensity, and sometimes even to disappear, while 
the bands at 588 and 545 mp reappear. However, 
within a few seconds the 4 on. reverts 
to the origmal state, showing only the bands of 
reduced ; 

All further work on the responsible for 
the bands at 588 and 545 mu wes carried out n 
cell-free preparations which were obtamed by grindi 
the mycelium in a cold mortar with 0-5 parts o 
sand and 0-3-1 part of water and centrifuging off 
the solid residue which carries with it most of the 
oytochrams. ‘The supernatant: fluid was further 
clarified by -speed centrifugation (16,000- 
20,0009) for a period of one to two hours in a refriger- 
ated centrifuge to give an opalescent orange-yellow 
solution, which on aeration shows the same two 
distinct absorption bands at 583 and 545 mu. If this 
solution is left standing at room temperature these 
bands gradually disappear and, within twenty to 
sixty minutes, are replaced by very feeble bands of 
the reduced components of cytochrome which are 
probably saeociated with imsoluble material still 
present in the solution and responsible for ita opal- 


laced 
583 and 545 my, which ahs disappear ting 
the solution with sodium dithionite (Na,8,0,) or on 
bubbling pure nitrogen through it. In both cases 
they are replaced by weak bands of reduced 


On passing through the solution & current of a gas 
mixture composed of carbon monoxide and oxygen 
(CO/O, = 4) the bands at 583 and 545 my are 
replaced by two bands at 574 and 539 mu; the 
ir bends reappear, however, when the solution 

is vigorously serdted. Finally, the two bands (588 
alee loc AE a EE ta Aegan er 

i ferricyanide buat without 
being replaced by any detectable bands in the visible 
region of the 


spectrum. 
The facta that the new absorption bands at 588 
and 545 mu appear when the solution is aerated and 


disappear when it is deprived of oxygen or treated 


3904 


with. PE E ferricyanide ‘and are replaced in 
_ presence of carbon monoxide by two diffuse bands at 
-about sgl cg che io macena eens Da yates 
belong to an oxygenated ferrous a gery 
as oxyham obin or oxymyoglobin. pigment 
appears in mycelium on the third day of culti- 
vation, reaches its maximum concentration on the 
fifth day and then gradually disappears. 
-, -The ooneentration of a in intact 
fresh five-days old mycelium is of same order of 
magnitude as that of some ta of oyto- 
chrome. In the opalescent cell-free extract of 
mycelium its concentration can be determined pre- 
ee E EE E E E 
aerated extract with that of a standard solution of 


oxymyoglobin. The estimation is carried out with a 


outfit provided with a double 


microepectroscope 
wedge trough‘. The total hematin oontent of the 


extract can be similarly estimated by transforming. 


all the hsamoproteins it contains into idine 
hemochromogen, the abeorption spectrum of which 
1s matched with a standard solution of pyridine 
hramochromogen prepared from pure hamin. Asum- 
ing that the equivalent weight of hæmoglobin of 
Newrospora is about the same as that of mammalian 
hemoglobin or myoglobin, namely, 17,000, . the 
‘extract of Neurospora waa found to contain about 
10 mgm. per cent of hæmoglobin. The total hematin 
content of this extract estimated aa pyridine hemo- 
chromogen was, however, higher than oould be 
accounted for by the hæmoglobin and the residual 
cytochrome. In fact, the hem of bssmoglobin repre- 
sented only about 60 per oent of the total hem 
e he arias The main part of the non- 


hsamoglobin hem to be in the form of free 
hsam which is d as will be shown presently, from 
ene ce eee ki components of 
oytochrome. 


Of other mgulds we have so far only made a 
systematic study of Pentoilhum notatum, which was 
cultivated and harvested in the same wa gs feng 


spora to give & felt-like mass o 
When ane 


examined sr aroepoce ceeps il ig eco 
strong absorption bands typical of oyto- ` 


chrome. On rapid compresion and release of the 
felt or on treating it with hydrogen peroxide, the 
absorption bands of reduced disappear 
and arp the bands at 588 and 545 mu, 
although the second band is not always visible. The 
mis ary band at 588 mu can also be seen in 
resuspended in water and vigorously 
PEASPE The fact that this band appears on oxy- 
genation, disappears on deoxygenation or on treating 
the suspension with quinone, and is shifted to 574 mu 
in presence of carbon monoxide, shows that it belongs 
to an ferrous in or oxyhsemo- 
_globin. Unfortunstely, the atternpts to obtain a 
hemoglobin-containing clarified extract of Peni- 
oillium were unsuccessful, since most of the hsmo- 
globin in the crude extract was either ensymically 
, or attached to the insoluble fraction. 
One of the important conditions for the study of 


hæmoglobin and the cytochromes of moulds is that ` 


it must be carried out upon material freshly obtained 
and that only submerged and properly serated. 
mycelium should be collected and not the mycelium 
which, owing to vigorous aeration, may have been 
projected out of the medium and be found attached 
to the walls of the veasels above the level of the fluid, 
In fact, mycelium which remains outside the aerated ` 
nutrient medium evan at low tamperatures (+ 2° O.) 
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undergoes autolysis by very marked 
in ita absorption The absorption 

bends both of hemogiobm and the cytochromes 
(exoept seg ati o of Penicillium) pana 
diminish in , while two somewhat diffuse 
but acs oes oh oto Se? a Sl 
Although these ion bands lie very near 
those of oxyhsamogiobin, ic study of 
moulds or their extracts under different conditions 
has revealed that the bands belong to free protoham 
(ferroprotoporphyrin). The evidence in support of 
this view can as follows: (1) they 
show great similarity to the absorption bands of 
hem which are obtained on reducing an alkaline 
solution of hæmin with sodium dithionite (Na,8,0,) ; 
(2) on aeration these bands disappear and v slowly 
reappear when aeration is stopped; (8) are 
intensified on treating the mould or ite extrect wi 
ea reducing agent (NayS.0,); (4) in the presence of 
carbon monoxide they are replaced by much stronger 
bands lying at about 567 and 587 my; (5) on addition 
of imidazole these bands are replaced by the very 
strong bands of imidazole hsmochromogen. This 
reaction is of special interest since hæmoglobin, 
oxyhsamoglobin and the components of cytochrome 
do not react with imidazole. 

There is very little doubt that the free hem which 

in moulds originates from hemoglobin and 

some of the components of cytochrome by an enzymic 
degradation of these hæmoproteins which s0oom- 
panies the autolysis of the mycelium. It is somewhat 
surprising that the hem does not appear to combine 
with some of the nitrogenous substances or denatured 
proteins present in the myoeliam to form hsamo-- 
chromogens. It follows that either no suitable sub- 
stances are available to react with the hsm or that 
the conditions are not favourable for such & reaction 
to take place. However, in some specimens of moulds 
the intensification of the absorption bands of hsm 
and their displacement towards the blue end of the 
spectrum (to 576 and 587 my) indicate the possibility 
of a complex formation between a protein and the 
hsm whereby only the porphyrin of the ham is 
Imked to the protein. Stich complexes would resemble 
the ham—albumin compound. 

In old myoelia the free hem itself undergoes a 
further ion. which consiste in the liberation 
of iron and the appearance of free porphyrm, which 


obtained by treating it with a mixture of ether and 
glacial acetic acid. Ali these changes are more 
marked and develop more repidly in the myoeliam 
of Peniolliwm than in that of Neurospora. 

In some seamples of moulds these degradation 
products may even be detected during growth and 
proliferation of the mycelia. Owing to their distinctive 
properties, however, their presence does not interfere 
with the study of the un hmmoproteins such 
fa hemoglobin and the components of cytochrome. 


This work forma part of the general study of 
cellular biology supported by the Nuffield Foundation. 
D. Karrs 
A. Trastkess. 
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Isolation of Penidilaminic Acid 
and D-c-Aminoadipic Add from 
Cephalosporin. N 


CupHsaLospormm N, an antibiotic produced 
species of Cephalosporium, was recently report Ps 
be a new type of penicillin. The physical properties 
of this substance indicated that it contained a basio 
group as well as acidic groupe?. ee propera 
tion of oephalosporin N so far obtained, which 
appears from analysis of a counter-current distribu- 
tion curve to be at least 50 per cent homogeneous, 

“has now been found to yield p-z-ammoadipic acid on 
hydrolysis. While 1-c-aminoadipic acid is known to 
occur in Nature’?, the p-isomer does not appear 
to have been isolated previously from a natural 
gouree. 

The preparation of cephalosporin N was hydrolysed 
in. N hydrochloric acid at 100° for six hours, and the 

by electrophoresis into 

ions. 

The neutral fraction was oxidized with bromine 
water and the acidic material formed was again 
nent Ba electrophoresis. On treatment with 

ion from aqueous acetone 
tee ans sree yielded colourless prisms of peni- 
cillaminio acid (ff-dimethyleysteic acid) (found: 

O, 30:6; H, 6:0; N, 6-9 per cent; C,H,,0,N8 

re : O, 80-7; H, 5-6; N, 7-1 per cent). 

e acidic fraction contained an amino-acid which 
behaved on two-dimensional paper chromatograms 
like a-aminoadipic acid’ This amino-acid was obtained 
in & homogeneous state by chramatography on a 
column of ‘Amberlite X#-50’, eluting with 0-2 M 
ammonium acetate buffer, pH 54. It crystallized 
from water, melting point 205-207°, [a]3? = — 26° 


(om 1] in 6 N HCl) (found: C, 44-2; H, 7-0; 
N, 9-0 ? C,H,,0,.N requires : O, 44.°7 ; H, 6-9 $ 
N, 8-7). 


This substance showed no depreasion in melting 
point on mixing with a sample of authentic 
D-c-aminoadipic acid. Electrometrio titration showed 
the presence of two acidic groupe of pK 2-2 and 4-4 

and a basio group of pK 9-8. ear 
powder photograph was kindly taken by Dr. D 
Hodgkin, who reported that it was identical with a 
photograph of authentic D-c-aminoadipio acid. 
Oxidation with chloramine-7J'* and addition of 
2: 4-dinitropheny! hydrazine to the resulting solution 
yielded an acidic 2: 4-dinitrophen lar beanie melt- 
ıng point 180-131°, which appeared to be derived 
from y-aldehydo-n-butyrio acid (found: O, 44-8; 
H, 4-2; N, 18-4 per cent; ©,;H,,0,N, requires 
O, 44-5; H, 4-7; N, 18-9 per cent). The same 
compound waa formed on oxidation of DL-c-amino- 

Cc &tl 3 
othe preparation of cephalosporin N contains a 
basic group of pK 9-8 and forms a dinitropheny]l 
derivative with flucrodmitrobenzene. This derrvative 
yields & compound on h tysis which bebavee like 
DNP-a-aminoedipic acid on paper chromatograms. 
ne is therefore concluded that the a-amino group of 
nee acid is free in the active 

Binos thop values of the basio group in this matèrial 
and in the amino-acid are very similar, it appears 
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i that a-aminoadipic aoid w linked to the rest 
of the molecule t its 8-carboxy! group. 

The evidence so far available is not incompatible 
with the assumption that osporin N ig an 
a-aminoadipyl derivative of the essential core of ths 
penicillin molecule. A d of this structure 
sania: be ax pested (6 E Giga al jes of 
the antibiotic. The existence of gtutamy] and aspartyl 

es is also possible. Traces of ghutamio acid 

and aspartic acid were liberated from the purest 

ey aoa of cephalosporin N on hydrolyms with 

hydrochloric acid-at 100°, and larger amounts from 
oruder preparations. 

The presence-of a free ammo group obviously 
makes it possible to prepare derivatives of cephalo- 
sporin N by reactions which cannot be applied to 
bensylpenicillin. It-is of interest that DNP- 
derivative, which, unlike the parent substance, can be 
extracted into ether or ethyl acetate, bas a higher 
activity than the latter against Staph. aureus and a 
much lower activity against Salm. +. 

We are indebted to Dr. J. P. Greenstein for a 
sample of synthetic D-a-amimoadipic acid, to Dr. 
Borsook for a sample of L-c-amimoadipic acid, 
and to Drs. Fones, name and Work for samples of 
DIL-x-aminoadipic acid 

G. G. F. NEWTON 
E. P. ABRAHAM 
Sir William Dunn School of Pathology, 
University of Oxford. Aug. l. 
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A Colorimetric Method, based on 
Metallic Complex Formation, for the 
‘ Detection of Aureomycin in Presence of 
Amino-Acids and Proteins 

EXPERIMENTS involving the feeding of aureomycin 
to anrmals are now go common that it would be an 
advantage to have a rapid and reliable chemical 
method for its detection in body fluids and similar 
media. This is the more desirable since micro- 
biological methods of assay are not easy to carry out 
because of the instability of the antibiotic in ordinary 
bacteriological media, even at 25° 1, There is one 
remarkable chemical of aureomycin, appar- 
ently not yet reco in the literature, which might 
be made use of to this end, namely, its ability in 
alkaline solution to form stable, yellow complexes, 
soluble in n-butanol, with certain divalent cations 
only, notably Mg, Ca, Co, Ni, Cu and Br. Zn, Od, 
Mn, Bs, Hg and Pb do not form stable coloured 

* complexes. alone gives, of course, & 
yellow colour with excess of ammonia or caustic soda, 
but this fades quite quickly and irreversibly at 30°, 
a purple ftnorescence dovalading in iie oleae: Shaking 
with butanol then extracts no colour. 

Many divalent cations also form stable complexes 
with axmino-acids?, and hence their colours (if any) 
with aureomycin may not be stable in bacteriological 
media. It ha however, that the affinity of 
eureomycin for Catt and Cott is so great that this 
limitation is scarcely felt with thege cations. Thua, 
to demonstrate the calcium or cobalt oolours in 
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presence of other divalent cations, the following final 
concentrations (ygm./ml.) are suitable: pure aureo- 
mycin ~ hydrochloride, 200-400; ‘Bactogelatine’ 
(calcium-free), 1,000 ; Catt or Cott, 20-40, Am- 
monia or sodium hydroxide is added last of all to a 
final concentration of about 0:25 or 0-04 M respect- 
ively. The mixture 18 kept at 80° for 90 min. and then 
shaken with enough n-butanol to give a distinct top 
layer. A yellow colour in the top layer only denotes 
calcium ; in both layers, cobalt. The ‘Bactogelatine’ 
in conjunction with ammonia will suppress the 
colours otherwise given by , Cutt or Nitt; in 
conjunction with sodium h xide it will also sup- 
preas the colour due to . It has practically no 
(ffect, however, even after several hours standing, on 
the colours given by Ca++ or Cot +, The cobalt colour 
is much browner than the celerum oolour, which is a 
pure yellow. 

For the detection of aureomycin, calcium is the 
metal of choice since its lex is completely 
extracted from aqueous solution by one shaking with 
n-butanol. (The OaCl, complex of the structurally 
related antibiotic terramycin has already been 
described by Regna eż al.§.) It is quite easy to detect 
=e .fool. of aureomycin in a solution containing 

‘Bactogelatine’ (0-1 per cent) and ped aa 
eee Oe ele 
Gd oe ee ee 
0-2 per cent calcium chloride solution, using sodium 
hydroxide as the alkali rather than ammonia, and im- 
cubating at 80° for 15 min. only. An sureomyuin con- 
. trol without calcium chloride and a calcium control 
‘without sureomyoin give absolutely no colour in the 
top layer. Such a solution corresponds to a bacterio- 
logical medium. Alternatively, one may use | per 
cent peptone water which, however, usually contains 
enough calcium already to give the test when 
aureom is added. 

It should be mentioned that the calcium-free 
‘Bactogelatine’ (‘Difco’) specimen here used waa ew 
generis. All other specimens of becteriological 
gelatin by other suppliers seemed to contain celorum. 
- , two commercial specimens of acid hydro- 
] casein also contained enough celcium to give 

test. On the other hand, among scores of oom- 
mercial specimens of amino-acids only two—one out 
of several of methionine and one of cysteine 
chloride—gave the test in absence of added 
chloride, and so it was possible to make up a caleiam- 

free ‘artificial’ casein hydrolysate to simulate a 
bacteriological medium. 

In addition, aureomycin may be used. as & reagent 
for detecting traces of calcium in presence of mag- 


nesium and of cobalt in presence of nickel, and may ' 


thus be of some use in analytical chemistry. 

I am indebted to Dr. A. T. Mennie, medical director, 
Lederle Laboratories Division, Cyanamid Producta, 
ee Bush House, London, W.0.2, for arranging for 


ply of pure aureomycin hydrochloride to be sant 20 
for calf feeding experiments. a 
A. E. Oxrorp 
Rowett Research Institute, a 
Aberdeenshire. s 
June 26. 0 20 
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7 P. P., Solomons, I. A, Mural, 
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Effect of Insulin on the Adrenergic 
Amines of Blood 


Ir is generally assumed that the stimulation of 
adrenalin secretion which is observed after msulin 
calf bal y eee a i ctor 
roduces. 


f 


. The imtre- 


eee ee E 


of the blood ; i i 
he; retan Gf cha level Gt dorenangis arina 1O TE 
precedes the rise of the blood sugar curve. If 
coms doses of insulin are injected the lasms-level 
of adrenergic amines remains appressed until the 
i by admmistration. The 
sain of insulin is also observed, although in mild 
and ‘modified form,.if the development of hypo- 


Se eel eee ee eee 


a wich: wane T A E Gil 
not it a differentiation between adrenalin and 
no m, but @ modmcetion has recently been 
developed’ with which this has become poesible. Ita 
application to the msulin effect has shown that the 
E A A ee 
of adrenalin from plaame. The 
a 
some cases, alightly reduced. A typical result is 
shown in the accompanying figure. The concentration 
of adrenalin and noradrenalin in red blood ocells is 
unchanged or diminished. 
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It must be therefore, that under the 
influence of insnlin the fixation of adrenal in the 
tissues is i and this has been clearly demon- 
strated- by Hokfelt?. The increased secretion of 
adrenalin after msulin administration may thus be a 
reaction to compensate for the lowering of the plasma 
adrenalin-level, rather than an effect of h 
glycemnia. Euler and Luft‘ have recently shown 
Insulin causes an increased urinary excretion of 

m, but not of noradrenalin. This observation 
would be difficult to reconcile with the reduction of 
plasma adrenalm-tlevels, unlees it is aasumed that the 

io amines of urine exist in the con- 

form. The con amines would not be 
estimated by the method used for the analysis of 
blood. 


H. Wesol-MAaLHERBHE 


Runwell Hospital, - 
Wickford, Hasex. 
May 18. : 
1 Weil- H., and A. D., J. Meni. 565 (1062); 
- Biochem. J A, i C1088). ie Congrta Intern, Biolin., i 
Oommen ies Hons, * 
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Extremely High Alkaline Phosphatase 
Activity in the Vaginal Mucus 
of the Cow 


Ix» the course of an investigation on the phosphatase 
content of the vaginal smeer of some non-pregnant 
cows and heifers, extremely high alkaline phosphatase 
activity was observed in the mucus at regular intervals 
corresponding with the ovar- 
ian cycle of the animal, The 
highest vatues were found on 
the day that mucus secretion 
begins, two days before the 
visible signs of heat (bellow- 
ing, 


H 
4,000 


secreted. A second period of 
relatively high activity of the 
mucus is often seen between 
the eighth and the twelfth 
day post asirum. The act- 
ivity is rather variable in 0 
different individuals and the 

daily variations may be great, 


g 
8 
ty 2,000 | 
8 


Alxaiine 
of s cow 
The diagram indicates Ta 


of a normal, healthy or 

13 expreæed in King and 
100 eo of aooi: In our first series of experi- 
ments, the mucus was homogenized and dissolved 
in water; later, we used a 0-06 per oent mag- 
neaium chloride solution in order to obtam maxi- 
mal activation. Sines the amount of mucus which 
was secreted daily could not be estimated, the dia- 
gram-doea not give the total amount of phosphatase 
produced. During cstrum, mucus secretion is 
abundant, but the clear mucus is only slightly active. 
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ALKALIS PHOSPHATAES a4uD ÀREPTRONG UsNTe 
Hiwrress 


Aoriviry ture 
Pia 100 GL) ie a VAGALE MTOA OG 


23/4/02 | 284/03 
Lon 


11040 





Days of abundant searetion are indicated im the 
diagrams by vertical lines. The rapid fall in activity 
jast before œstrum is an effect of dilution and cannot 
be ascribed to instability of the enzyme, since 6 
sample of highly active mucus (14,000 King and 

units per 100 gm.) retained ita full 
activity while stored at room temperature for three 


A characteristic picture of the very high and variable 
Boley tios foundn tho moe Or ee hanere 18 given 
in the accompanying table. 

The alkaline phosphatase diagram probably giver 
& picture of the permeability of the vaginal epithelixm 
and of the amount of enzyme stored in the mucosa. 
The influence of castration, hormones and diet (feed- 
ing of phosphates) is now under investigation. In a 
very low alkaline 


original activity, can be obtained from the mucous 
by precipitation with cold ethanol or acetone. Our 
most active preparations, 40-50 King and Armstrong 
units per mgm. nitrogen, showed a positive 
biuret, & strong Molisch and a negative phosphorus 
reaction. 

21,000 units 


11,000 units (+ ee 


ii Mitte tlh me 


80 100 days 


40 60 
Cow No. 411 


mucus 
by thori 


I am grateful to Dr. J. I. Terpstra, at whose 
instigation this study was undertaken, and to Mr. 
W. A. Eisma and Miss M. E. Goedkoop for veterinary 
and technical assistance. 

G. A. van KLINEENBERG 


” 


Rij * +4 } 7 
Prof. Poelslaan 38, 
Rotterdam. 
March 10. 
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Isolation of a Mixed Disulphide of 
Glutathione and Cysteinylglycine from a 
Partial Hydrolysate of Glutathione 


GLUTATHIONE, y-glutamyloysteinylglycine, can 
easily be split into glutamic acid and cysteinylgtycine 
by mild acid hydrolysis’, and even without acid by 
heating in a water solution*. The ide has 
therefore been used as material for the preparation of 
cysteinyiglycine. In order to this dipeptide 
for a microbiological purpose, the latter of the two 
methods was tried. 

Glutathione, dissolved in distilled water, was 
hydrolysed for five days at 62° C. The cysteinyl- 
gtycine and poesibly unhydrolysed glutathione were 
precipitated as their mercaptides with mercuric 
su Dee: The precipitate was washed with water 
and decomposed with gaseous hydrogen disulphide. 
The mercuric sulphide was removed by centrifugation 

sa estonia neutralized with barium 
: evaporation of the solution to & 
few millilitres, precipitation was made with absolute 
alcohol, 


acid : n-butanol : water (1: 4:.5) and Whatman No. 1 
peper. More than one component was detected, but 
the resolution of the mixture was unsatisfactory, and 
therefore electrophoresis on. was tried according 
5 the method of Kunkel and Taoline, The run was 
made in acetate buffer (pH 4-5, u 0-05) with about 
0-2 mgm. of the substance on Munktell 20 paper and 
using & potential gradient of 5 V./om. for six hours. 
The position of the material was determined by 
ee TT E T As seen 
from the illustration (row No. 2), three 

be detected on heating the paper, two of which (B 
and O) travelled towards the anode, while the third 
(4) was immobile. Spot O was found to be oxidized 
glutathione, since this substance gave an identical 
` spot (row No. 1 in the illustration). Judging from, its 


yellowish colour and poaition, A was cystiny!- 
beg] , and this waa by paper chromato- 
grephy. 


Spot B was eluted from a paper run in the same 
way as above, its position determined with 
ninhydrin on @ narrow strip of the paper. After 
hydro of the component in €N trdrachloria acid 
at 110° O. overnight, a paper chromatogram revealed 
the presence of the same amino-acids as m glutathione. 
Since no SH were present, the component 
et be a dig onan, It was therefore oxidized with 
performio acid‘ and chromatographed on Whatman 
No. 1 paper o with soetio acid : n-butanol : water 
(1:4:8). ote were detected, the faster one 
beng ‘GyS0 ED By and the slower one, y-Glu. 
(Cy80,H).Ghy, the sulphonic acid derived from 

thione. thetic samples of theee peptides 
were used as references. The unknown compound 
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Wee S eee, AROA oP graathiane.aa 
oysteinylgty cine, 
ane oa 


l (Oy8).Gly. 

Since both the glutathione and the cysteinylglyaine 
had been isolated in their reduced forma from the 
hydrolysis mixture, this mixed disulphide must in 
this case have bean formed iE by oxidative 
coupling of the peptides storage. It age 
also be formed as an in P 
hydrolysis of oxidized TETEA similar mixed 
disulphide has also been from glutathione 
and oystein by oxidation perhydrol at pH 7-5. 
It could be separated from the reaction mixture in 
the same way as above. 
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Enzymatic Hydrolysis of Urinary Neutral 
17-Ketosteroid Conjugates 


Ir is generally aooepted that steroids are 
excreted almost entirely in the form .of . water- 
soluble j 
acids. Acid 
liberate free steroids from these conjugates; but the 
conditions necessary for complete hydrolysis are such 
a 
molecules themselves, particularly the substitution 
of the l group of androst-5-en-8-§-ol-17-one 
(dehydrotescan: ) by chlorine. 

ucuranidase preparations have been shown to 
it steroid glucuronides and have been applied to 
the hydrolysis of corticosteroid, œetrogen and keto- 
steroid conjugates. The application of sulphatase 
concentrates has been mainly confined to the libera- 
tion of the phenolic from their sulphates ; 
the sulphatases of microbiological origin have been 
shown to be ineffective for hydrolysing the neutral 
17-ketosteroid sre ge 


-8-B-ol-17-one sulphate with 
nie an pen nidase preparations from 
the edible snail (Helia pomatiay. 

The recently published work of Dodgson and 


phenol 8 


hump of 
have found that an extract of 
this species of molluse & sufficient] e 
amount of the og hydra a snti aoe an 
present in urine to mdicate that a steroid aloohol 
sulphatase was active. The extract was 
from acetone-dried visceral by extraction with 
0-1N potassium ahloride at pH 8-0, precipitation 
by half saturation, with ammonium sulphate, followed 
by ae ee itate. 
This extract, when incubated normal male 
urine at pH 5-0 for periods up to 96 hr., released 
amounts of 17-ketosteroids exoeeding 90 per oent of 
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‘ Table 1. BELMAISE OF 17-KBTONTEROLD-LIKE BUMSTAWONS FROM A 
Bwtreatio 


NORMAL MALE URDU BY ACID HYDROLYSIS AND 
HYDEOLYSIB 





Table 2. HaxsymatTio HYDROLYSIS OF THe Boniy SALY oF AXDROCT- 
5-un-3-$-ol-17-oNm SULPHATE 





that obtained by acid hydrolysis performed sooo 
to tho method of Callow. Table 1 gives the detail 


resulta of a typical experiment. Moreover, the 
extracts so obtamed were considersbly leas contam- 
oa i ke by urimary chromogens than after acid 

Fractionation by partition chromatography* of the 
urinary steroid oomplex liberated by enzyme action 
showed a marked abeenoe of the ‘artefact’ peak, 
particularly 8-6-chloroandrost-5-en-17-one. The peak 

to androstan-3a-ol-l7-one (andro- 
sterone) was obtained m similar yield by both 
enzymatic and acid hydrolysis of aliquots of the 
game urine. 

The same extracts of P. vulgata have been shown 
to contain a #-glucuronidase by estimation of the 
rate of liberation of gtucuronic acid from borneol 
giucuronide. An optimum value of pH 4:0 was 
observed for this reaction. Similarly, these extraata 
were shown to lyse the pure sodium salt of 
androst-5-en-8-f-ol-17-one sulphate (Table 2), the 
liberated free ketosteroid being estimated by means 
of the Zimmermann reaction. The optimum pH for 
this reaction was in the region of 4:8—5-0. 

Differences between the rates of enxymatio hydro- 
lysis of urinary steroid canjugates and those obtained 
using pure substrates pointed to an inhibition by 
urmary oonstituents. A private communication 
from Drs. Dodgson and Spencer (in the preas) directed 
our attention to their work on the inhibition of the 
phenol sulphatase from P. by urine, in 
which they showed that both sulphate and phos- 
phate ions mhibit the reaction of their enzyme. We 
have found that removal of sulphate and phosphate 
ions from the urine, as they suggest, considerably 
increased the rate of hydrolysis of urinary neutral 
17-ketosteroid conjugates. 


Ciad 
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“Further details of this work will be published 


elsewhere. 
8. R.- Strrron 
IL D. K. HALKERSTON 


Biochemical and Endoormological Research 
Department of Bristol Mental Hospitals, 
Barrow Hospital, 

. Barrow Gurney, Nr. Bristol. 
March 28. 
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Potential Constants of Diacetylene 


A MISINTERPRETATION of the vibrational spectrum 
of diacetylane (HC=:C—O=CH}! led to very low 
values of the potential (force) constant correspondmg 
to the central carbon-carbon bond. Although some 
jaustifloation was offered for this low value** the 
recent i tal work of Jones‘ and a correlation 
study of diacetylene and similar molecules’ led to 
the conclusion that the previous assignment of the 
fundamental frequencies and, therefore, the potential 
constants obtained from them, must be discarded. 
Several recent publications’* agree in giving & 
value for the central carbon—carbon bond-stretching 
potential constant which is substantially higher than 
the value corresponding to a single bond. 

A normal co-ordinate treatment has now been 
carried out for diacetylene by using the frequencies 
given by Jones‘, without transferrmg any potential 
constant from similar molecules. Different sets of 
constants were obtained, corresponding to values of 
the O—H potential constant in a range close to the 
corresponding value in acetylene: The value of the 
cantral-bond potential constant has been established 
in this way between 6-6 and 6:8 md./A. Coulson 
and Longuet-Higgins’ have given expressions for the 
stretching-potential constant of a bond in conjugated 

bons; and Coulson? has also plotted curves 
relating the moble bond-order to the atomic radius 
of carbon for different values of the ooefficient of 
orbital mixing. In diacetylene, where the o-bond 
is of sp type, the bond order is 0-70, corresponding 
to a radius of 0-68 A. If we use a value of 6-7 md./A. 
for the potential constant, the corresponding self- 
polarizability is — 2:20 (md./A.)-1, whioh is definitely 
smaller (in abeolute value) it would have to be 
to justify a drastically low value of the potential 
constant, as reported previously. Reoently, t- 
Higgins ‘and Burkitt have calculated a potential 
constant of 7-97 md./A., in qualitative agreement 
with our resulta, although, in terms of the present 
normal co-ordinate treatment, the latter figure for 
the potential constant seems too high. It does not 
seam pogsarble that the neglect of the anharmonicities 
and very small interaction constants may produce 
such a large difference. i 

Coulson and Longuet-Hi have pointed out 
the great difficulties Involved in the theoretical] cal- 
culation of mobile bond-orders and bond polariz- 
abilities. The method used here may provide an 


‘independent check for such calculations. A more 
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detailed account of the work outlined above will be 
published in the Journal of Ohenwoal Physics. 


S. M. Fanara 
A. WS5IE 
Spectroscopy Laboratory, 
Ilinois Institute of Technology, 
Chicago 16, Ilinois. 
Jan. 12. 


ge, bas Cleveland, F. F., an HAPAA G., J. Okam. Phyt., 
t6 (1 at ie. given there 
ae pe O ‚and Wheland, G. W. "Ana. Rev. Phys, Ohom 


* Hamig, D. F.. ONB Teohnical Report No. 18 (1040). 
chia A Va Pros. Rey. E 


Cleveland, F. F., and Meister, A. G., Phy. Rev., 
"EE sen J. Chom. Bin. FEET (1052). an ane 


‘ange a T 0, and Birkieh F. H. Trans. Tarad. S00., 48- 
Gia Ona EO Ee O ı Pree, Roy. Sos, A, 193, 
* Coulson, O. A. “Val. Comm. Viotor Henri”, 15 (Desoer, Lidge, 1048). 

Effect of Thyroxine on Coenzyme A Levels 

ÅTTEMPTS to establish the mechaniam and site of 
action of thyroxine upon peripheral tissues have 
occupied the interest of a number of investigators, 
and & detailed account of the various areas of study 
has been presented in Barker's! review. Of the various 
poesibilities suggedted, it may be mentioned that 
thyroxine haa been stated to cause a release of oo- 
enzymes, protein carriers or other substances needed 
for many of the energy-tranaformmg in 
cella" ; but neither the mechanism of release nor 
the source of these materials is clear, Martius and 
Heas* have suggested that thyroxine acts as an un- 
coupling agent. 

In investigating the peripheral action of thyroxine 
it would appear logical to study a systam which has 
ean. danausirstsd a ‘anon dhe 
basic economy of the body. Recent developments 
in the establishment of the function of coenzyme A 
have demonstrated the fact that a number of reactions 
which previously had been shown to be influenced 
by the thyroid state are , 4-dependent, 
This suggests that there may be & relationship 
between coenzyme A and thyroxine. 

With these considerations in mind, it was decided 
to determine what influence, if any, the thyroid 
exerted upon the coenzyme A-levels in liver, heart, 
brain and intestine. The experimental animals used 
were white male Wistar rata of approximately 90-150 
gm. weight. Ten of these animals were thyroidec- 
tomized with iodins-131 and then after an appropriate 
interval separated into two groups: A, controls; 
and B, animals treated with 150 ugm. of sodium I- 
thyroxine pentahydrate per 100 gm. body weight. 
All animals were killed two days following the injec- 
tion of thyroxine, and the coanzyme A concentration 
determined:in the various tissues by the Kaplan- 
Lipmann’ procedure. (The coenzyme stan Was 

by Dr. F. Lipmann.) 


resulta are presented as per cent increase of the 
coenzyme A level in the treated group over that 
found in the control thyroidectomized group. 
~ Ss 
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These resulta that further studies of a more 
detailed nature into the relationship of coenzyme A 
and thyroxme should be made. If it is true that 


thyroxine acts by inftuencing the concentration. of this 
coensyme in tissues, & ai t step will have been 
towards un. the action. of thyroxine. 


Ta @ ee picky A Ba boon ane ad thes 
triiodothyronine in doses 1/5 those of thyroxine used . 
above had substantially the same effect upon 
coenzyme A tissue levelet, 

A more detailed report of this work will be pub- 
lished elsewhere. 

Invine I. A. Tasacunrox*® 

Dusmonp D. BONNYOASTLE 

Department of Pharmacology, 
Yale University School of Medicine, 

333 Cedar Street, 
New Haven, Connecticut. 
` April 28. 

* Pre-doctoral Fellow, National Oancer Institute. 
1 Barker, 8. B., Phywiol. Rev, X1, 205 (1051). 
*Drabkin, D. L- J. Bio. Chem., 188, 335, 351 (1060). 
*Tipton, 8. BE., Amer. J. Physiol., 161, 29 (1050). 
‘Martins, 0., and Hees, B., Arak. Biochem, 33, 496 (1051). 
* Kaplan, N. O., and Lipmann, F., J. Bio. Chem., 174, 87 (1043). 


‘Van \Weeen, Tabechniok, I. L A. and Bonnycastlh, D. D. 
(unpublished 1953), 


Synthesis of Components of the Vitamin B 
Group by Corynebacterium diphtheriz 


Is the course of a more extensive study concerning 
the metabolism of C. diphtheria, it was found neces- 
sary to estimate to what extent vitamins of the B 
ee ee ARA 
deamolases, appear in medium during the growth 
of the bectertum. Previously, the occurrence of 
pantothenic acid, thiamine and riboflavine in the 
culture filtrates of the diphtheria grown 
on semi-synthetio media, has been indicated. 
On this further, the following additional 
vitamins (or substances with similar activity in 
microbiological assays) were found to be synthetixed 
by 0O. dipAtheria: vitamin B, complex, biotin, 
p-amimobenzoic acid, folic acid and vitamin Bis 

The assays were made from the routine 
and culture filtrate Sita Pica eo ne 
duction of diphtheria 
This substrate is a m 
eee eee ey ae It 
has a very low initial content of growth factors, 
OF Rte ee nnal anina 
of (B-alanine, nicotinic acid, pimelic acid, 
cystine and the inorganic elements). The sodium 
chloride content of the medium is 0-5 per cent, and 
the nitrogen content is brought to 0-11 cent by 
adding glycine and giutamio acid (1:1). Instead 
of the usual ferrous sulphate solution for the adjust- 
ment of the iron-level of the medium, a solution of 
yeast sutolysate is used as & source of iront, The 
yeast autolysate obviously contains, besides iron, 
some additional important factors, and thus a more 
regular and higher toxin production is guaranteed 
(usually 120-150 Ly doses per ml. in cultures in- 
cubated for five days at 84° 0.—the initial purity 


in the autolysate seems in all probability to` be 
thiamine’; another is possibly inositol. The amount 
of yeast autolysate added to the medium is so small 


—_ 
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Be aber rosy Eaves courtesy of Dr. Paul R. Burkholder, 
t Another ‘Toronto’-variant af C. & 
was found oapable af synthetizing more 


that only riboflavine, biotin, mositol, thiamine and, 
of course, nicotinic acid can be detected in it in 
significant amounts. The strain of O. diphtheria used 
in this investigation was & “Toronto’-variant labelled 
ON 2000, which was obtained from the Wellcome 


is of the medium and the culture fil- 
trate, the iques used were exclusively those of 
microbiological vitamim. saeay. In the case of vitamin 
By, the identity of the active compound with vitamin 
By, was ascertained paper-chromatographically*. The 
resulta are given in the accompanying table. 

The figures given are extreme values from several 
assays from erent betches of the i and 
toxin (culture ). The symbols +, -+ and ++ 
are used when the activity of the tested compound 
in the sample was too slight to be estimated with 
sufficient accuracy, even when undiluted medium or 
toxin was assayed. ps ota igre ag pare hii: 
however, possible to observe that the toxin 
had a clearly weaker thiamine activity than mah 
oa nding medium. Thus it seams evident that 
this strain of O. diphtheria does not secrete thiamine 
into the growth medium. If thiamine is synthetized, 
it is retained in the bacterial cell. 

Of the other compounds investigated, nicotinic 
acid and inositol are largely drawn from the sub- 
strate, inositol abmost quantitatively. Riboflavine, 
pantothenic acid, vitamin B, complex, biotin, 
p-aaminobenzoic acid, folio acid and vitamin B,, are 
synthetized and appear in the toxin in considerable 
amounts. 

This investigation was aided by a grant from the 
Sigrid Juselius Foundation. 


Microbiological Department, 
Lääketehdas Orion, Oy., 


Launi JANNES 


` 


ale U 





Lactobastitus leiehmanmii ATCO 4707. Tochnique ref. 9 


Oonnesticnt. 
toxin on a modium with very high yeast autolysate content (ref. 13) 


50 nyni, of vitamin B in the culture 


Some Interrelationships of the Erythrocytes 
of Various Species with Plant Agglutinins 


Harty studies by Landsteiner? indicated that while 
plant agglutinins acted upon the red cells of most 
species, specificity could be considered to exist if the 
action of a given plant extract against a limited series 
of cells was considered. For example, lentil extracts 
agglutinated rabbit's red cells but not pigeon’s red 
cells. Recent ta’ revealed that extracts of 
common strains of Dolichos biflorus agglutinated 
human A cells quickly and sheep's cells after 5 mir., 
but not human cells of groups B and O, or those of 
some other species. 

The fact that the cells of some species are agglut- 
inated by extracts which fail to agglutinate the ocells 
of other species indicates that the former possess 
certain red-cell receptors which are lacking m the 
latter. It was therefore considered instructive to 
determine the reactions of several plant extracts upon 
the red cells of many species. Tko aE o 
position of the various bloods in relation to the 
numerous plant antibodies might thus be established ; 
and if differences are found to exist, a simple means of 
identification of these bloods might become available. 
Accordingly, in a preliminary t, extracts 
of Ricints communts, Dolichos lablab, Vicia faba and 
Phaseolus lunatus were each put up against cell 
suspensions obtained from the bloods of the following 
species : sheep, goat, water buffalo, cow, horse, dog, 
chicken, To ie rabbit, guinea pig, ‘and man (groups 
A, B an 

The extrects were by the simple mortar- 
and-pestle method of and Reguera’. 2 per cent 
suspensions of fresh unwashed cells of the various 
species were tested against each extract by the tile 
method, as in simple human blood-grouping, and the 
results read macroscopically within ten minutes. 
Negative results were checked under the microscope. 


AGGLUTINATION O OF VARIOUS HEYTHROOYTES WITH 
OERTAIN PLANT ÀQOLUTINIIB 
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It quiokt e A eee ppaants 
in the pattern of various species 
PD ‘Bo far the fo ollowing different groups can 

be recognised, the 


Testing at a higher level, by using a wider range 
of plant extracta, might enable a more complete 
differentiation of various bloods to be made. For 
example, soya bean extracts are said to agglutinate 
rebbit’s red cells but, not human red cells’. 

The experimente described do not take into 
consideration the likelihood that differences, vis à vis 
Pe might exist among individual mem- 

of each of the ies tested. This aspect will 
have to be fully exammed before any firm conclusions 
oan be established. The possibility of differences 
occurring in the activity of varieties or strains of 
each of the plants used must also be considered. 
Minor differences may also arise if a more delicate 
technique is employed. 

It is felt, however, that the differences so far noted 
are sufficiently striking to merit publication at this 
stage. Further investigation be of zoological, 
. botanical, and possibly forensic mterest. 


G. W. G. Bmp 
Blood Transfusion Department, 
Armed Forces Medical College, 
Poona 1 
Feb. 11 
L ‘t of , “ 
e tina, ion Pone Serological Reactions” (Cam 


* Bird, G. W. G., J. Immunol., 66, 810 (1962). 
* Boyd, W. O„ and Reguera, B. M., J. Immunol, 68, 883 (1040). 
t Liner, I. B., and Pallansh, M., J. Piol. Chem., 197, 20 (195%). 


A Precursor of Methoxy-para-benzoquinone 
' In Wheat Germ 


-, 


Is tember 1952 a preliminary communication 
was at the Second International Oongreas for 
Fermentation Industries held at Ostend, in whioh 
we demonstrated the formation of msthoxy-pora- 
ee ee ee oe The 

used differs from that of Vuastaz! and of 
Cosgrove a al.* in that we did not use any yoast 
but treated our germ extract with potassium iodate 
in acid medium. From this we concluded that the 
extract contains the precursor of methoxy-para- 
and we mentioned the isolation of this 

precursor (X). 

Isolation was accomplished in the following way. 
An us extract of fat-free germ was boiled 
and treated with 75 per oent aloohal to -remove 
part of the proteins. The rest was concentrated 
i vaowo and extracted with acetone. This was in 
turn distilled off # vacuo and the rest dissolved 
several times in absolute aloohol, treated with 
increasing concentrations of benxene up to three 
times ita volume and peased through a column of 
aluminium oxide. Elution with 85 
gave a concentrated solution of X. 
resulted in & white orystalline powder melting, at 
202°. A very sensitive reaction for X is the formation 
of methoxy-para-benzoquinone mentioned above, 
that is, the addition of iodate in acid medium and 
demonstration of the benzoquinone with aniline (red 
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colour). By chromatographio methods the hydrolysate 
of X was shown to contain glucose and methoxy- 
h: one (MHQ). From this fact and a number 

other reactions, we concluded that the X subetanse 


. was in all probability a monogluooside of methoxy- 


j + 
We have now succeeded in synthesizing this 
produat in the following way : 





HsOs Penta acetylgincose 
Vanillm —+ MHQ i, -> tetra- 
acetate of the glucoside of MHQ —» gluco- 
side of MHQ. 


This substance, melting at 202° O., did not give 
any depression of melting point when mixed with 
the natural produot obtai from germ. Moreover, 
it gave the same reaction with : “(1) iodate in pH 8-7 
bufor with aniline; (2) the Ehrlich diaso-reagents ; 
and (8) the 2,6 dichloroguinone-chlor-imide. The - 
light extinction curves were identical and gave 
maxima for (1) at 5150 and for (8) at 6000 A.- As 
toluene sulphonic acid was used as a condensation 
hs in the reaction with penta-acetyl-giucose, 

ormation of a B-glucoside structure is hly 
probable. The only not sett! 
probablo, The only Bing ot data oti ia 
ing. This can be either ortho or meta to the OCH,- 
radical. In an analogous way, the glucoside of the 
dimethoxy gees os (XX) was syntbedixed. 

Neither X-nor show any improving aotion on 
wheat dough. This is in contrast with our earlier 
investigations on the improving action of quinones**, 

In analogy to the work of Neuberg* on the gtucos- 
idase activity of yeast on arbutine (a glucoside of 
hydroquinone) we found that even in ee 
nutrient medium the glucoside linkage of X was 
ruptured by yeast. By ohromatographio methods 
the pari of methoxyhydroquinone and gtucose 
could be demonstrated. There are a few conditions 


ydroquinone, namely, 
medium as well as the absence of air and peroxidative 
E ea A RE cuevi aa 
quickly in the presence of a pero 
a a Ric abet rey will be oxi to 
oxy-pora-benzxoquinons, as can easily be demon- 
strated by the aniline reaction without iodate. 
Rare of almonds can also split X, and 
bev ae all leaves containing analogous 
unds have & glucosidase capable of 
ane xX. T The presence of a glucosidase in the 
germ fraction from the mill can also be proved. This 
must be ascribed to parts of the en 
The alight red tinge of a germ dough after standing 
longer, or better still after longer contact with yeast, 
is an indication of the formation of methoxy-para- 
benzoquinone. The presence of the glucosidase 
action in germ (the formation of methoxyhydro- 
quinone from X) can be demonstrated in aqueous 
enzyme extracts by working in oxygen-free media 
or in media of a ahghtly reducing nature. By the 
decrease in X with trme aa well aa by i aetdmadlongr 
on filter paper with the Ehrlich diaso 
ammonia vapour or by the reduction of 2,6 a Sohlo 
phenol itdophenol, the formation of methoxyhydro- 
quinone from X can be followed. In the presence 
of aimthe methoxyhydroquinone (MEQ) is oxidized 
to methoxy-para o (MPQ), which in its 
tarn is partially coupled with an unknown substance 
to produce a red-brown. oolour. 


~ 
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Consequently, the following reaction of X is as 
shown : 
ginoosidase oxidation 
A c MAQ 


(1) irraversible binding of SH-amimo-acids. 

MPQ-+(2) reversible oxidation of SH to 8—8. 

‘. (8) deamination to aldehydes. 

Reaction (1) is only possible if hydrogen atoms are 
avaiable at two adjacent carbon atoms of the benzene 
nucleus. Moreover, the demonstration of suah sn 
enzyme system is of importance for dealmg with the 
problem of the physiological function of X. The 
general opinion is that such giucosides are formed 
for storing poisonous substances (in this case methoxy- 
Fs ae sage in physiologically inactive form, 
fo aa a by-product of one of the processes of 


plant metabolism. An alternative is that this X. 


substance-—-while in itaelf physiologically macative— 
oan act (after enrymatio decomposition) as a physio- 
logical agent or regulator of some process oocurring 
during oertain stages in plant-life. Both methoxy- 
hydroquinone and its oxidation produat methoxy- 


pora-benzoquinone are substances with marked 
physiological activity. It will probably on 
the stage of plant-life which of these two ilities, 


that is, formation or hydrolysis of X, oocur. 
H. L. BUNGENBARG pa JONG 
W. J. KLAAR 
J. A. VLIEGENTHART 

“De Korenmhoof” N.V., 
Utreaht. April 3. l 
* Votes, La Hels. Oki. Acta, 3, 433 (1980). 
- t Cosgrove, D. J., a al, Nature, 100, 966 (1062). 
Der The C Jang, E. L, Symposium on Proteins; Wed. Chom. 
or., 174 (1938). 


Meroe) Fae “ys wale L, Nordisk Certalkemist-forenings Kon- 
*Nouberg, O., and Hofmem, H., Biookem. £., BEG, 450 (193%). 


Thyroid Hypofunction and the Development 
of the Central Nervous System 

Meray1i thiouracil the thyroid, and the 
brains of rata made oretinous with drug grow 
proportionately leas in length than they do in width 
or height*. Further results of this treatment are that 
myelination is retarded* and that the pyramidal cells 
of the lamina ganglionaris of the sensori-motor cortex 
are smaller and more closely packed than in normal 
animals!. The spaces between the cell bodies are 
occupied for the most part by neuroglia, blood vessels, 
axons and dendrites, and an attempt to find an 
explanation for the closer aggregation of the cell 
bodies in cretins has been made by analysing the 
rate of growth of each of these components. 

It has been found that the volume of glial tissue 
in the coretinous reta was increased rather than 
decreased in relation to the normal, so that a change 
in the amount of supporting tissues does not account 
for the reduced intercellular spacing characteristic of 
the cerebral cortex of the cretin. It has also been 


found that the volume of cortical tissue ied by 
blood vessels was slightly, though not significantly, 
increased in the bram of the cretins. Decreased 


vascularity cannot, therefore, be the explanation of 
the closer packing of the neurones. There was, how- 
ever, & significant difference between creting and 
normal animals in the size and distribution of the 
veels. In general, the number of vessels 5p in 
diameter or smaller (capillaries) was leas in the tissues 
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of the aretinous than of the normal rats, while the 
number of large vessels (exceeding 5 in diameter) 


Was greater. The drfference wes most 
mar in those cortical lamina (8, 4 and 5) which 
are normally the most vascular. Furthermore, thore 


was & general increase in the mean size of the blood 
veels in the tissues from the cretins, notably of the 

capillaries in all laminæ, and of the large vessels in 
ess lamine nearest the cortical surface. 

Other significant differences emerged from a study 
of the axons and dendrites. The number of axons 
present in silver-impregnated sections proved to be 
significantly fewer in the sensori-motor cortex of the 
cretinous than of the normal rata. Furthermore, 
although the mean number of dendrites arising from 
the pyramidal cells in layer 5 (Golgi-Oox preparations) 
was slightly greater in the ocretins than in normal 
animals, these processes branched less frequently 
and were significantly shorter. The dendritic flelds 
associated with the pyramidal cells were thus less 
dense in the brain of the cretm than im the normal. 
It seems, therefore, that the closer packing of 

amidal cell bodies in the tissues of cretinous rets 
can be attributed to-a deflaiancy in the growth. of 
neuropil as well as to a retardation in myelination. 

The development of the neuropil is 
thought to be a highly significant index of the funo- 
tional maturation of the cerebral cortex, and 4 
disturbance in this respect, superimposed upon the 
disorders of metaboliam normally associated with 
hypothyroidiam, may therefore be regarded as con- 
tributing largely to the abnormalities of behaviour 
associated with cretiniam. 

There is at presant little evidence to show whether 
the changes reported here are the direct effecta of 
thyroid deficiency on nervous tissues or whether they 
are secondary disturbances. In this connexion, the 
fact that the brain of the cretin is distorted in ahape 
is probably mi t. This abnormality differs only 
in degree from that which follows hypophysectomy 
d infancy‘, a condition which has been attributed 
to a disproportionate growth of the brain and endo- 
cranium resulting from a failure of endochondral 
growth at the a auc eee asi and spheno- 
occipital synchondroses. incompaetability in 
growth relationships would tend to increase intra- 


cranial pressure, which, by restri the venous 
drainage from the brain, might be to lead 
to an engorgement of the capillary and post- 


capillary drainage channels in & manner consistent 
with the experimental observations reported above, 
Conditions of this kind would inevitably lead to 
stagnant anoxia, which is known to cause severe 
to developing nervous tissues*. 

ication of cretinous rets with thyroxin resulte 

in a rapid restoration of somatic growth, and sgo 
ly of normal cranio-neural relationships. 
Preliminary studies have shown that the recovery is 
associated with at least a partial restoration of normal 
behaviour, for animals in which the appearance of 
automatic reflex responses had been grogsly retarded. 
during infancy have, after treatment with 
thyroxin, learned to run an elevated T-maze at least 
aa well as normal, and better than untreated, litter- 
mates’. This finding is unexpected in the light of the 


-widely accepted view that the cerebral changes 


amociated with thyroid deficiency in man are 
irreversible if therapy is unduly delayed*. A poasible 
explanation of this disarepancy is that the maze used 
Was as a teat of higher cortical function, 
for medicated cretins have so far failed to perform 
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delayed response tests within the capacity of normal 
rate. On the other hand, the irreversible cerebral 
changes in man ry po A E cawkaioe 
much to thyroid deficiency as to the coincidence of 
some other congenital defect®. A more detailed 
experimental study of’ the effect of replacement 
therapy in the cretmous rat should reveal the relative 
importance of genetic and endocrine influence on 
cerebral maturation. 


Department of Anatomy, 
University of Birmingham, June 12. 
1 Weyrs, J. T., and Taylor, 8. H., J. Ansi., B3, 3560 (1981).. 


J. T. EAYRB 


* Barne, E. J., quoted In Phom, G K. V., The 
Hormones,” $ { Pros, Ino., New York, 1048). 

Conti, J. L., “Ibe t af the Human Oceredral 
r ie “The Oortex of the Alonth *’ (Harvard 


‘Krieg, W. J. B., J. Coma. Nowrol., M, 221 (1046). 


* Aging, 0. W., Walker, D. G a ao H., and Bva, 


H. M., Anai, Ree. 114, £9 


enopper, A., Amur. J. Dis, OMiè, 81, 238 (1961). 


Formation of Neurofibrils In the Brain 
of a Human Feetus 28 Weeks Old 


Frozax sections of formalin-fixed tissue of a human 
fœtus 28 weeks old were. leet nae a cori with silver, 
using Bielachowsky’s techni ta show neurofibrils, 
and stained by other kes Detaaled histological 
findings will be published later. ‘ 

Very fine and coarser fibmla were numerous in the 
deepest one-third of the cerebral cortex bordering the 
central fissure ; elsewhere in the cerebral cortex there 
were & few ooarse fibrils. Fine and coarser fibrils 
were present also in the cerebral white mbtter and 
in subcortical centres. Where the production of fine 
fibrils had oocurred in the cortex, nuclei were relatively 
large, widely spaced and pessessed a more mature 
nucleolar structure than was seen elsewhere in the 
cortex (Fig. 1). Except in occasional instances deep 
in the posteentral cortex, perinuclear cytoplasm was 
not-seen either in silver tions or after staining 
with azur A at pH 4. e globus pallidus algo oon- 
tained numerous fine fibrils, lying outeide nerve ocells 
in the cytoplaam of which neither Nisal subetance nor 





Fig. i. ee aay TT A 
x 1,000 
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Fig. 2. Globus pallidus, same method. (x 1000) 


neurofibrila were demonstrable (Fig. 2). The latter 
structures, although not Nisal substance, were seen 
in the same preperation within occasional cells 
in the external reticular nucleus of the thalamus. 
There was no demonstrable continuity between intra- 
and extracytoplasmis ‘fibrils. 
lasroic fibrils were thus already present 
in large n . Centres from which afferent fibres 
might have originated (to cortex, lateral part of 
thalamus ; to globus pallidus, putamen and thalamus) 
were, on the other hand, markedly immature. For 
these reasons the possibility of more than a very few 
of the observed extracytoplsaamic fibrils being axonal 
terminals could not be entertained. ` 

The histological differentiation of neurones is 
thought to correspond to the onset of nucleoprotein 
synthesis by the maturing ocells!. Fibrilloganesis in 
the central nervous system may therefore be the 
precip itation of a fibrous protein within an intercellu- 

substance such as exists in membranous connective 
tiasue", elaborated in this instance by sates 
nerve cells. Ultra-microscopic 
the presence ee ee es A 
adult mouse cerebral cortex’. 

The fibres which have been described probably 
gerve a8 a framework for subsequent neuronal 
development in the md dete brain, Chemical changes 
attending their production are not known. A study 
of the metabolic aspecta of their origin might 
form a hnk between observed histological phenomena 
and protein syntheais. 

M. 0. H. Dop@son 


Burden Mental Research ment, 
Stoke Park Colony, 
Stapleton, Bristol. May 28. 


1 Hyden, H., ‘“Genetio Neurology,” od. Weis, P., Chicago, 177 (1050). 
"Day, T. D., Nature, 108, 152 (1948). 
" Dodgson, X O. H., Nature, 168, 258 (1048). 


Neurohaw#mal Organs in Crustaceans 

A NUMBER of structures of nervous origin in the 
higher Crustacea have recently been described under 
a variety of names, although they show a unity of -> 
structure and poembly of function. We with to 
, tentatively, & common name to denote 
organs of this type in crustaceans, in order to avoid 
a needleas multiplicity of names for organs which 

have many features in common. The organs are: 
the sinus gland of the eyestalk’#; part of the pars 


' associated system of 


I 
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distalis of the X-organ of the eyestalk’*; the sinus 
plate or 


trunks’ ; 
bar in the ventral blood sinus of the aixth thoracic 
segment of Squa -and the sssociated system of 
median connectives; the apparatus nervi dorsalis 
cordis of the crayfish® ;. the neuropiles, or punctate 
substance, which extend over the ligaments of the 
heart in Palinurus and Soylarus’®. 

Each of these structures consists of the endings 


Of nerve fibres, located in or alongzide the walls of 


blood vessels or blood cavities, or even in the blood 
itself. The authorities cited in the list above are not 
always those who first described the organ concerned. 
but who showed that it had this nature. The nerves 
running to these organs, are, apparently always, 
efferent, but do not supply any muscle; the organ 
to which they run is formed from their own 


‘endings. The first five listed have been shown to 


contam hormonal materiali»; the function of 
the others is unknown; it may ‘be that they, too 
are endocrine organs. 

It seems preferable to call these organs by some 
purely topographical name which does not denote 
any function, actual or supposed. The adjective 
‘neurohmmal’ seems to us to be the most appropriate 
topographical name denoting the common feature of 
these organs. The organs may thus be referred to 
collectively as neurohsmal organs, while the adjective 
may be combined with any of the pre-existmg names 
for these various organs, as, for example, ‘the poet- 
commissural neurohssmal organ’ and ‘dorsal neuro- 
hema! lamella’. 

The neurohsmal organs of the higher Crustacea 


or along which are found numerous small droplets. 
The post-commussural neurohsamal organ, the trens- 
verse neurohsmal bar, the dorsal neurohsmal 
lamellae, the pericardial neurchmmal organs and the 
neurohemal organs of the beart hgaments are all 
neurohmsmal neuropiles. Certain authorities in oon- 
versation have objected to the use of the term 
“‘neuropiule’ in this context on the grounds that it 
was coined to describe areas in the central nervous 
system. It is true that the term was first used in this 
way; but standard definitions of the word, such as 
that of Hanstrém", give it a purely descriptive 
significance with no vel cig anaes connotations. We 
may di between the well-known central 

flea and these leas-known permpheral neuro- 

neuropilea which, however, still come within 
the definition of the term ‘neuropile’. The second 
type of neuroheæemal organ is believed to be made 
up of enlarged nerv ings. The sinus gland, the 
neurohsmal portion of the X-organ and the apparatus 


Ber Gate ATO Seon sina) rene OE hap soaead l 


type. 

We feel that the term ne neurosecretory organ. or 
system should be reserved for the entire complex, 
comprising nerve cell bodies, nerve fibres and neuro- 
hæmal organ, which produces, transports and. releases 
the neurogecretion ; it should not be confined to or 
used for & neurohsamal organ by itself. Under this 
terminology, the complex pars ganglionaris X organi, 
sinus gland tract and sinus gland form a neuro- 
secretory system, and simus gland itself is a neuro- 
hæmal organ. | : 
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A neurohmmal organ is therefore defined as a 
crustacean organ composed of a group of nerve- 

bearmg close spatial relationship to the 
blood-vascular system. 

This proposed nomenclature has been discussed at 
the recent symposium on neurosecretion held at the 
Zoological Station, Naples, durmg May this year, 
and received general support. 

DAVID B. PARETE 


Marine Biological Laboratory, 
Plymouth. 
Franois G. W. Kwow rns 
ie ine a % 
Wilts 
. Biol, Bull., 103, 167 (106%). ~ 
bO2, 500 


ARE 118, 460 (1082). 
ature, 171, 1071 (1968). 
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A New Method for determining the 
‘Transition Temperature of Insect Cuticular 
Waxes 


Duoni has decaribed three methods for 


For studying the inflmence of 
culture temperature on the transition point of the 
wa wax in insect eggs, however, none of 
these me is suitable, amece either (a) the de- 
terminations are made on batches of several 

s0 that individual variation is sla aad or (b) the 
end-point is not sharply defined. 

Preliminary expermmenta have now been carried 
out, using an electrical method whioh it is believed 
is oapable of giving. results accurate to + 0-1°C. 
The material used was three-day old eggs of Rhodnius. 
prokous, which have a waterproofing wax layer inside 
but the method ıs readily adaptable 
to other types of material. 

A. fine capillary filled with M/10 potassium chloride 
solution is sealed mto the egg. A non-polarizing 
electrode leads from this capillary, and another non- 

polarising electrode from the veasel of M/10 potassium 
obloride solution in which the egg is immersed. The 
veasel is heated slowly by suspending’ it in a water- 
bath, while an externally applied potential difference 
ig mamtained between two electrodes; the 


„current flowing across the egg mambranes is noted 


as the temperature rises. 
Over a range of 2 deg. O. on either side of the 
transition temperature, the curve of current/tem 


. ture obtained is similar to the permeability /tampera- 
suggesting that 


ture curves obtained by Beament’, 

in this connexion current (which 18 proportional to 
ionic permeability) may be used as an indication of 
the water permeability at a given temperature. The 
trangition temperature may be defined as the point 
on the curve where d%/d7T* is maximal, at which 
point it is considered that the greater part of the 


components of the wax layer pesee through the 
transition. 
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Values of the mean transition temperature for a 


number of eggs fram each of three cultures agree 
broadly with those obtamed by Beament. 


0. 


Kept for 8¢ 8 sae nr 835° 0 





temperatures are statistioally significant at 0-01 per 


cent. 
P. J. Jonan 
E nabiaei of Zoology, 
idge. May 4. 
1 Beament, J. W. L, J. Fap. Bol, SI, 115 (1945). 


2? Beament, J. W. L, Fræ. Roy. Soo., B, 133, 407 (1946). 
*Beament, J. W. L., Bull, at. Res., 30, 4, 667 (1040). 


Radi hic Study of the Localization 
ef Tebaees Mosaic Virus Antigen 
Tan localisation in animal tissues of injected 
has been, during recent years, the object 
of a great number of investigations in order to identify 
the cells responsible for antibody production. This 
problem is related to the more general one of the 
localization and mechaniam of protein synthesis. 
‘An important contribution to theee studies has 
come from the use of chemically'# and isotopically 
labelled antigens. io iodoproteins labelled 
with iodine-181 have been used in most cases? and 
their localization in liver mitochondria has been 
established by Haurowitz and et ea Libby 


and Madison’ have, on the other hand, used aa anti- 


gens tobacco mogaic virus labelled with phosphorus-82 
and found that they were localized ohi in the 
liver, but also in the spleen ; this reaction is. related 
to the production of antibodies. However, these 
investigations have not definitely clarified the nature 
of the specifie cell-types responsible for antibody 
ction: some authors’ emphasize the role of 
the reticulo-endothelial tissue (young reticular ele- 
ments, histiocytes, plasma cells, macrophages); but 
others believe in the major contribution of lymphoid 
cells*>*. 
The method used for- our investigations was as 
follows. Radioactive tobacco moeaic virus was 
from infected leaves grown in an atmo- 
sphere of carbon-14 dioxide ; a concentrated solution. 


(+ 10 mgm. containing 82-000 cjm.) waa injected: 


intravenously into mice. Blood was oollected at 
different intervals and, in the case here, the 
mouse was killed on the fourth day after the infection. 
The tissues were fixed in acetic aloohol, 
and sectioned at 6. Blood and bone marrow smears 
were fixed with methanol. Both the histological alices 
and the smears were covered with photographic emn!- 
sion ‘in gel form’ (G, Ilford) 40 p thick, when dried. 
This method makes it possible to localize in- 
dividual beta-ray tracks coming from the carbon-14. 
After 2-6 days exposure, the slides were developed 
im amidol-sulphite at pH 7-8 and fhred in 80 per 
cent saturated hyposulphite. Histological sections 
were stained with methyl green — and the 


smears with Giemss solution. D was found that a - 


preliminary treatment in 75 per cent ethanol increases 
considerably the diffusion of the dyes through the 
emulsion. 
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Fig. 1. EI In SiO POOF TATON FUR eee ee 
emitted by the cytoplasm only 


The following experimental resulta were obtained. 
Beta-ray tracks were counted in smears 
prepared at different times after injection; radio- 
activity of the cella fell to 50 per cent of the initial 
value after 3 hours, and afterwards this drop was 
much alower. After 48 hours, one-third of the initial 
activity was still foond. This pattern was confirmed 
by direct counts in a Geiger-Miller counter. No 
tracks were obeeryed in either red or white blood 


Bons marrow. Cells of the granulocytic or erythro- 
cytic lines do not contain any activity. On the 
contrary, the reticular cells (young reticular elementa, 
histiocytes, plasma ocelle) are highly radioactive. The 
bete-ray tracks are of cytoplasmic origin (Figs. 1 
and, 2). Observation of the other tissues demonstrated 
that spleen had the highest activity ; liver was also 
-very active. Oonversely, incorporation was much 
leas in the lymph nodes, kidney and lungs, and 
scarcely detectable in muscle. 

Spleen. Cella of the red and of the venous 
endothelium fhred a considerable amount of antigen. 





Fig. 2. Young reticular cell of bone marrow with Pray tracks 
Seng One crn 
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x “9 2 
. 3. of the spleen: (s) red p; @) quadrant af a 
e a oul) <a) conten ah the follicle 


Young reticular elements having 4 highly basophilic 
cytoplasm were found to be the most active. The 


radioactivity of the lymphoid follicles was only 

above that of the d. However, 

in the centre of the follicle, where younger and larger 

calla were found, there was a measureble incorpora- 
tion (Big. 8). 

Liver. ‘Numerous beta-ray tracks were found in 

the Kuppfer cells, and also in the hepatic cells, most 


was considerably leas than in the 
spleen and liver and chiefly local- 
ized in the endothelial cella of the 
sinuses. ‘ 

Kidney. Although the kidney 
was found to be slightly radio- 
active, it haa not been possible a 


In conclusion, these obeerva- 
tions allow us to conclude that 
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Water Currents through Permeable 


` Gravels and thelr Significance to Spawning 


Salmonids, etc. 


Fratp observations using soluble dyestuffs intro- 
duced in orystallime form have demonstrated the 
existance of a well-defined flow of water benbath the 
river-bed at such sites as are chosen for the redd 
by spawning sabnon and trout. Situations where 
the gravel is consolidated beneath the surface are 


, avoided. These observations have oonsiderable 


P interest both as a a ‘selection’ of spawning sites 
calculated to afford adequate aeration for ova and 


alevins and, in a wider context, in the ecology of 
various invertebrates or their larves'. 

Tt has been found possible to demonstrate the rela- 
tive values of these currents in a model pool by means 
of @ series of manometers arranged in & specially 
designed tank (see accompanying diagram). 

Manometers, besed on the well-known Pitot 
spperatus for Ing current velocities, are set 
up so that one limb of each manometer tes 
the gravel bank. The height of the contained water 
column thus depends on the downward-flowing current 
in the gravel. The other limb of each manometer reste 
in the relatively statio water in the middle of the pool. 
A control manometer (A’) with two ‘static’ limba is 
also set in position. An indication of the relative 
strength of the currents at various points in the pool 
is obtained by comparison of the heights of the water 
columns in each manometer. The readings obtained 


a’ 


Ke 8S 


enrente, 


the tobacco mosaic virus injected D iageemomninste oa argh modh peol 

intravenously as‘ an es ig fie Dani ar water 4‘, Santol anoite ; D, statio 

chiefty concentrated, after four O, ibe i ) Erai, pool; P, inflow from mains ; 
. H, overflow to pool tflow from tank ; 

days, in the spleen which is en- G, rye chambar ; E, ove The broken Tinen ee bank dicate tha paiho of 


The young and highly 
basophilia elements of reticular 
origin, which are considerably increased in number, 
seem to play a predominant part in the early steps 
of the antigenic reaction. , . 
We are greatly indebted to Prof. R. Jeener for 
the preparation of labelled tobacco mogsic virus. 
F. Gavostro 
- A. FQ 
Laboratoire de Morphologie animale, 
Université libre de Bruxelles. June 1. 


1 Babin, F. E., J. Bap. Med., 70, 67 (1930). 


from these manometers show that the currents 
ee eee A een eae 
the water columns are -not subject to the rapid 


‘fluctuations agsociated with the Pitot tube used in 


the normal fashion. The apparatus has been found 
to be effective in a natural pool, and ita use 
in the fleld seems likely to provide an accurate aaseas- 
ment of natural spawning facilities. 

It can be shown that these currents are b 
chiefly on the gradient from one pool to next 
and not on the velocity of the stream. The mano- 
meter readings indicate alearly that the strongest 
current through the le gravel occurs below 
the apex of the gravel mound and that the currenta 
decrease in strength towards the middle of the pool, 
where they cease 

The model has demonstrated further that these 


-currents are more pogitive than had been hitherto 
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realized and also, by the use of dyes and other 
materials, that their direction downwards through 
the gravel is approximately at right angles to ita 
surface, irrespective of the gradient of the gravel bank. 

The influence of these currenta on the distribution 
of the bottom fauns-and flora is being investigated, 
but it is evident that incubating ova and developing 
larves of sabnon, trout and minnows are thus provided 
with the maximum aergtion. le. 

` Further indication of the biological aignifloance of 
these currents has been obtained incidentally by thé 
successful spawning of minnows (Phovinus phoxinus, 
L.) in the experimental tank, no previous record 
of which is known to ms. The ova deposited at 
the surface of the gravel became | in the 
gravel bank, presumably by the action of the down- 
ward currents, and some thousand fry have since 
_ been reared in this tank. A full account of this 

work will be published elsewhere. 

T. A. Srvarr 

Brown Trout Research Laboratory, 


(Beottish Home Department), 
1 Stuart, T. A. Sei. Ingest. Freakwet, Fisk. Seot., § (in the prom). 


Frequency of Moulting in Anura 


Tasks appears to be no accurate information 
available on the frequency with which the Anura 


moult. In his recent mo g te bab on the Brrtiah 
Amphibia, Smith’, a Dare bits of heels bufo 
(L.), writes: ‘‘Periodically t shed, certainly 


LLB eal E AE gests Gedow 
states that they shed it every few weeks, but this 
surely 18 an overstatement”, 

We have investigated the frequency of moulting 
in two species of Bufo and one species of Brevicepe. 
The method employed was simple. The animals were 
kept in isolation in boxes with a dish of water. A 
arnall area of the back was painted with Gestetner 

correcting fluid. This mark comes away with the 
cast at the time of moulting, which can thus be 


i temperature 
of 20°C. The results obtained are summarized in 
the accompanying table. 


Bufo regularis 
Reuss 
of 
6-8 +0°1 4-3 + 0°1 
mini- 
3:5-03 80-645 
80 16 4 
6 & 





on Rana 
and Xenopus levis Dandin indicate that these largely 
moult about once a week; but no 


aquatic species 
satisfactory method of marking has yet ‘been. de- 
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veloped ‘high allows accurate quantitative state- 
menta to.B8 mad. 

A. fuler account of these resulta, together with 
observations on the influence of environmental and 
other factors on moulting, will be published elsewhere. 

Sonya BouwEn* 


D. W. Ewue 
Crrva SBEOF 
Department of Zoology, 
” University of Natal, 
Pietermaritzburg. g ‘ 
April 16. 


* Burear of the South African Oounell for Sclentific and Industrial 
lear 1 9 ‘The British Amphibis and Reptiles’* (Oollins, London, 


Use of X-Ray Stereoscopy for examining 
-Shipworm "Infestation in vivo 


Tum ravages of the shipworm, Teredo sp., particu- 
larly in warmer seas, are notorious. In order to 
combet these attacks several methods of control are 
in use. The pretreatment of timber by creosote, 
preferably under pressure, is normally recommended, 
though other compounds have also been employed. 


Prerequisites to the devel of improved 
treatments are: (a) a knowl of the habite of 
the larval Teredo, its method of entry and selection 


of pointe of attack; (b) the growth and behaviour 
of the adult ; (c) a reliable method of ing attack 


.by Teredo on experimentally treated wood blocks. 


Since the' Teredo enter the wood as minute larvm, 
and rerpain inside, they are scarcely noticed until 
the block falls to pieces as a result of their activity. 
ges I Wal Ep EA ccleaner 
before this occurs normally involves OY cree o 
wood, as, for example, by Kraan. 

This inevitably terminates experiment. 

Although as early as 1924 a photograph of heavily 
infested wood taken by means of X-rays was pub- 
lished by the National Research Council, Washingtont, 
the idea does not appear to have been put to practical 
use. It is therefore hoped that the details given below 
will be of assistance to workers investigating measures 
of control. 

In the course of work oarried out during the past 
three years on the effloacy of various methods ofm 
treatment ~of experimental wood blocks we have 
used X-rays for in vivo examination of T'eredo without 
causing them or the blocks any injury. This has 
all us to follow the growth and boring habite 
of individual ahipworms from the time of their initial 
settlement in the wood. 





h of half of block setilac 
Radiograp One a pine ook Show ng (a) nawy 


the ( as the blook Two- 
along grain, of ET isle Sh edge. 
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The method depends upon sp. opacity to K-r&yB 
of the two reduced valves or Plafes at the 
anterior end of the animal, the “ ior aocesgory 
pallets, and the caloareons lining which it secretes 
around its burrow m the wood. Since even the 
minute valves of the newly settled larve show up 
clearly (Fig. a) the actual onset of the attack is 
revealed. . Later radiographs show the 
extent of the infestation, the ion of each animal 
and its tube bemg sharply against a beck- 
ground formed by the grain of the wood. 

A low-power mobile X-ray set was chosen for this 
work as the tube had low inherént filtration and a 
l-mm. focus, ample contrast and resolution being 
obtained on Iifex fim at 40 kVp., with an exposure 
of 10 mA./sec. at 30 in. focus-fihn distance. Using 
the same the work is posible with the smallest 
portable set obtainable. Infected blocks were scraped 
clean of surface growths and photographed in the 
laboratory, lead numerals serving to identify the 
blocks and to indicate a reference plane. The blocks 
were replaced in the sea withm a few hours of re- 
moval for examination. In this way it has been 
possible not only to follow the whole course of attack 
in series Of experiments on infected blocks, but also 
to obtain mformation on the times and 

itions of settlement, on growth-rates, and growth 

bits. 

With wooden .blocks 4-1 in. in thickneas it was 
' found desirable to in ce sterecacopy in order to 
interpret the arrangement of the burrows. A 
Sea saci) was achieved by moving the 

changer along & track parallel to one side 
of the film through a distance equal to one-sixth of 
the focus-fihm distance instead of the normal one- 
tenth. This gave an apparent 50 per cent increase 
; with greater 
that the con- 
Bee eters ey iA we ic i 
difficult to dimsociate. In some instances fiduciary 
wires were placed along the two aides of the picture 
space to indicate a surface plane and to measure 
shadow shifts if 


Stereograpbs of heavy infestations taken by this 


means give & remarkable effect, the tubea being sean. 
m three dimensions intertwined each other, 
yet every tube quite isolated from its 

A peper giving further details of the use of this 
technique is in course of preparation and will be 
puhlished shortly. 

D. J. Crisp* 
Marine Biology Station, 
University College of North Wales, 
Bangor. 


L. W. G. Jowns 
Imperial Chemical Industries, Ltd., 
Paints Division, 
Marine Research Station, 
Brixham. 
W. Warson 


quare, 

London, W.C.1. 

* Formeri a Chemical 
y perial Industries, Lid., Paints Dtyision, 


Brixham. 
Sanani ee L, ~ and Walton fmi 
E e Marine Bolena of Ea3 Gulf and Oarthbeen’” 1, Wo. È 


tires Wattle and Johnson, A. “Marine Structures: thelr 
and Preservation’’ Aga t8 ational Research 
Counoll, Washington, D.O., 1084). PaB Ee 
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Occurrence of Phoronis mūülleri in the 
Irish Sea 


Tum recent discovery of Phoroms müleri de Selys 
Longchampe off the west coast of the Isle of Man 
to constitute the first British record of the 
t of this species; according to de Selys Long- 
champs, the larva of Phoronis mélllert is Actinotrocha 
branchiaia J. Muller, which he states has been found 
at Miltport, St. Andrews, Plymouth and Valencia. 
There have been no previous records of adults of 
any iés of Phoronis in Manx waters ; but larvae, 
TECO as “‘Aotenotrocha sp. ” were found in Port. 
Erim Bay from Jane to August 1899!. The discovery 
of the adult Phoronis millleri was made dunng 
quantitative investigations of the offshore polyehæte 
faunas in November 1952. It waa found to be common 
in muddy sand at depths of 87-62 m., and to occur 
occasionally down to 74 m., in an area between four 
and seven miles west of the Niarbyl. 
Phoronis milliert was first described from 
land, where it was found in muddy sand at 35-87 m.t. 
It was next recorded from the west coast of Sweden, 


waters, where some post larve were 
found west of the Island of Ven in the Øresund, at 
a depth of 16m.‘ 

Unlike the two other British species (Phoronts 
hippoorepia Wright and Phoroms ovaite Wright), 
Phoronis millers is not colonial and does not bore into 

shells. It builds a tube of sand up to 80 mm. 
long by 1 mm. wide which stands vertically in the 
substratum. The species may be distinguished from 
all others of the genus by the shortness of the tentacles 
on the oral side of the lophophore’*. 

It appears that Phoronés midllleri is restricted to 
offshore grounds of muddy sand, and it is probable 
that it will be found to be more-widely distributed 
than it is known to be at present. 

Eve C. JUDGES 

Marine Biological Station, 

Erin, 


kar Longoheampe, M., Wim. Afesreswrters., 6 (Abit. Helgoland), 
_ Chadwick, H., 0., dom. Rep. Mar. Biol Sta., Port Erin, 18, 32 (1800). 
* Gustatson, G., REALE AE tng 1 (1935). 
Hn Kungi. Pyelegr, Silla. Hendingar., N.F., 54, 2, 
16 (1943). Thorson, G. Medd, Komin. Danmarks Fiskeri-eg 
Hewmders., Sor lank. 4, 1, 153 (1046). 


Fluorine Tests in Australia on the Keilor 
Skull and a Tertiary Marsupial 


The Keilor Skull. The application of the fluorine- 
ph te method Oakley and Hoskins 
for ining the relative ages of foesils has shown 
that the Keilor Skull from near Melbourne is a true 
foasil, and its age that of the terrace in which it was 


found. The ratio J for the skull is 2-0, and 
& 


of other foesila found èn situ in the terrace 1-0, 1-5 
and 2-9. Different parts of a rat skeleton gave 3-8 
ted, and due to low 
pe of cee. am indebted to Mr. 
W. R. Jewell, chief chemist, State Laboratories, 
Melbourne, and hia stadf for carrying out the analyses. 

The various terraces at Keilor can now be reoog- 
nived by their lithology, their spatial relationships 
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and their soils. There are remnants than those 
reported earlier*, The Keilor Terrace is not as old 
as originally estimated, for a prominent diastem in 
the Keilor Terrace runs also at the same height 
through the Braybrook Terrace. The two terraces 
have the same lithology and the same soil, so the 
Braybrook Terrace is but a partly eroded Keilor 
Terrace. 

In addition to the evidence of the fluorine test, it 
is ooncluded that the Keilor Skull could not be a 
burial because even on present levels it would mean 
an excavation of 9 ft. from the surface of the terrace 
or 25 ft. from the bank of Dry Creek. Also one 
would expect to find much more than the skull if a 
comparatively recent intrusive burial had ooourred. 
Deposition of the Keilor flood-plam has nothing to 
do with eustatia sea-levels, in my view, but was a 
fonction of restriction by the narrow winding gorge 
at the downstream end of the flood-plam in a time of 
higher rainfall. Simce then, the river has out down 
to bedrook, deposited the Maribyrnong Terrace, and 
the sediments of the Keilor Terrace (moludmg the 
Braybrook Terrace) have been oxidized. In the 
lower part of the Maribyrnong River (from the banks 
of which the Keilor Skull came), ita aasociated 
with eustatia changes of sea-level have been traced 
for more than eleven miles along the river, and 
the relationship of these to the terraces is under 
investigation. 

rae gaat va par ar lalla cote 
not @ second skull as earlier reported. The - 
understanding arose apparently from laok of know- 
ledge of bones by the sand contractor who signed the 
statement.  War-time oonditions precluded full 
investigation at the time. Even if the Keilor Skull 
had proved to be a burial, the charooal, calomed 
bones, red ochre and implement found together in 
the terrace (apparently associated with the diastam) 
provide sufficient evidence of human occupation at 
the time the Keilor Terrace was being deposited. The 
skull was a few.feet from the lentiale of charcoal, 
oto, 

Tertiary Marsupials. A. fragmentary ramus of the 
mandible of a marsupial was found some years ago 
in a Lower Pliocene marine shell bed near Hamilton, 
Victorias. The fluorine test, foraminifera and matrix 
obtained from a tooth cavity and around the bese 
of a tooth, and the circumstances of collection all 
combine to establish the validity of this important 
foaail. A well- third molar tooth is hypsodont 
and sharply bilophodont, showing the typical special- 
ization for the grassland habitat. It is a Maoropus 
in the wide sense, and proves that the idee 
' did not evolve in the late Tertiary (of. ref. 4, p. 12). 

In a fossil podsol-soil with Tertiary planta in 
position of growth, overlying the marine beds from 
which came-the Maeropus, and sealed off by a basalt 
flow, I have found an upper molar of ẹ cuscus. The 
soil is almost certainly of Upper Pliocene age®. A 
subtropical rain-forest environment is suggested by 
both cuscus and the aasociated flora. 

The known Australian Tertiary marsupials are 
now therefore three in number, namely : 


Upper Pliocene 
Lower Pltosene 


Lower Miooens to Tipper ee a besa 
Boome 


(anthors wary on age) 
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The first two come from Victoria and the third 
from Tasmania. Two sre phylangerida and one & 
macropodid. Al are a oe ete and herbivores. 
All are of sizes comparable with their extant con- 
geners, and the evidence (so far as it goes) suggests 
that the marsupials were small in the Tertiary, giant 
in the Pleistocene, and small again in the Holocene. 
The small forms co-existed with the giant ones in 
the Pleistocene, but in much smaller numbers, 
jadging by the number of fossils found. The process 
of switching back to amaller forms appears to be 
stall going on, for the bigger kangaroos are tending 
to die out, whereas the amall marsupials are thriving. 
Five sites indicate that the Australian aborigines 
were there in the time of the giant marsupials, so 
aince then the aborigmes have had to adjust them- 
selves to alimatic changes, to the attendant vegeta-' 
tional and physiographioal changes, and to changes 
in their food fama and flora. 

Full details of the above and associated nvestiga- 
tions are being published in the Memoirs of this 
Museum. ' 

EpmoND D. QL 

National Museum, 

Melbourne, 
Australia. 
March 12. 


1 Oakley, K P., and Hoskins, O. R., Watwre, 165, $70 (1060). 

* Keble, B- A., and Macpherson, J. H., Mem, Wet, Mus, Melb., 14, (9), 
‘Mahony, D. J., Mem. Nat. Mua. Melb., 13, 7 (1048), 

‘Raven, H. O., and Gregory, W. K., Amer. Mus. Novit., 1800 (1046). 
: GI, H. D., Aust. J. Sot., LB (2), 47 (1052). 





Two Cytological Forms of RRS eae 
virginianum in Eastern North erica 


P. virginianum L. is the only representative of the 
P. vulgare complex which is known to occur on the 
eastern seaboard of North America. It has hitherto 
been regarded as a well-characterized species readily 


- distinguishable from all others by the possession of a 


striking of stellate paraphysis which has been 
intensively studied by Martens! and his collaborator, 
who regard them as modified sporangia. The chromo- 
De eee er ene nee 
of us to be diploid? 

Fig. a shows a metaphase plate obtained in 10958 
from the loid plant from Halifax, Nova Sootia, 
previously ibed and The chromosome 
number, as stated, is 87, and one of the characteristic 

physes is illustrated in Fig. b. We have a aimilar 
iploid plant, obtained afterwards from near Ottawa, 
which waa referred to in a later publication" as coming 
from the province of Ontario. This attribution is 
not quite correct, amce we have now learnt that the 
original site of collection was ‘‘on the Gatineau river, 
10 miles north of Ottawa”, and therefore actually 
over the border into the province of Quebec. It is, 
however, also diploid, as stated, and it serves to 
ahow that thie form of the species is probably the 
prevailing one, at least in the regions immediately 
adjacent to the Bt. Lawrence estuary. 


A third plant of the species to us in 1948 
-byt only examined is, however, not diploid. 
It is a tetraploid without (Fig. 0), but 


it nevertheless bears stellate paraphyses of the same 
general type aa the preceding (Fig. d). They are 


leas numerous, only about four per sorus 
instead of about twenty per sorus, and the cell size is 
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. There may be other morphological differences, 
ashes the of form in paraphyses of the same plant 
sei ested TL ee ies ene Ges ct cay 
The plant came from ‘'10 miles north of Kingston, 
Ontario”. 


(e) 


: | 


a) hon eye mota ne o P. - iom Nova pots 
x : pongke A pare game. (x BO. 
te ine ales Siow aa Cf au ee ye: -€ 


paraphyees of the tetraploid. 


On the basis of only a single specimen of the tetra- 
ploid, we cannot usefully attempt a full morphological 
comparison of the two forma, though it is to be hoped 
that with more ample material it will be possible 
to detect some simple diagnostic differences for 
distinguishing them in the fleld. We therefore wish 
to direct the attention of local American or Canadian 
botanists to this problem, and we would welcome 
further information or material which might elucidate 
the relative geographical distributions of the two 
forms. 

Their genetioal affinity is in the meantime being 
investigated in Leeds. i 

I. Manton 
M. Sprvas 
Botany De ent, 
University, 2. July 28. 


ar a i ise mig a Martens, P., and Pir- 


kard, N., La Cellule, 61, 158 
"oom 


oa Soon. 
meds L, Nate, 187, 37 (1051). 
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Factors affecting the Regeneration of 
Root-Cuttings 


Roor-currines can be used for the rapid vegetative 
PERAR of many planis; but, despite certam 
advantages, the method has not been 
widely employed in British horticultural 
practice, possibly because of its apparent 
uncertainty. Batches of cuttings which 
appear to be quite suitable may some- 
times give & high proportion of succcases 
and at other times fail complotely. 
| Recent work on the regeneration of 
root cuttings may throw an interesting 

| ight on this question. 

Most of the initial work was done with 
raspberries (Rubus idamus L.) of the 
varieties Lloyd George and Malling 
Promise. Roots were dug at intervala dur- 
ing a period of four years from plants up 
to two years old and made into cuttings, 

| which were mainly 8-12 om. long and 
2-4 mm. in diameter. Ihe cuttings 
were inserted horizontally ın throe differ- 
ent environments: namely, heated glase- 
house (58 batches, comprising & total of 
1,507 root-cuttings planted 2-3 cm. 
deep); unheated frames (24 batches, 
648 cuttings, 2-3 am. deep); and open 
ground in full sun (46 batches, 1,003 
cuttings, 3-5 cm. deep). 

| Although all the roots used were 

healthy, usually well-furnished with buds 

and apparently ideal propagating ma- 
terial, the proportion of root-cuttings 
which regenerated varied widely be- 
tween different seasons of the ; 
| Mot of those taken from May to July 
| died, but from August to wie a higher 
| proportion regenerated, and by far the 

greatest percentage of successes were 

from cuttings taken in the winter months. 

i Such se marked seasonal effect was 
not un The work of prop- 
agators such as Stewart! at the Royal 


with # = 37. Botanic Garden, Edinburgh, has shown 


that stem cuttings of many species 
regenerate more readily at one season 
than another, and it was therefore 
not surprising to find that roote also showed a 
rhythmic seasonal response to propagation by 
cuttings. 

However, further analysis shows not only well- 
marked ‘on’ and ‘off’ seasons for the propagation of 
raspberry root-cuttmgs but also distinct trends m 
their responses to different environments at different 
seasons. These trends are indicated in the diagram, 
which shows the results of a typical year’s work with 
the variety Malling Promise. Results in other years 
and mm experuments with the variety Lloyd George 
have shown similar trends. 

Dumnng the ‘on’ season, from autumn to sprmg, 
the proportion of successes in the glasshouse tends to 
rise to a peak for cuttings inserted. during the months 
of January, February and March. On the other hand, 
out-of-doors the peak 1s reached much earlier, the 
best results being given by cuttings taken soon after 
the beginning of the ‘on’ season, with a decreasing 
proportion of successes from cuttings put in cee: 
after. Cold frames provide a muicro-climate inter- 
mediate between a heated glasshouse and the open 





3 È & 4d d 8 


Months of the year (Juty 1961--Juns 1082) 


ee, tueerted ont doors; A-—-A—, cuttings 
Ua ey te bts geno 


eee 


‘Thus ausoee or failure in the ion of rasp- 
appears to primarily on 
an annual rhythm which may be strongly influenced 
by environment. Cuttings taken during October or 
November are most likely to grow if natural 
winter temperatures by planting out-of whereas 
those taken from December to February respond 
better if in a oold frame, and from March to the 
end of ‘on’ season the highest proportion of 
sucéeases comes from cuttings put in a heated glass- 
house. Thus it appears that, the later cuttings are 
taken in the ‘on’ period, the warmer must be the 
enviromnent to promote growth and regeneration. 
Fir eae cot ne a aglow aerate 
ion of a wide renge of herbaceous and 
aa cps Aca tepea gat grown under various 
seed ven ge Ae ons it is hoped that the 
work may clarify the position, enabling a higher 
roportion of successes to be obtained, with certainty, 
iby ths de oiro Geraings It is too early yet to suggest 
any generalizations, 7 but there are mdicetionsa of 
well-marked ‘on’ and ‘off’ seasons for the propagation 
of other species by and that the optimum 
ternperature oonditions for propagation may vary 
from one period to another within the ‘on’ seaaon, 
as in the case of raspberries. The best season for 
propagation may thus depend an the nature of the 
environment into which the root-outtings are to be 


ion of raspberry root 

making and planting the root- 

management of the 

plants produced will be described in detail elsewhere. 

~ ə J. P. Hupsoyx 
Department of Horticulture, 

Univergity of Nottingham Behool of Agricylture, 

Sutton Bonington. 


June 13. 
1 Graham, E. J. D., Sot. Hert., 4, 97 (1938). 


Diacetyl as a Flower Scent 

A nycaNY publication by Derx' recorded diacetyl 
as the cause of the butter-like scent of the flowers 
of Fagræa racemosa Jack. (Loganiacess); another 
case of the game phenomenon can now be recorded. 
This new obeervation was also made in the Botanic 
Garden at Bogor, Java. Sulina ed caren 
Polyakhia Boeri. angustifolia 
(Ancnaces), a beautiful tree, exhaled a heavy odour 


-a YA 
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of fresh butter. Bome flowers were tested, with 
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positive resulta, for the presence of diacetyl by the 
method described by Derx. The red, dichroitic, 
crystal needles of dimethylglyoxime-nickel appeared 
within 30 min., so it was concluded that in this case, 
too, the amell of the flowers is caused by diacetyl. 
Diacetyl haa thus been found in flowers of planta 
belonging to different families. 
Jaane T. DE VEIBS 
Koninklijke/Shell-Laboratorium, 
Amsterdsan. 


March ll. 
1 Derx, H. G., Amn, Begerionses, 1, 49 (1050). 


Behaviour of a Triticum x Secale Hybrid 
under the Action of Colchicine 


Ix the sprung of 1952 an attempt was made to 
double the chromosome number of a single wheat x 
rye F, hybrid plant with the object of Ta 
fertile amphbidiploid. In view of the limited material 
available a method of injecting the culms with 0-08 
per cent colchicine was adopted. 

One cubn, a little more advanced than the rest, 
was not treated since it was believed that the stage 
of meiosig bad already been reached. It grew 
normality and gave a sterile spike typical of F, 
Triticales. The treated culms were injected. 5-7 
times, but this was found to be exceasive. Growth 

oe Oe ee E T 
o-tumors, and the and 
no spikes devel oa cubos 
showed reduction in growth and gave normally 
fertile spikes (see photograph). Presumably colchicine 
had passed from the treated culms to the untreated 
ones. Sud aotod om mieten Cr oi colle: Jaat- poroa 


meiosis. l 
The original plant was used by crossing ‘Ardito’ 
wheat (2n = 42) with ‘Petkus’ rye (2n = 14), and 


e Kalaan of the geri pE oee ian it 


wes & true hybrid. On this besis, the plants 
from the grains produced by the fertile spikes 
were to have 56 chromosomes. However, 
in two plants already counted, 42 chromosomes 
were found, and one 
of these planta which 
developed to maturity is 


In order to explain 
these results, one would 
‘have to consider the ioe 
mote ibility of Ə 
Sriginal SplaatY avelo 
ing from two embryos, 
one of which would be 
a true hybrid and the 
other the result of a self- 
pollinated ovule. More 
probably, however, it ap- 
pears that rye ohromo- 
somes were lost. during 
the divisions under the 
action of colchicine. As 
confirmation’ of thia is 
the fact that knobe, which 
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that this explanation is correct, we-are 
led to conclude that the derived wheat plant is 
completely homozygous since it has resulted from 
ie eae ar of a gametic set of chromosomes. 
es e a e 
taken. 
EDMOND VILLAX 


MrsusL Mora 
Estação de Melhoramento de Plantas, . 
Elvas, Portugal. 
May 19. 


Photosensitized Oxidation of Alcohols 


Reonyt investigations of the photo-oxidation of 
alcohols, sensitized by benzophenone’ and by azo- 
dyes", while providing valuable information regarding 
the general form of the reaction, do not enable its 
detailed mechanism to be specified. Using anthra- 
quinonoid sensitizers, however, it has been poasible 
to obtain diagnostic evidence as to the nature of the 
Individual processes concerned. 

Aqueous neutral or acid solutions of the alcohol 
containing small quantities (107-10 Mf) of anthra- 

e 2:6 disodium sulphonate were irradiated 
oy 3650 A.) in presence of oxygen at a shaking speed. 
of 600 

The chief features of the photosensitized oxidation 
of ethanol are : 

(1) The rate of oxygen uptake at constant pressure 
is virtually independent of the reactant concentrations 
but is proportional to the first power of the rate of 
light absorption. Also the quantum yield is approx- 
imately unity and is independent of temperature 
(O-40° C.). Hence a non-chain mechanism is in 

on, 

(2) The reaction consist simply of acetal- 

dehyde, acetic acid and peroxide (almost entirely 
hydrogen peroxide). It has been demonstrated 
conclusively that, except at low aloohol concentra- 
tions, acetic acid arises directly from the ethanol ; 
it is not the result of secondary oxidation of the 
acetaldehyde. 
(8) Product yields based on the oxygen absorbed 
by the system are independent of light intensity and 
alcohol concentration, but vary eigniflcantly with 
oxygen preesure and sensitizer concentration. The 
Immuiting conditions are : 


pressure Low High 
Lad, rena ER A High Low 
Acid yield 0 per cent SS per cent 
yield 100° n 18 n 
yield 100 »„ T , 


4 


(4) The reaction-rate and product yields are 
independent of pH under non-alkaline conditions. 
This, together with other evidence, suggests that the 
photo-oxidation occurs by a free-radical mechanism. 

(5) The anthrequinonoid sensitizer operates by a 
cyclic mechaniam; its concentration remams un- 
changed after the abeorption of many times the 
equivalent amount of o At low oxygen 
pressures, measurable quantities of the corresponding 


sensitizer 
molecule involves abstraction of hydrogen from its 
surroundings. Since this does not ocour m absence 
of the substrate, it follows that the hydrogen is 
removed from the alcohol, with the simultaneous 
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podton of a semi-quinone radical. At high oxygen 
pressure, this is rapidly re-oxidized to the anthra- 


quinone form; at low oxygen preasure, further 
reduction to the anthrahydro one can occur. 
- These observations may all be interpreted in terms 

of the following reaction scheme : 

(lI) A + Aw + A® 

(2) A* + REH — AH—+ &— 

(3) R— -+O,  — RO 

(4) AH— + 0, >A + HOr- 

(5). R— +44 ~» AH— + aldehyde 


(8) 
(7) 
(8) 


RO,— + HOr— — aldehyde + H,O, + O; 
HOr— + HOr— — H,0, + Oy 


(9)- + R—  — aldehyde + RH 
(10) R— + ROr— — 2 aldehyde + H,O, 
(11) &B— + HO,—- aldehyde + H,O, 
(12) AH— + AH— -+AH,+ 4 
f H 
RE represents the alcohol, R— the radical R.C—, 
OH 


H 
while RO,— corresponds to R.C—OO-— and AH— to 
l OH 


the semi-quinone redical. When acid production is 
favoured, reactions (1}-(4) and (6}{8) predominate. 
Applying stationary-staté conditions to this scheme 
it can be shown that: 
(a) To a first approxim&tion over the whole range 
of oxygen pressure and sensitizer concentration : 


eee eee P A] 
= Q + o where O and O” are 
taad yield)‘ Oal’ constants. 

(b) At high [O,] and low [A]: 

Acid yield x 3/2 + aldehyde yield = nae adios 

Acid yield + aldeh yield = wold. 

(c) At low [O,] and [4]: aldehyde yield =e 
peroxide yield = 100 per cent. 

The experimental date are in accordance with these 
relationships. 

In many respects the above mechaniem resembles 
those established for the autoxidation of unsaturated. 
hydrocarbons? and aldehydest. The completely 
different kinetic behaviour results from the fact that 
the peroxy-radicals are incapable- of abstracting 
hydrogen from further aloohol molecules. Moreover, 
the producta are derived almost entirely from the 
inter-radical terminating processes, which make only 
a minor contribution when reaction chains are being 


propagated. Hydroxy- ide and hydroxy- 
xides do not figure tly, among the pro- 
Gusts because they readily break down to aldeliyde 


and hydrogen peroxide. 

Photo-oxidations conducted in absence of water 
using anthraquinone as sensitizer, and also in aqueous 
solution using hydrogen peroxide, agree with the 
above picture. . Similar considerations have been 
applied to secondary aloohols and «a-glycols. ftso- 
Propanol, for example, gives the expected 100 per 
cent yields of acetone and hydrogen peroxide at all 
oxygen pressures and sensitizer concentrations ; 
2: S butviens pivoal) however- exhibits the eddsuinnal 
feature of carbon-carbon bond fission. 

This mechanism is of interest in connexion with 
the phototendering of oallulosic textiles, induced by 
certain anthraquinonoid vat dyes: it suggesta how 
hydrogen peroxide* can arise and carbonyl groupe 
can be introduced into the cellulose molecule. The 


latter, under the mild alkaline conditions of washing, 


? 
- 


ir 
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are then sufficient to bring about degradetive reactions 
of the recognized by Devidson’ and recently 
interpreted by Corbett, Kenner and Richards*. It is 
important to emphasize, however, that this representa 
only one aspect of the complex tendering process. 

This work forms part of the programme of fanda- 
ee ee ae ee 
Rayon Research Association. 


J. L. BOLLAND 
.H. R. Coormr 
British Rayon Research Association, 
Barton Dock Road, 
Urmston, Nr. Manchester 
April 10. 
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Salt Interference In Su 
of U 


Doura a recent On em of lactosuria in 
burns’ following cutaneous abeorption of the lactose 
icillm-lactose powder, it was found that 
Aa Stearns tography of the urine yielded spots 
of considerably me F values than lactose itself. 
0-02 ml. amounts of urine were applied; and the 
solvent consisted of n-butanol 5:7 parts, ethanol 
1-57 parts, water 2-73 parta, and contained 1 per 
cent ammonia solution. The substance obtained from 
these spots, however, when isolated and identified 
by standard chemical procedures, proved to be 
lactose. 
Similar anomalous Hy values could be obtained 


using the organic phase of a solvent system consisting 
of n-butanol 4 » water 5 parts and sieht acetic 


acid 1 part. 
hydrogen 


ar Siroma 


ph 
substituted for urine, similar resulta were obtained. 
Sodium chloride (0-2 M) or 2 per cent urea used as 
lactose solvents did not give lowered Ry values. 

Ry values almost corresponding to those of the 
reference substance in water were given in a neutral 
solvent system containing n-propanol 7 ethyl! 
acetate 1 part, and water 2 parts. e therefore 
inferred that the phenomenon observed could not be 


entirely explamed by hydration. 
To investigate the possibility of compound forma- 
tion, a8 suggested by the more intensely stamed 


Ce eR TEON OEA aie VE E BERA 
n-butanol ethanol jraterjaminonka 


ing & neutral solvent 
for tbe second de- 
velopment. Only one 
the raf of similar Ry to 
reference spot was 
Serial elu- 
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x po 

te chromatograms of with and witbous 0:1 Wf 
cae aii run in (A) abate 

£ eDi (B) a- actlate/water 


tion after loading a cellulose column prepared from 
Whatman No. 4 paper with lactose in sodium sulphate 
showed lactose contaminated with salt and 
lactose. The salt-contaminated fractions, when 
from the salt, showed identity with pure lactose. It 
was therefore concluded that no compound or com- 
plex was formed with the salt. 

It is well known that organico acids will migrate 
in organio solvents either as the free acids or as their 
ammonium salie’. “Definite though low Ry values 
are also given by inorganic acids and their salta. 
Duplicate of lactose m sodium 
sulphate were run in n-butanol, ethanol and water 
containing ammonia. One was sprayed with bromo- 
phenol ‘blue in 0:2 per cent aqueous citric acid. It 
was found that the darker-stamed area shown when 
spreyed with aniline hydrogen phthalate corresponded 
to the upper region of the acid spot, which had 
migrated as ita ammonium salt. The failure of sodium 
ahloride to cause the interference is explained by its 
failure to migrate in the solvent system employed. 

We also investigated whether the anomalous Rp 
values were produced by an initial delay only or by 


grams run for 4, 6, 12 and 24 hours under identical 
conditions. The values show that the retardation 
is leas marked the faster the sugar moves, but ita 
relative magnitude is unaffected by ‘time. This 
suggests that there is a persistent interference between. 
the salt and the sugar causing a continuing elongation 
and fusion of the two spots m the case of alower- 
moving sugars. 
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Int view of this experience, se ES cay cheat 


chromatograms of biological material which it might 
be impractical to de-salt ahould be run in a neutral 


medium.” -We have found the n-propanol/ethy] 
acetate/water mixture described above highly suit- 
able for separation ees ann a e i 
biologicel uids. 

S. Baar 

J. P. Bow 
‘ Medical Research Council 
Industrial Injuries and Burns Research Unit, 
Birmingham Accident Hospital, 
Birmingham 15. 
May 9. is 

1 Baar, 8., and Bull, J. P., Lamos, 1, 978 (1062). 

1 , H. P., and Barker, H. A., Anal Chem., £3, 1033 (1081). 
o ri ay A ` ; 
e u! : ‘ 

Slow-Neutron Scattering Cross-Sections 
of Magnesium 
Toa bound-atom and the coherent scattering 

crose-sections of magnesium have been given’ as 
4:2 and 2-4 barns ively, and it has been 
pointed out'# that these values are inconsistent with 
later measurements. In order to decrease the margin 
of uncertainty, we have re-determined the free-atom 
scattering cross-section. ki ~ 

The total crose-section of magnestum has been 
measured usmg the arrangement shown in Fig. I, 
which selects neutrons in the entrgy-range 0:5- 
1,000 eV. The number of neutrons soattered by the 
2 gro./om.! of B,O, or 0-070 in. of polythene is the 
same. Thus, if we denote the counting-rates with 
and without the sample when the polythene (boron) 
is in position b P, (B,) and P (Bi r respectively, the 
ratio (P, — B,/(P — B) will be the transmission of 
the sample for those neutrons which are absorbed 
by the 2 gm./em.* of B,O,. The calculated spectrum 
of these neutrons is shown in . 2, and their cal- 
culated mean wave-length is 0-145 A. (3-DeV.). Over 
the neutron energy-range covered by this spectrum, 
the absorption cross-section of magnesium is neglig- 
ible* and the total cross-section id constant‘, so that 
our measurement is of the free-atom scattering oroas- 
section. 


magnesium 
oxide croas-section. The results obtained were 8:53 + 
0-14 and ee ee 
and magnesium oxide measurements respecti 
The mean value is 8-51 + 0:09 barns. This yiel 
a caloulated bound-atom seer cross-section of 
3-82 + 0-10 barns compared to 8-8 + 0-2 quoted 
in ref. 4. 

The ocherent- scattering cross-section has been 
determined recently by-the neutron diffraction® and 
the mirror’ techniques, values of 8-4 + 0-14 and 
3-7 + 0-15, respectively, being obtained. If the mean 
of these values is subtracted from our value for the 
bound-atom cross-section, & value of 0-27 4 0-14 
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barn is obtained for the incoherent cross-section. 
This result is consistent with the direct measurements 
of Squires? (0-11 barn) and Egelataff (0-00 + 0-02 
barn) of the incoherent cross-section. Thus the values 
of the scattering cross-sections of magnesium are now 
in better agreement. 

P. A. EGELSTAFT 

R. Jackson 
Atomic Energy Research Establishment, | 


Nr. Didcot, Berka. 
June 8. 
1 Shull, O. G., and Wolan, H. O., Phys. Rer., 81, 527 (1961). 
"Bacon, G. H., Ana Oryx., $, 664 (1062), 


* Squires, G. Le, Proce. Roy. Soo., A, $18, 192 (1932). 
*USAE.O.U. 2040 (1982). 


*Higelsiafl, P. A. ABBR. N/E 1165 (1088). 
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Photo-elastic Effect in Lead Nitrate 


In an earlier communication!, it was reported that 
barium nitrate behaves in an exceptional manner in 
respect of its photo-elastiaity. Since then, crystals 
of lead nitrate have also been studied, and differences 
between the stress-optical constants, as determined 
by œ Babinet compensator for the sodium D lines, 
are found to be: 


(dii — Jin) ™ —19. 18 xX 10-4, (Quip) = —11-84 x 
10-4 and gy, = —1-393’x% 10-4 0.q.8. units. 


_ These values are similar to those obtained in barium. 
nitrate in being quite large. (¢1:~1,) ia different from 
(Zi7-@13), as we should expect for the T} class of 
crystals to which lead nitrate belongs. The difference 
is 60 per cent of the lower value and is very large 
indeed. As in barium nitrate, in this substance also, 
the birefringence produced by presure along a cube 
axis is nearly fourteen times that produced by an 
equal preesure along a cube diagonal. The photo- 
elastic behaviour of lead nitrate ia therefore to be 
regarded as highly anisotropic and very exceptional. 

B. BHAGAVANTAM 
© K., V. Kamana Rao 

Physical Laboratories, i 

Osmania University, 
Hyderabad. 


April 10. 
1 Nature, 108, 740 (1948). 
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FORTHCOMING EVENTS 


(Meetings marked wiih an asterisk * are open to the pubhs) 
‘Tuesday, September, {—_Wednesday, Septémber.2 - 


IW*YERE ATION AL Pit COMMISION ON QOCBANOGRAPHY (In the 
ONA D Tepoa), at 10 -each Tr ponam 
aIL on 
Orbe Deep Bee and the History of ern á 


Wednesday, Sepiamiber 2—Wednesday, September 9 

BRIMEH ASSOCIATION “FOR YEE ADVANCEMENT OF Bamwom (at 
Livecpool).—~Annual - Meeting: 
Bowie arta ere Appleton, F.R-8 : “Selence for {ts Own 
Sake” (Presidential Address). a 
Thoreday, September 3 ; 

At 10 am.-—Sir Wiward Appleton, F.R.B.: ' 
with Radio and igen 


n Things ( ut 
yo alata Sar wpe : 
At 10 a.m.—Prot. G . BR, Clemo, FRB. : CE and Same 
At em Ey A. Smith : “rhe Maintenance and Spread of 
“ore Gress, Beotion D) 
At 10 a.m.--Ths t Hon. Lord Dudley Gordon : 


At 10 a.m.~~Prof, Rtr Harold J F.R.B.: ‘Half a Century of 
‘At 10 am.—Prof. R. H. Kinvig: “The Geographer as Humantst’’ 
At 10 a.m —Prof. F. W. : “Open and Repremed Monetary 
ee Addrem, Soston F), 
At 10 am.—Prof. W. Fortes: “ and’ Deseription in Social 
pee oot ers Greek BD eniatry Both 
ett lune: see oe 
AS 10 am- Dr. 1. Ea FBS.: Aree. Baia 3) 
t 8 p.m. 
py’ 


At 10 Dr. D i1, Adron, Boci a nd of 
em — : : 
for ` pynt a Becikan 
At 8 p.m.—4ir. Hrie Bhipton: “Mount Everest, 


Wednesday, September 2—Saturday, September 12 
zg AAS DADO AND ENCA ETON. (at Bene Court, 


_ Thursday, September 3—Thursday, September [7 
Cntnodal Plaw? Heererriow (at Olympia, London, W.14).* 


APPOINTMENTS VACANT 


Apprioations are invited for the following appainiments on or 
the dates mentioned : d : 
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RADIUM * Even in these days of man-made isotopes the historical 
RADON natural radioactive elements are still indispensable to 
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-THORIUM X elements in a purer state and a wider range of physical 


THORIUM B forms than ever before. 


as Q-emitters, as B-emttters 
as Y-emitters, as neutron sources, 


as emanating SOUTCES . 
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MODEL 30 
Battery Portable pH Meter 


A small, compact, direct read- ' 
ing instrument especially de- 
signed for portable use. It 
contains its own batteries and 
all Accessories needed to make a 
complete pH determination 
away from the laboratory. 

“ 


Specification 


* 

Range 0-14 pH 
Accuracy + 0 I pH 
Discrimination 005 pH 
Ske 144” x 52” x 104° 
Weight 22 Ibs. 
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INTRINSIC VALUE OF 
SCIENCE - 


N his presidential address to the British Association 
at-Liverpool thirty years ago, Sir Ernæt Ruther- 
ford, as he then was, surveying the rapid advance of 
physiœ- since the Association had previoualy met in 


THE 


‘Liverpool—a period which had been termed the 


heroic age of physical science and which Sir Ernest 
himself was inclmed to characterize as the renaissance 
of physicsa—made two points which are reflected in 
the address which his sucoceasar in the ‘presidential 
chair has this year delivered to the Association (see 
p. 424 of this issue). Sir Krnest Rutherford noted, 
first, how the remarkable achievements in applied 
science which he reviewed had been built on the 
foundations laid by fundamental investigations of 
workers In pure science, but that these practical 
applications, in turn, had benefited the fundamental 
investigator by providing, through the new methods 
and appliances developed for technical purposes, the 
means of attacking still more difficult problems. No 
sharp distinction, said Rutherford, could be drawn 
between the importance of so-called pure and applied 
research : both were equally essential to progress, and, 
without flourishing schools of fundamental research 
in our universities and scientific Institutions, technical 
research must tend to wither. 

Sir Edward Appleton this year once again referred 
to the achievements of applied science and to the 
extent to which discoveries in pure science whioh, in 
their time, had no obviously practical impart, had 
Igter proved to be the foundations of major improve- 
ments in our material civilization. While, however, 
he fully recognized the importance of this aspect of 
science, and that ‘the cost of scientific research was 
part of the price to be paid for industrial progress, 
Sir Edward’s fascinating exposition of the way in 
which during the past twenty years or more science 
has been exploring the mysteries of space was designed 
to illustrate not the practical value of science but its 
intrinsic valne—-that science is ilummating as well 
as fruitful. He developed a line of thought which 
can be seen in embryo in the closing paragraphs of 


his predeceasor’s address thirty years before. 


Bir Ernest Rutherford said that the rapidity of 
advance in physica had impreased him more and more 
with the power of the scientiflo method in extending 
our knowl of Nature, and he referred particularly 
to the importance of a happy blend of experment 
and disciplined mmagmation, especially in a group of 
individnals of varied mental outlook. In penetrating 
obacurity we depended above all on the combmed 
efforts of a.number of adequately trained ordmary 
mean. of scientrfle magiation. The passage in which 
Rutherford elaborated the way in which the work of 
different specialista interacts and co-operation leads 
to general advance is a remarkable prediction of 
experience which, for example, operational research 
has made familiar; and he referred in concluding to 
the importance of the intellectual value of scientific 
work, more especially as providing the intellectual 
appeal which would attract young men of ability to 
enter on a aciantific career. 


j 
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Sir Edward Appleton’s address, by and large, takes 
up the theme where Rutherford left it. Leaving on 
one side for once the utilitarian aspect of science, he 
expounded brilliantly ita intellectual interest, the 
way in which knowledge and insight supply sufficient 
reward in themselves and their pursuit provides a 
satisfying and worthy way of life. He also left on 
one side any consideration of the cultural or educa- 
tional value of science; but nevertheless his address 
provides an outstanding demonstration of those 
inherent possibilities in science which could be used 
as vehicles of broad trammg not inferior in cultural 
value to the humanities. Quite incidentally, Sir 
Edward has taken up the theme which the late Sir 
Richard Gregory was never tired of urging, and has 
given a notable exposition of the value of science 
“as one of the great human endeavours to be ranked 
with arts and religion as the guide and expression of 
man’s fearless quest for truth”. 

Moreover, rt will be noted that, in pointing to the 
intrinsic value of science itself, Sir Edward did not 
attempt to claim that science by itself will supply all 
that is required for a full and complete life. Aocoord- 
ingly, his argument that science, when pursued for ita 
own sake can, and does, provide an easential element in 
a satisfying life in the world to-day is the more con- 
vincmng. He puts science in ita right place, not aunply 
as & means of doing things, of gaming power over 
Nature, of winning new knowledge, but as something 
by which man is enabled to live in a full sense. The 
passionate desire to explore and understand contri- 
butes samethmg to the scientist who experiences it, 
whether he be amateur or profeesional, and quite 
apart from any achievements to which it may lead ; 
and that contribution is just as enriching in ite way 
to human hfe and experience as the immortal 
creations of the human spirit in poetry, art or religion, 
on which science as such has little light to throw. 

In directing attention to the value of science as 
human experience and as & worthy means of expres- 
gion for the human spirit, Sir Edward illustrated his 
argument by describmg the way in which recent 
discoveries of great astronomical interest have been 
advanced at times by the observations of gifted and 
enthusiastic amateurs, even if the full meaning and 
implication of the observations had only been 
revealed by the skill of the professional scientist. In 
domg this he emphasized a value of science which 
was well brought out by Dr. C. E. Raven m his study 
of English naturalists from Neckam to Ray. Dr. 
Raven holds that Bacon and those Christian thinkers 
who followed him and founded the Royal Society 
were not primarily concerned with the benefit of 
their discoveries to mankmd. Their basic conviction 
was that a more accurate understanding of the 
Creation would give them a truer knowledge of the 
Creator’s will and thus enable men to live more fully 
aod intelligently in accordance with that will. 

Sir Edward Appleton’s argument is, if we accept 
Dr. Raven’s interpretation, easentially for ‘the same 
point of view—that the scientific method of obeerva- 
tion and experiment, and the qualities demanded in 
their pursuit, contribute to an outlook and & view of 
life that are both worthy and essential if men are to 
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confront the world with understanding and unafraid. 
So far from reducing life to something cold and 
mechanical, modern science in its explorations ranges 
from the heart of the atom to the frontiers of the 
universe and, like poetry, reveals depths and 
mysteries beyond and quite different from the 
ordmary matter-of-fact world to which we are 
accustomed. Boldly, but with reason, Sir Edward 
claims that science has given back to the universe 
that quality of inexhaustible richness, umexpectedneas 
and wonder which at one time it seemed to have 
taken away. 

“Le silence éternel de oes espaces infinis m’effraie’’, 
wrote Pascal, and so might a contemporary Eliza- 
bethan write of the vastness of the universe being 
explored to-day, or of the possibilities disclosed by 
the discovery and application of nuclear fission and 
other discoveries and developments of our day. But, 
on reflexion, Pascal added: ‘Toute notre dignité 
consiste donc en la pensée. C’est de lå qu’il faut nous 
relever et non de l’espace et de la durée, que nous 
ne saurions remplir’*. The contmbution of science 
to the understanding of the forces of the universe is 
an essential element in the formation of a worthy 
and adequate view of life. Without it man can 
neither know, nor do, nor steer onward to any 
proposed haven. 

The scientiflc approach is:not only an essential 
elament in the formation of a worth-while view of 
hfe; it is also, Sir Edward reminded us, afar more 
personal and imagmative activity than is sometumes 
realized. When all allowance is made for the distance 
that deliberate application to discovery can take us 
or for the progress which can result from team-work, 
especially in following up or consolidating s big 
discovery, the big Jumps ahead are usually the 
adventures and intuitions of a amgle mind. 

That scientific advance still depends so largely on 
the individual needs emphasizing in a world in which 
it is common to discount individuality and to foster 
uniformity, if not conformity. Sir Edward Appleton, 
however, was concerned to emphasize the extent 
to which the scientific process requires the fullest 
and subtlest employment of all our faculties rather 
than to urge that if the individual is to make his full 
contribution in science as im art, literature or other 
creative work he must find the conditions appropriate 
to creative expression. Many a vital discovery, he 
remarked, has been nothing else than recognizing the 
unexpected. Even in expermmental work, it was the 
primacy of an imaginative idea or intuition that 
often started it all œf, and whether like Pasteur we 
emphasize that chance only visita the prepared mind 
or, with Sir Edward, stress the importance of asking 
Nature the right question and in ita moet direct form, 
the rigour of the intellectual discipline involved is 
unmistakable. 

A further point was brought out here by Sir 
Edward. Askmg Nature the nght question m the 
right way, or recognizing a theoretical pattern in a 
tangled skein of experimental data, often has the 


affect of mtroducomg an element of beauty and 


elegance into the acientist’s work. As he pomted out, 
* '"Perdes’’, 206 and 847 (edit. Bronschvieg, Parts). 
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when we refer to a “beautiful theory™ or an “elegant 
experiment”, we do not mean that the experiment is 
necessarily conclusive, or that the theory is irrefutable 


or even particularly fertile in its consequences. 


Rather we mean that it possesses a quality of mevit- 


ability—as if it could not have been done or expressed 
differently without losing something essential. 
Exactly the most appropriate means had been 
chosen, and the consequent economy of means or 
material or of words gives the experiment or theory 
something of the same oharacter of fitness for the 
purpose that marks the choice and selection of the 
artist, sculptor or writer in the production of a great 
work of art. 

More might well be made of this maginative aspect 
of science in relation to its creative faculty. “Reason”, 
wrote Shelley, in his “Defence of Poetry”, “is the 
enumeration of qualities already known; imagination 
is the perception of the value of those qualities, both 
separately and as a whole. Reason respects the 
differences and imagination the similitude of things.”’ 
Thus to cultivate the use of the imagination in science 
may both help to counteract the danger inherent m 
the analytical aspect of science, and smultaneously 
foster the creative powers on which real scientafle 
advance always depends and the full value of saience 
as a great human endeavour. Shelley’s lament that 
“man having enslaved the elementas, remains himself 
a slave”, would then begin to lose much of ita force. 

Sir Edward did not go beyond claiming, first, that 
the scientist's approach to Nature demands mental 
qualities and awareness that make science in itself a 
worthy pursuit, and one capable of enriching personal 
dife and giving real satisfactions ; and secondly, that 

mthe akilful exercise of those qualities not only haa 
values that amply justify a scientiflo vocation but 
also can on occasion rank with the discrimination 
axercised by a great artist. He forbore more than 
+ mention of other personal qualities, greatly needed 
n the world at large to-day, which a acientific 
wocation tends to develop and which deserve to be 
ecognized and honoured. Sir Edward referred to 
he tolerance and open-mmdednees to new ideas 
vhich shone from Rutherford’s presidential addreas 
o the Association, and which all who knew him 
ecognized as characteristic of the man. He could 
qually have quoted that passage in Thomas Huxley's 
otter to Charles Kingsley which has brought inspira- 
ion to thousands of scientista, amateur and pro- 
easional, and to many others who have sought to 
«cnetrate the mysteries of life: “Srt down before 
act as a little child, be prepared to give up every 
reconceived notion, follow humbly wherever and to 
rhatever abyases Nature leads, or you shall learn 
othing.”’ 

These and other qualities are no monopoly of the 

tientist, though he can justly claim that their 
«velopment is fostered by a acientific vocation, for 
ne practice of which they are essential. If therefore 
ventists do well to heed Sir Edward’s warning and 
adeavour to see themselves as others see them, in 
xeir weaknesses and limitations as well as in their 
rength and excellence, there is at least this to be 
ymmembered—that in urging that it is to the interest 
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of the community to ses that the scientist enjoys the 
conditions in which he can most effectively pursue 
his search for truth, we are no more than pleading 
for the conditions in which all man’s most creative 
work has been done in art and literature, in philo- 
sophy, in religion and in science. 

To secure or even to re-establish those conditions 
is @ task demandmg constant vigilance to-day, and 
if science is to be pursued for its own sake and enlarge 
men’s horizons and invest the world with deeper 
significance, that task cannot be neglected. The 
history of science can furnish examples enough of 
discoveries and advances delayed because the climate 
of opinion was unfavourable. To prese that point, 
however, is to return to the pragmatic approach 
which Sir Edward specifically eschewed. Further- 
more, while as a mental discipline science is one of 
the most complex and far-ranging of our mental 
experiences, it ia only one of those experiences, and 
one among other values. Sir Edward stresseed—and 
rightly-—the imaginative function in science: there 
is also, and no leas important, the analytical function, 
and these two, if not incompatible, are not easily 
kept im balance. 

This is doubtless one reason why it haa been said 
that the chief limttation of natural science is that it 
is not human. Without, however, admitting that 
that is entirely true, it is wise to recognize that the 
analytical element in science imposes clear limits on 
the contribution which science by itself oan make to 
the fall development of human personality. At the 
opposite pole from scientific endeavour are ways of 
thought which do not change and are concerned with 
what is not new—with things which will not be 
superseded. Science indeed teaches men not to be 
afraid of change, but to-day, as Sir Edward Appleton 
suggested, we need these enduring and sustaining 
values of the spirit more than ever. In our constant 
urge to seek fresh truths and new understandings, 
only too easily do we lose mght of other aspects and 
values of life, and Sir Edward fitly crowned hia 
brilliant interpretation of the intrinsic value of science 
with this insistence that tt ia only one among other 
and equally great values of human experience. 

Scientists may, as he said, be fortunate in that 
their vocation is, by ita very nature, dedication to 
an end, and they need never lack the opportunity 
for dedication. But we must admit that the striving 
of the scientist and his pursurt of virtue and kmow- 
ledge will not provide the complete human satisfaction 
unless it is matched by those other great human values 
to which Sir Edward alluded. In tts different setting, 
the pursuit of science presente to the human mind an 
enduring challenge on an endless frontier, typifled in 
the challenge which Everest, the Arctio and the 
Antarctic have presented, and quite apart from any 
incidental material benefit to mankind. “It is the 
adventurous spirit which all scientific men need in 
their pursuits”, wrote Sir Francis Younghusband. 
‘The human race will never be satisfled until it has 
completed its knowledge of its surroundings.” 

It is not simply, however, for this testimony to 
the cultural and human value of science that Bir 
Edward’s address is so weloome. A. N. Whitehead ` 
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has pointed out how much the development of science 
has owed to the antecedent generation of faith in 
the possibility of acience as an unconscious derivation 
from medieval theology. Mill. pressed home a like 
argument when he insisted that unless an elementary 
knowledge of scienoe was diffused among the publio, 
they never knew what was certam and what was not, 
and either had no feth at all in the testimony of 
science or were the ready dupes of charlatans. Sir 
Edward’s plea for science for ita own sake should 
stimulate fresh and constructive thought on the 
teaching of science and training of scientists, and 
especially on the use of science os a vehicle of liberal 
education. It should equally encourage the pursuit 
of science for ite own sake, by the amateur as well as 
the professional; this could go far to promote a 
public understanding which in these days is increas- 
ingly easential, both to ensure adequate public 
support and to secure the conditions in which scientific 
investigation is moet fruitful. 


Ht 


MERSEYSIDE 


A Sclentific Survey of Merseyside 

Edited by Prof. Wilfred Smith, assisted by F. J. 
Monkhouse and H. R. Wilkinson. Pp. xv+ 299+ 
8 plates. (Liverpool: Published for the British 
Association by the University Prees of Liverpool, 
1958.) n.p. 


HE British Association is to be gee ears in 

having’ brought out ten days in advance of its 
meeting iñ Lryerpool a “Scientific Survey of Mersey- 
_ aide”. no member attending this year’s meeting can 
~ afford nòt to study this han k for the background 
knowledge that it gives if he wants to make full use 
of his stay in Liverpool. The book follows the same 
lines as those of previous years in being not only a 
scientific but also a historical, sociological and, in 
general, cultural review of the district. It is composed 
e eal rare a gen 

voted respectively to the “Land and the Sea 

rc > and ‘Merseyside District”, and each 
` part contains about ten separate articles written by 
experts in the particular fields. The ‘co-ordinating 
editor is the John Rankin professor of geography in 
the University of Liverpool, and the two assistant 
editors are also in the Department of Geography of 
the University. It can be said of this book, and 
rightly so, that the method of compilation is frag- 
mentary, with inevitably some overlap between the 
fragments, but it can equally be said that the multi- 


plicity of authorahip ensures thai each section bears - 


the stamp of authority; also, since the volume is 
produced primarily for the members of the British 
Association, whose interests are indeed manifold, 
any one member can find in this book a succinct 
acoount of the of Liverpool that appeals to 
hm most, and the rest of the book oan be read more 
casually, Anyway, the fact that the Association 
always produces this type of handbook in this 
partacular way must surely be proof that it is the 
method which its members : 

Being specialized, the articles are varied in content 
and approach, but one feature runs right throughout 
‘a large number of them: thse development of the 
district has been essentially coastal and, more 
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especially, has been built up around the estuaries of 
first the Dee and afterwards the Mersey. The history 
of England is very much the history of its coasts, 
and it has often happened that important ports were 
developed which in later years silted up and lost 
their pre-eminence to another, often loer, port that 
was more favourably situated. So too, from the days 
of the Roman occupation until the Middle Ages, 
Chester was the great town for the area and the Dee 
was the source of ita strength. By contrast, the 
Mersey was a large dangerous river, unsheltered and 
with strong tidal currenia, and Liverpool was a 
hamlet of no consequence, the first mention of ite 
name ‘‘Liverpul’’ (the etymological derivation of 
which is uncertain) being ın an undated-charter of 
about 1190. As the Dee silted up, attempts were 
made to eatabliah harbours downstream of Chester, 
but of no avail, and to-day Chester’s maritime great- 
new merely survives in the tradition that ita Mayor 
holds the office of Admiral of the Dee and his symbol 
is an oar. 

Liverpool’s population grew E approximately 
5.000 ın 1700 to 20,000 in 1750 and 53,853 in 1790, 
this last figure being determined by an official 
‘scrutiny’. The increase continued unchecked 
throughout the nineteenth century so that by 1931 
the four county boroughs of Merseyside— Liverpool, 
Bootle, Birkenhead and Wallasey—-had a total 
population of 1,188,000 with 208,000 in the sur- 
rounding districts. The very. great concentration of 
inhabitants probebly represents a peak, for in 1951 
the co nding figures were 1,108,000 and 359,000, 
ad gale . The decrease in the central tion 

mainly experienced by Liverpool] itself, which 
had 62 per cent of the total in 1931 but only 54 per 
cent in 1951; thus there has been a general trend 
away from the crowded centre, & trend which was 
materially accelerated by the bombing during the 
Second World War and the subsequent rehousing of 
the people in new estates built outside the city 


1 


boundaries. 
It is the es ita po ion which makee 
Merseyside a for the sociologist, 


and the scientist and historian as well—the phoneticist 
alone has a rich fleld, aa anyone who has listened tc 
“Frisby Dike” on the B.B.C. will readily acknow- 
a A number of the articles of the handbook, each 

well furnished with statistics and diagrams showing 
geographical distribution, discuss the multiplicity of 
rece; and a feature that is. very apparent is thr 
strong connexion that Merseyside has with the people 
living in the comparatively narrow fringe along thi 
northern coast of Wales from the Dee to wall-nigt 
the tip of Caernarvonshire. 

Of the rest of the contents of the book, spac 
precludes but a mere mention of one or two pointa 
Thus there are descriptions of how the Mersey became 
a suitable harbour by the creation of docks, the fire 
one being opened in 1715, and how, with the 


. of steam, the ferry services improved, leading to th» 


growth of Birkenhead and Wallasey. Then there i 
the mineral wealth of the country—the salt deposit 
‘of Cheshire and, more important, the coal minee 
linking up with the great industries of Lancashire 
again, the advent of steam, in this case in the 

ing of the mines and later in the development c 
railways (witneas the famous Liverpool-Mancheste 
lme) ensured that Liverpool would be an outlet for 

great industrial hinterland. Finally, there is th 
University of Liverpool itself, which this yee 
celebrates its jubilee; it is fitting that the Britie 
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Association should meet this year in the precincts of 
an institution which, for fifty years as university and 
for long before that as a university college, has 
cae the forefront of science and learning of all 


MILNE ON JEANS 


Sir James Jeans 

A Biography. By the late E. A. Mime; with a 
Memoir by 8. O. Roberts. Pp. xvi+176+2 plates. 
(Cambridge : At the University Preas,.1952.) 21s. net. 


HE Syndias of the Cambridge University Preas, 

which had published most of the books, both 
technical and ar, written by Sir James Jeans, 
wished after his death to publish a biography of him. 
In consultation with Jeans’s executors—of whom one 
was than secretary of the Prees (Mr. 8. C. Roberta, 
now Master of Pembroke College, Cambridge)—Prof. 
E. A. Mime was invited to write the book, and agreed 
on condition that his ahould be the final voice on any 
question as to its contents that might arise between 
him and the Syndios or executors. 

Milne finished the book some months before his 
own untimely death in 1950. It is of moderate 
jong, and is almost j j 

A SE ohapters 

Jeans’s varied F 
bibliography (and a somewhat faulty index) and two 
excellant photographs of Jeans in middle life—more 
photographs at other ages would have been welcomed 
by many readers. 

Eddington, though younger, died before Jeans, m 
1944. He, Jeans and Milne engaged in notable 
acientifio controversies at the Royal Astronomical 
Society. In these debates there was all-round mutual 
ariticismm ; but on the whole Milne sided with Jeans. 
To the end they differed on the disputed scientific 
points, but remained on terms of personal courtesy 
and recognired tbe greatness of each other’s 
achievements. 

Their controversies have echoes in this book, and, 
as in the life-times of the three man, other scientists 
may differ from Milne’s judgments on parts of 
Jeans’s work— and, incidentally, of Eddington’s. The 
soientifio half of this biography is in some places 
necessarily highly technical, and a section of the 
large public to which Jeanos’s popular writings 
appealed will find themselves at times out of their 
depth in reading it. But they may also enjoy many 

in it, for Milne himself had a olear, and 
often vivid, style—though he did not follow Edding- 
ton and Jeans in writing for the general educated 
public. 

His acientiflo appraisal of Jeans’s work begins with 
Chapter 7, on the state of physics in Jeans’s boyhood, 
and proceeds to chapters on five divisions of his 
work: first on the partition of energy between 
different wave-lengths, m the radiation from a ‘black’ 
body—in this fleld Jeans derived anew, and corrected, 
an moportant formula given by Rayleigh. This work 
exposed, without solving, the difficulties that were 
met by the development of the quantum theory. 
Mention might have been made in this chapter of 
Jeans’s contribution to the older type of kinetic 
theory of non-uniform gases, in which, by considering 
mthe persistence of molecular velocities after oolliaions, 
Whe improved the calculation of the ooefficienta of 
viscosity, conduction and diffusion. 


r 


NATURE 


421 


Then follow two admirable chapters on the forms 
of equilibrium of rotating fluid masses, and on the 
dynamics of star clusters, which describe some of 
Jeana’s most t and valusble achievements. 
The next chapter, on-the internal equilibrium of the 
stars, i8 valuable but in several points debatable. 
The final chapter gives a decidedly critical summary 
of Jeans’s incuraions into philosophy. 

The first six biographioal chapters are casier to 
read and also of great interest. The first describes 
Jeans’s early life, at school and college; his college 
career was interrupted by & serious ilneas which 
took him for more than two years to a sanatorium, 
where he wrote his original and successful book 
‘The Dynamical Theory of Gases’. The second 
chapter deala with his four years at Princeton, 
including his first iago; and the third with the 
years 1900-19, spent at Cambridge, Guildford, 
London, and (from 1918) at Cleveland Lodge, 
Dorking, where he installed an organ for his own, 
use, and where he lived thereafter, except for 
& time during the Second World War. Chapter 4 
aovers the decade to 1929, in which he exerted much 
influence as secretary of the Royal Society, while 
still continuing hia scientific researches, one main 
fruit of which was his recognition of radiative 
viscosity. Chapter 5 relates how he was led to turn 
from research to popular exposition, which brought 
him widespread fame and added wealth. The last 
fifteen years of his life Chapter 6; the 
loss of his much-loved first wife, and the illness of 
their only child Olivia (who did not long survive 
her father), sadly beclouded his seemingly bright 
fortunes. 

In these biographical chapters Milne attempted no 
account of Jeans’s complex and interesting person- 
ality. Unlike some men who devote themselves to 
deep and difficult researches, Jeans was no recluse ; 
he mixed freely and widely with his fellow scientista, 
and was a good man of buainess, yet he was shy and 
lonely. He showed many personal kindnesses, and 
pas appreciation and friendliness from his 

and others; but he found it very difficult 
to disclose his deeper feelings and allow intimacy to 
grow. The book is therefore much enriched by the 


seven-page “memoir” in which Mr. Roberts desaribes 
how devel between him and Jeans 
after the of the Jeans; and of how, 


widower, through his love of music, won a 

young wife, and renewed happiness in a marriage 
blessed with the family cares and companionship of 
three young children. SYDNEY CHAPMAN 


a few years later, this aloof, constrained cot daltons 


SIR EDWIN CHADWICK, 
THE SOCIAL REFORMER 


The Life and Times of Sir Edwin Chadwick 


By Prof. 8. E. Finer. Pp. xi+5856. (London: 
Methuen and Co., Ltd., 1952.) 42s. net. 


HIS clearly written book can be recommended 

to all who are interested either ın the social or 
administrative history of England and to those ge 
wish to know more about the early strigglea of 
social scientists in Great Britain. So far as historians 
are concerned, the value of the book is obvious, for 
the development of the social services, and of the 
administrative institutions connected with them, is 
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e most important aspect of English nineteenth- 
. century history. The capitalist phase of the English 
industrial revolution oannot be properly understood 
without a detailed knowledge of the organization of 
the r law’, and the slow growth of the publi 
health services. Edwm Chaderick was so much 
involved in their devel t that the history of 
social administration in the two middle quarters 
of the nineteenth century is largely the story of his 
publio life. The relevant material has been assembled 
with great cere by Prof. 8. E. Finer and analysed 
with akill. As & result, the story he recounts of 
important events such as the ‘Andover Scandal” will 
be read with pleasure as well as with profit, for it 
throws much li on the underlying political and 
social trends of the times, and it 1s also & complete 
human drama in itself. 

‘Even more important, however, Prof. Finer’s book 
can be regarded as a case-study in the most important 
field of the relati ip between social structure, 
individual behaviour technological change. The 
opening chapters of the book describe the ways in 
which the acientific techniques of the day were applied 
- to the study of social problems and the consequences 
that followed from the neal and emotional 
involvement of a number of important individuals in 


the complicated socal processes of ‘poor law’ reform. 
Chadwick is shown to be'a clear-thinking man of 
action, whose somewhat pnalve endeavours seem 


almost to have been calculated to arouse the greatest 
degree of opposition in whatever situation he was 
placed. This remarkable phenomenon became even 
more plain when be was forced out of ‘poor law’ 
administration and entered that of public health. He 
waa usually right; but the more the facts were on 
his side and the more reasonable his interpretation 
of them was, the the degree of resistance he 
encountered. His battle with the sanitary engmeers 
on-the issue of the self-cleansing earthenware pipe 
versus the man-sized brick sewer may well turn out 
to be a claasic example of the folly of endeavouring 
to change a mtustion in which the lives and the 
interests of many intelligent and experienced people are 
ly involved, by a frontal attack merely designed 
to onstrate the unsoundness of their views. 
Social scientists and administrators have moved a 
long way since Ohadwick’s day, but bis example and 
experiences are still of significance to the sil a 
as well as the student. SIMEY 


MINERAL NUTRITION OF PLANTS 


Mineralstoffe und Pflanzenwachstum 
Von Prof. Dr. Walter Baumeister. Pp. viii+176. 
(Jena: Gustav Fischer, 1952.) 12 D. marks. 


LTHOUGH the processes involved in the organic 
and in the inorganic nutrition of plants are 
closely related and interconnected, they are often, 
and indeed usually, considered as separate aspects of 
the phymology of plants. his is very understandable 
and reasonable, for the methods used to examine the 
problems of the assmmulation of carbon into the plant 
from the air are generally quite different from those 
that have been evolved for the investigation of the 
absorption of the mineral constituents of the plant 
from the soil and the fate and function of these 
constituents in the plant. 
As s result of the vast amount of work which bas 
been published on the mineral nutrition of plants 
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since Liebig, working in the latter part of the first 
half of the nineteenth oentury, laid the foundations 
of our knowledge of the subject, we now have a 
oonsiderable, if still i te, mage of information 
on the proceases con in mmeral nutrition. It 
is therefore rather surprising that only a very few 
attempta have been made to present a general view 
of the inorganio nutrition of plants. Prof. W. 
Baumeister’s attempt to do this is therefore all the 
more welcome. 

After a brief historical review of the sab ieee: there 
follows & section on the significance of the mineral 
elements for the plant. This indeed takes up more 
than 90 per cent of the whole work; the succeeding 
sections on the significance of soil reaction for the 
distribution of planta, the physiological signrficance 
of the elementa and their posrtion in the periodic 
system, and the maintenance of nutrients in the gon 
and harvest yield, together oocupy only eight pages. 

The main section of the book opens with an 
account of methods, including descriptions of the 
water-culture and sand-culture methods and field- 
trial techniques. ‘These are on the whole satisfactory, 
but one must take exception to the unqualified state- 
ment that aeration of water cultures is generally not 
necessary for higher plants. While it is true that 
plants of many species will survive in unaerated 
water cultures, it has been known for many years 
that Jack of seration may affect very adversely the 
rate of growth of plants of many species in water 
culture. 

The facta and theories of the absorption of mineral 
constituents by the roots are usefully and succinctly 
dealt with, and there is a very brief summary of the 
mineral content of different kinds of soil and a longer 
account of the mineral content of plants. The parts 
played by the indrvidual mmeral elements, including 
nitrogen and the trace elements, are considered ın 
much more detail. Here the ground is on the whole 
well covered, although there are & few rather sur- 
prising omissions. Thus, in dealing with the physio- 
logical signifloance of copper there is no mention of 
the copper enzymes, nor is there any reference to the 
presence of zmo in the enzyme carbonic anhydrase. 
However, in spite of these omissions, the book 
peut a balanced and reasonably concise review 
of the ject of the mineral nutrition of plants 
and sald prove useful for students of plant 

STILES 


physiology. W. 


HUMAN ECOLOGY 


Les fondements de la geographie humaine 
Par Prof. Max. Sorre. Tome 3: L’Habitat; oon- 
clusion générale. Pp. 500. (Paris: Armand Colin, 
1952.) 1500 francs. 
HIS is the third and last part-—actually the 
fourth volume since the second part was iasued 
in two volumes—of the great work which, for many 
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years, has oocupied Maximilien Borre, professor of 
geography at the Sorbonne, vice-president of the 
International Geographical Union, and aptly 


described now as the doyen of French geographers. 
He points out that ıt ıs the practice of naturaliste 
to use the word habitat in a very broad sense, covering 
both a general environment such as a ‘steppe habitat 
and also the precise local conditions of an actu 
place. Normally, geographers tend to draw a dis 
tinction between habitat m the broad sense anc 
‘habitation’ applied to an mndividual home. Borr 
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deliberately takes the widest possible meaning and 
hence leads from the general concept of the @cumene, 
or habitable part of the earth’s surface, through the 
varied types of rural habitat, to the growth of towns 
and the great cities considered as environments 
wherem human beings pass their lives. 

The fleld is vast in both space and time, and the 
bibliographies attached to each of the thirteen 
chapters show how widely the scattered literature 
has bean studied, RSR that of France, Germany, 
Britain, the United States and Italy. The bibho- 
graphies alone would render this work indispensable 
to the serious student of human geography, but the 
care with which the author has sought his material 
is matched by the care with which he has set out his 
findings. A laudable feature is the separation—in 
the case of the rural habitat into two separate 
chapters—of facta and theories. While much of the 
material on towns les perhaps in the general field of 
sociology, an interesting chapter is devoted to large 
towns as & human milteuw in which features of the 
local and micro-climates are examined. In another 
chapter the functions of & town are conmdered under 
three headings—social (listed as military, spiritual 
and political), exchange or commercial, and indus- 
trial. Among the diffloult questions which inevitably 
arise are the definition of a town and the contrast 
with an overgrown village, the problem which has so 
much exercised town planners in recent yearsa—the 
definition and delimitation of urban hinterland or 
Umland. 

In the general conclusion to the whole work, which 
occupies the last forty-five pages of this volume, 
Sorre takes up briefly the vexed question of the 
natural region and its definition, and so leads to 
those areas of the earth’s surface which have cradled 
the great civilizations of the past as well as of more 
recent times. He proceeds finally to the distribution 
of man on the habitable earth, noting the present-day 
development of power as a great | factor. 
The growing pressure of population on space he 
leaves, presumably, for his successors to worry about. 
- One would have liked more text-figures, since the 
thirty-two given, though appropriate enough, are all 
from familiar sources. So much scholarship deserves 
& better index: no authors are listed in the six pages 
devoted mainly to indexing places. On the other 
hand, & useful subject analyms to the four volumes 
is included. Proof-reading, especially of foreign 
authors’ names and titles of books and papers, leaves 
something to be demred; but these are minor 
blemishes in & work of great value. 

L. DUDLEY ÑTAMP 


MOLECULAR ARCHITECTURE 


Die Struktur des frelen Moleküls 

Allgememe phymkalische Methoden sur Bestimmung 
der Struktur von Molekulen und ihre wichtigsten 
Ergebnisse. Von Prof. H. A. Stuart. (Die Physik 
der Hochpolymeren, Band 1.) Pp. xxi-+ 609. 


(Berlin, 
Gottingen und Heidelberg: Springer-Verlag, 1952.) 
69 D. marks. 


‘HIS is one of a series of four volumes by different 
authors designed to describe the physical archi- 
tecture and properties of high polymers. But since 
polymers are built up out of smaller units, it is 
natural that the first volume should be concerned 
with the structure of a free molecule of not more 
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than twenty or thirty atoms, and with the type of 
iment which can be made to provide information 
about this structure. 

Let it be said at once: this is a massive effort. 
The six hundred pages are literally packed with 
tables of numerical values, ing from interatomic 
distances and force constants for vibration to polariz- 
ability tensors and Kerr- constante. Few people 
can boast such a wide experience in the physical 
behaviour of molecules as H. A. Stuart, now pro- 
fesor of physics at Hannover. It has been his 
intention to include between the two covers of this 
one volume every known approach to the study of 
molecular structure. The result of his efforts ia 
something unlike any other account at present avail- 
able. It will mevitably become a standard reference 
work for a good many years to come. . 

One is tempted to compare the present book with 
the well-known aocounte by Prof. G. Herzberg, since 
these are the only comparable discussions of molecular 
structure on anything like the same scale. There is 
much leas overlapping than one might have thought. 
This happy situation resulta from the different 
approaches of the two authors. Herzberg 1s mter- 
ested in the internal structure of a molecule, and he 
is always asking: Woy is this as it actually is? 
Stuart is chiefly concerned with discovering what the 
properties are, and with tizing them, but 
without any desire to ‘explain’ them. If all reference 
to wave mechanics were removed, Herxberg's books 
would be mauled almost beyond acceptance ; 
Stuart's book would scarcely be affected. For 
Schrddinger’s name does not even appear in the. 


‘author index, nor can wave mechanics be found in 


the subject index. Tho wave equation itself appears 
merely in a footnote, and then only in relation to the 
description of a hi simplified molecular system. 
Herzberg grves elaborate descrrptions of molecular 
states; Stuart covers the electron classification im 
molecules in a couple of pages, and dismisses resonance 
in about the same space. But, for tables of dipole 
moments, the latest microwave resulta for bond- 
lengths, the polarizabilities of molecules and of bonds, 
depolarizatzon factors, molecular association and 
intermolecular forcea, the reader will look to Stuart 
and not be disappointed. The literature ıs exceedingly 
well covered, up to about 1950: when one realizes 
the extremely wide variety of flelds under review, 
this is a quite remarkable achievement. Perhaps I 
was unlucky; but I found no leas than flve minor 
mistakes in the references in about half an hour’s 
test. 

As might be expected from such an author, there 
is a great deal of hasis on the sixes of atoms and 
ions; and a piest deal of information about the 
scattering of light by small, and large, molecules 
which is not easily found elsewhere. There are certam 
notable omissions, such as to the work of Ingold on 
the structure of benzene, and to the famous Jahn- 
Teller theorem on the stability of molecules with 
degenerate energy-levels. In one or two places, such 
as the ultra-violet absorption of polyenes and the 
free-electron model, the socount seems to me rather 
inadequate ; in one or two others, such as the old 
and larger value for the dissociation energy of F, 
it 18 & little out of date. But these are all relatively 
minor blemishes in a book which admirably serves 
its purpose of describing particularly those physical 
aspects of molecular structure which are relevant to 
the mopeden: enay of high polymers, 
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BRITISH ASSOCIATION MEETING AT LIVERPOOL 


SCIENCE FOR ITS OWN SAKE 
By Sr EDWARD APPLETON, G.B.E., K.C.B., F.R.S. 


PRESIDENTIAL ADDRESS 


expreasing my warm appreciation of the signal 
honour of being elected the Association’s president, 
I would like to add how particularly agreeable the 
oocagion is made for me by the fact that our meeting 
this year takes place in Liverpool. In my younger 
days all my journeys by sea began at Liverpool be 
thereby came to represent for me a y to 
adventure; and something of the old magic still 
remains. 

Now, although our Association met four times in 
Liverpool before the University was founded, in the 
two succeeding Liverpool meetings the University 
has jomed with the City in welooming our members 
and organizing much of our week’s activity. Our 
reception by ‘town and gown’ has been, on this 
episode occasion, notably graceful and gracious, and 

would like to tell both the Lord Mayor and the 
Vice-Chancellor how touched we have been by the 
cordial expreasion of their greetings and good 


There is, I think, something very appropriate in 
our meeting here in Liverpool, a city whose interests 
and history have been so long and so closely bound 
up with the advancement of science. This happy 
conjunction has been remarked on by several of my 
predecessors and has been a fruitful source of 
inspiration to them. I have noticed, on looking 
through their addreases, how often their thoughts 
have turned towards the practical achievements of 
science and how often they have been able to cite 
their instances from Liverpool itself. It ıs interesting 
to note, too, how the city has served, through suc- 
cessive meetings, to point the direction which science 
was to take. The great developments that were 
noticed here by the Earl of Burlmgton at the first 
Liverpool meeting in 1887 were an indication of many 
things to come im other parts of the country before 
the turn of the century. Indeed, one might say that 
what was true of Liverpool at one British Association 
meeting was true of the rest of Britain at the 
next, and of moat of the world by the one after 
that. 

I confeas that I stand somewhat in awe of my 
distinguished predecessors, who were inspired by this 
setting to range so widely over the flelds of scientific 
progress ın their own day. To succeed to an office 
which has been held here in Liverpool by such men 
as Rutherford and Lister and Huxley can be no easy 
task. It is not only the abilities of these men which 
now sppear ouistanding. What has partioularly 
struck me, on reading their words, is the story of 
solid achievement each had to relate in speaking of 
recent scientific progreas. ‘“The heroic age of physical 
science” Rutherford appropmately calls the period 
that saw the first investigations of the radioactive 
elements, the dibcovery of X-rays and the develop- 
ment of wirelees telegraphy. And, again, speaking of 
the period between the two Liverpool meetings of 
1896 and 1928, he remarks ‘‘the epoch has been an 


Aen 


age of experiment when the experimenter has been 
the pioneer in the attack on new problems. At the 
same time, it has also been an age of bold ideas in 
theory, as the Quantum mae! or the Theory of 
Relativity so well illustrate’. Joseph Lister, at an 
earlier meeting, dwelt ın his addres on the same 
conjunction of t and theory, and how their 
application in the fleld of medicine had led, in hia 
own time, to the ever-memorable discoveries of 
ansethetics and antiseptic surgery. A similar sense 
of substantial achievement is conveyed in the words 
of T. H. Huxley. Devoting hunaelf to a theoretical 
account of the genesis of bacteria, he nevertheless 
pauses in it to estimate that the practical applications 
of the theory, in the French silk-worm industry and 
wine trade alone, had—to quote his own words— 
“repaired the money losses caused by the frightful 
and calamitous war of this autumn’’—he was speaking 
in 1870. In Hurley’s remarks, indeed, I seem to 
detect a oertain diffidence about entermg the reahn 
of pure theory at all, for, after apologizing to 
his audienoe for the drearmess of the theoretical 
approach to his subject, he continues: ‘““Neverthe- 
leas you will have observed that before we had 
travelled very far upon our road, there appeared, 
on the right hand and on the left, flelds (ads 

a harvest of golden grain, immediately convertible 
into those thmgs which the most sordidly practical 
of men will admit to have value—namely, money 
and life.” 

What my predeceasors had to tell was indeed a 
story of outstanding achievement. Yet what those 
great men had to say about the benefits of smence 
can surely be equalled, if not surpassed, ın our own 
day. It is true that nowadays we are more sharply 
aware of the debit, as well as the credit, side of cur 
accounts with science, as my predecesor, Prof. A. V. 
Hill, reminded us last year. But no one could doubt 
that the material benefits of science are there and, 
indeed, are with us in our daily lives to an extent 
which even the nineteenth century could scarcely 
have expected. 

Now the subject of my address, “Soiance for its 
own Sake”, is already known to you. It was chosen 
to emphasize something that, at times, is in danger 
of being overlooked, namely, that science has interest 
as well as utility—that science is illuminating as well 
as fruitful. Having spent ten years of my own life 
in seeking to further the applications of science in 
the practical life of our country, I do not think I can 
be accused of under-estimating the vital umportanoce 
of science ag an instrument of material utility. I 
have long held the belief that the cost of scientific 
research is the price we must pay for our industrial 
progress. But we should be misleadmg the public, as 
well as ourselves, if we based our case for the general 
support of the it of science on ita utilitarian 
aspects alone. ow that we oan claim that many 
discoveries in pure science, which in their time had 
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no obviously practical import, have later proved to 
be the foundations of mejor improvements in our 
masteral civilization. But even that is an argument 
of profit and loss, and, to my mind, does not bring 
us entirely to the heart of the matter. I should like 
to go back, beyond the achievements, to the example 
of the acientist—-be he amateur or profeasional—who 
is impelled solely by a passionate desire to explore 
and understand. That is what I mean by science for 
its own eake—when knowledge and insight are 
sufficient reward in themselves. Can the pursuit of 
a scientific vocation of this kind be a way of living 
worthily ? Can it, in Dr. Johnson’s phrase, help to 
advance us in the dignity of thinking beinge ? What 
values for us ag individuals does it propound? As 
well as theoretical knowledge, as well as material 
benefit, is there some , if more intangible, 
thing, even wisdom i , to be found m our 
vocation ? 

I certainly make no claim to be able to provide the 
right, or the only, answers to such questions. At the 
most I aimply hope to indicate to you where 
I think some of the value of a scientific vocation 
lies. After the extravagant claims that have some- 
times been made on behalf of science—clainms which 
have had the disagreeable ce of putting the 
scientist on a pedestal—it is well that we should walk 
humbly. Yet, all the same, in & time of uncertainty 
of values and lowering of ideals, it is important that 
we should own to what we believe. 

Now I begin by attempting to get the setting right, 
by pointing out that we scientists do not really 

it the kind of universe which has sometimes 
been attributed to us. Saience has so often been 
accused of having reduced the beauty and mystery 
of the universe to something cold and mechanical. 
When science enters the door, enchaniment, it has 
been ssid, flies out of the window. You will remember 
the lmee of the poet Keats : 


“There was an awful rainbow once in beaven : 
We know her woof, her texture ; aho is given 
In the dull catalogue of common things. 


Now it is fairly easy to see how this attitude came 
about. The world of what is now called classical 
physics, as it was mapped out for us from the time 
of Newton onwards, had the advantage of appearing 
comfortably solid and tangibly final. Anyone, it 
seemed, who could understand why an apple falls 
from a tree could also understand the stars in their 
courses. In this light the universe might well seem to & 
eda ech T stealer We now 

ow how misleadmg it was to regard this account 
of the matter ag final. Perhaps the most striking fact 
about modern science, in ita explorations ranging 
from the heart of the atom to the frontiers of the 
universe, is that, like poetry, like philosophy, it 
reveals depths and mysteries beyond—and, this is 
important, sales different from—the ordinary matter- 
of-fact worl are used to. Science has given back 
to the universe, one mig say, that ears a of 
inexhaustible richneas 
a Aee dolce ra 
away from it. ‘“The world will never starve for want 
of wonders,” says G. K. Chesterton, “but only for 
want of wonder.” 

I hope to try to illustrate all this in a moment 
from the flelds of comical research which have been 
my own interest for many years. But just now one 
general point I want to emphasise is that the scientific 
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approach to things is & far more personal and 
imaginative activity than is sometimes realred. I 
am ready to admit that deliberate application to 
discovery can often take us some distance ; also that 
important progreas can result from the operation of 
& team of workers, as distinct from an individual, 
though this 18 mostly the case when the follow-up or 
consolidation of a basic discovery 18 in question. But 
the big jumps ahead are usually the adventures and 
intuitions of a single mind. 

I need searcely remind such an audience as this 
that scientific activities are twofold. We can make 
observations and i ts—that is to say, gather 
facts. We can also seek to understand how the facts 
fit together. We express any order we oan discern 
among the welter of facts in the form of a hypothesis 
or a theory. A theory, by the wey, is only a hypo- 
thesis that has become, so to able. But 
even then there is nothing final about it. As J. J. 
Thomeon once said, a theory 18 & policy rather than 
& oreed. 

Now, even in this question of making observations, 
the scientific process is one which requires the 
fullest and subtlest employment of all our faculties. 
It demands, for le, that we should not only 
see things, but should also notice them; and not 
only notice, but also perceive them. Many & vital 
discovery has been nothing else than recognizing the 
unexpected. To encounter Nature in this necessary 
state of awareness is inevitably to find all its forms 
and movements, from the infinitely small to the 
infinitely large, full of inexhaustible significance and 
relevance. But even in experimental work it is the 
primacy of an imaginative idea or imituition that 
often starts it all off. In simple words, I might say 
that the important thing in experimenting is to ask 
Nature the right question and in its more direct form. 
Only then is the answer clear and unmistakable. But 
go often one haa failed to ask the right question and 
the terms of it have to be recast. In this complex 
process it is as if knowledge were playing a game of 
cheeses with the mind, and one has to be constantly 
on the alert with fresh tactics or even a changed 


strategy. 

Many of our questions turn out to be wrong because 
they are unanswerable, but it is only by j 
them at all that we eventually find we have ask 
the right one. One knows how oddly, how unreason- 
ably I might abnost say, the right question has often 
flashed mto men’s minds. It was recorded by the 
German physicist Hebnholts that his best ideas only 
came to him when he was walking slowly up a 
wooded hill—and significantly enough he was 
one of the founders of the principle of the con- 
servation of energy ! What È do know, from my 


ee E ing over 
a scientific problem too long. The mind gets polarized 
and thought becomes captive to a groove. How often 


the best way of solving a scientific difficulty is to 
leave it alone! Also, mg as a professional 
scientist who has only recently turned amateur, I 
would like to acknowledge the immeasurable debt 
which science owes to members of the latter category. 
My own subject of radio-physica has, on many 
occasians, been advanced by the observations of the 
gifted and enthusiastic amateur who was able to 
recognize the unexpected, even if his professional 
skill was insufficient to enable him to reveal its full 
meaning and implication. 

Asking Nature the right question in the right way 
—or recognising a theoretical pattern in & tangled 


woes 
wee, 
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skein Of experimental data.—often has the effect of 
introducing att element of beauty and elegance into 
the scientist’s work. Do we not, on occasion, refer to 
& ‘beautiful theory* and an ‘elegant experiment’? It 
is perhape a little difficult to say what precisely we 
mean by this. Not, I think, that the theory or the 
experiment is necessarily conclusive or irrefutable, or 
even particularly fertile in its consequances—that 
would be virtue of another kind. The I have 
m mind is that of inevitability—and yet, joally 
enough, an mevitability which oan cause surprise. A 
great experiment seems to us, somehgw, something 
which could not have been done differently. Or, if it 
had, something easential would have been lost. We 
are surprised that someone thought of doimg it that 
way, but we can see now that that way is really the 
only way to do it. Saas ala haat or adding 
something, only detracts from it. In this respect a 
beautiful experiment oan surely be classed with a 
great work of art., 

Now I have spoken in general terma of the soientist’s 

approach to Nature and of the kinds of mental quality 
and awareness that science requires in its followers. 
Also I have tried to that the exercise of these 
skills has a value in itself which is ample jostifloation 
of a scientific vocation. To go further might be 
claiming too much. Yet, I wonder. If we think of 
the great figures of science and, to be far, Teatrict 
ourselves only to those we have known inti 

can we not go further and say that the scientific 
vocetion, by ita very nature, calls for quadrties 
that deserve to be recognized and honoured? I 
might pomt, for example, to that tolerance and 
min to néw ideas which shines even 

the printed page of Rutherford’s address to this 
Association when he was president here 

years ago—that freedom from prejudice, muddle, 
hypocrisy and darkening of counsel which charac- 
terized the man many of us were so privileged to 
know. 

Yet, in leas serious vein—a vein to which Ruther- 
ford was as much addicted as anyone else—ought we 
not, as scientists, to try to see ourselves as others see 
us? Joseph Addison once declared that there was 
this at least to be said for natural philosophy, that it 
occupied the attentions of men, who, if they had 
pursued public affairs and politics with equal zeal 
and vigour, would have set the whole country aflame. 
While Dr. Hartley in his ‘‘Observationg on Man” 
declares that “Nothing can easily exceed the vain- 
glory, self-conceit, arrogance, emulation, and envy 
that are to be found m eminent Profeasors of the 
Sciences, Mathematios, Natural Philosophy, and even. 
Divinity itself. Temperance in these studies is, 
therefore, evidently required, both in order to cheak 
the rise of such ill passions, and to give room for the 
cultivation of other easential parts of our natures.”’ 
Yet Adam Smith, in his “Theory of Moral Benti- 
ments”, finds far more to say in our favour. ‘‘Mathe- 
maticians and Natural Philosophers,” he says, ‘from 
their independency upon the public opmion, have 
little temptation to form themselves into factions and 
cabala, either for the support of their own reputation, 
or for the depression of that of their rivals. They are 
almost always men. of the most amiable simplicity of 
manners, who live in good harmony with one another, 
are the friends of one another’s reputation, enter into 
no pa eel oa in order to secure the public applause, 
but are when them works are approved of, 
without cena either much vexed or very angry when. 
they are neglected. It is not always the same case 
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with poets, or with thoge who value themselves upon 
what is called fine writmg.’’ I only hope we scientista 
oan see ourselves in that mirror. 

For specific examples of what I have called the 
pursuit of science for its own sake there is, of course, 
no shortage of material on which to draw. I have, 
however, decided to tell you the story of only one 
field of development to-night—a long short story if ` 
you like—i of a number of short stories in 
brief outline. My story has been selected because 
it bears on what men think about the world rather 
than what they do about it, for it conoerns the 
nature of certain objects in outer space the nature 
of which has only been revealed in recent montha. 
If I required a more homely title for my story it 
would be “Finding things out about places we can’t 
visit’. : 

From time immemorial men have examined the 
sky with their eyes, and found it to be populated 
with lummous bodies, the stars shining with their 
own, and the planeta with borrowed, light. As time 
went on, telescopes were used to sæist the naked 
eye, and in this way it waa possible to see more feeble 
and more distant stars. Generally we may say that 
the bigger the telescope the more powerful it is in 
helping us to plumb further into the depths of space. 
The 200-inch teleacope at Mount Palomar can detect 
stars so far away that it takes the light from them 
1,000 million years of travel to reach us. In such 
cases the human eye is supplemented by the photo- 
graphic plate which, through prolonged exposure, 
permits photography of faint objects which can 
never be detected by the eye alone. In additian to 
the telescope the astronomer has alaé looked at stars 
with a spectroscope, by which the light from the 
stars is analysed into ita constituent colours. In this 
way it has been poesible to identsfy the kinds of 
atoms which exist in stars; since we know, from 
experiments carried out on the earth, how to recog- 
nize particular atoms by the particular coloura—or 
wave-lengths-—of the light they give ont. We can 
call all observations of this kind optical astronomy 
since, in making them, we examune the optical light 
which comes from the stars. 

Now it 18 of great interest to us here in Liverpool 
to-night to recall that it was Sir Oliver Lodge, one of 
the first fessors in the University of Liverpool, 
who first thought of looking at the vens with a 
“radio eye” instead of with an “optical eye”. The 
year was 1900, in the earliest days of radio, and Sir 
Oliver tried to discover whether he could detect radio 
waves from our own particular star, the sun itself. 
The experiment failed because of the insensibility of 
the wireless receiver used—it was the day of the 
coherer. Yet it would be no misnomer to call Rir 
Olrver the first radio-astronomer, for the experiment 
was surely concerved on right linee and, with 
TE valve equipment, would have commanded 


Soe GTi it fell to an American radio-engineer, the 
late J. G. Jansky, of the Bell Telephone Laboratories, 
to discover that radio waves, as well aa light waves, 
could be received from the heavens. One interesting 
feature of this discovery was that Janaky found all 
this out when he was looking for something else. 
But with i impressive scientific awarenees he was ready 
to recognize the unexpected. Jansky was primarily 
studying the direction of arrival of atmospherics, 
but he noticed & persisting hias in his ear-phones 
when his directional aerial waa ali to recarve 
from a particular direction, which he later showed 


~~ 
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was the direction of the stars m the Milky Way. 


The year was 1931. 
Papen ny aad oeaeed tely enough, was the first person 
of this radio noise from 


to speculate poder gs 
outer space. crt ae out that the most obvious 
explanation was the radio waves came from the 
stars themselves and that we get the redio noise in 
strength from the Milky Way because a great popula- 
tion of stars is concentrated there. But when he 
came to test his hypothesis by looking for radio waves 
from our nearest star, the sun, he obtained e dis- 


couraging t. For, even with the I t 
available in his day, he found, like Sir Oliver Lodge, 
that no radio waves were detectable. 
Now it is one of the remarkable features of the 
ee ee 
in only a few sporadic observations in the way 
of repetition. During the Second World War, how- 
ever, radar operators, using their sensitive equipment 
operating on wave-lengths of 5-10 metres, so to speak 
re-discovered the phenomenon. But that was a 
period when one had to distinguish sharply ee 


Quite a number of other matters of purely scientific 
interest arose in the same way, but all one could do 
was to note them and shelve them until the War was 
, over. 

I can well remember how these various topice 
cropped up, during the War, in the discussions of a 
panel of young scientific workers of which I had the 
good fortune to serve as chairman. This panel was 
it had a long 


claim that, unlike most other war-time committees, 
its memberahip was confined to scientific workers 
and did not include officials. That I might have been 
classed in the latter category was generously over- 
looked. The task of the Ultra Short Wave Panel was 
to examine and interpret all the manifold vagaries of 
Sporstionl experiance and from ad hoe experiment 
Saar ce and from ad hoo experimenta 

concern itself with many things, 
inolnding, for cere the profound influence of the 
weather on radio wave travel in the lower atmo- 
sphere. The foundation of a new subject, that of 
radio-meteocrology, was one result of ita labours. 
That was a matter of practical moment. But the 
odd bita of information on radio-astronomy, though 
choice delicacies for a scientific appetite, had to be 
renounced. I have in mind here, in addition to the 
detection. of radio noise from the Milky Way already 
mentioned, such subjects as the radar detection of 
meteors or ‘shootiig stare’ and the detection—for 
the first time—of radio waves of violent intensity 
coming out of sunspot regions on the face of the 


sun. 

Soon after the War, however, these matters became 
the objects of further inquiry, and it is of much 
interest to note that radar equipment, devel in 
the first instance for the detection of ai and 
ships, proved extremely useful for this purpose, 
requiring only minor adaptations. Dr. J. 8. Hey 
and his colleagues, 8. J. Parsons and J. W. Phillips, 
for example, made the first really detailed investi- 
ane of the amount of radio noise coming from 


t parta of the sky. For this purpose they 
converted a war-time radar receiver, which had been 
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used in conjunction with anti-aircraft batteries, into 
@ directional radio- . Their work at once 
confirmed Jansky’s original findings and showed that 
there was a close agreement between the intenmty of 
the radio emission and the distribption of visible 
stars in the Milky Way. 

Now I must di fram nry‘ main theme for a 
moment to ind you of a little of what is known 
about the distribution of stars in the universe as a 
whole. Our own solar system is really part of the 
Milky Way which is, itself, a colony or island of 
stars in space. This island colony has a structure 
like a gisea, so that it is circular in shape 
but thicker at the centre than at the edges. You 
would not be far wrong if you th t of it as 4 
Yorkshire tea-cake, the currants of which represent 
the stars. We inhabitants of one of the planets in 
the solar system do not occupy, however, a particu- 
larty privileged position in it, for we are situated 
nearer to the edge of the island colony than to its 
centre. 

Space is, however, populated with far more stars 
than are to be found in our own Milky Way. But 
they are not distributed uniformly. They are grouped 
in island colonies exactly like our own. The astro- 
nomer calls these star colonies extragalactic nebule, 
and, with our big modern telescopes, it is possible to 
detect between 100 and 1,000 million of them. The 
average distance between any one of these star 
colonies or nebule and ita nearest neighbour is about 
ten to a hundred times the size of either. 

But I must resume my detective story about the 
radio noise from the Way, for I think you will 
agree that it sounds ro like a detective story as 
one clue after another is followed up. It was natural 
to assume at first that the redio noise coming from 
the sky represented the integrated radio effect of the 
stars in our own galaxy, smoe such stars aré nearest 
to us. Our war-time jence concerning radio 
noise from the sun with the necessary cal- 
culations, for one could assume, as a first approx- 
imation, that all the stars would act like the sun. 
However, it turned out that there did not appear to 
be enough stars in the Milky Way to account for the 
high intensity of the radio noise. So then, as an 
alternative hypothesis, it was thought that possibly” 
the noise came from the flying atoms and electrons 
which we know must populate the space between the 
stars. This was the inter-stellar matter theory. 
Unfortunately, here again, there were found to be 
difficulties. To account for the high intensity of 
galactic radio noise, when observed on the longer 
radio wave-lengths, required the ionized gas in inter- 
stellar space to be at s temperature of 100,000 degrees 
absolute, a value much too high to be reasonable. 
Also, we already knew that the inter-stellar material 
In question is oqncentrated in a narrow band 
near the galactic equator quite unlike the wide 
dispersal of both the stars m the Milky Way and 
the radio noise. So another theory had to be 
abandoned. , 

We had therefore arrived at this position, that the 
cosmic radio noise could not be acco for as 
coming from the visible stars in the Milky Way or 
from the tenuous material existing in the spaces 
between the stars. However, this unpromising 
situation was soon relieved an experimental dis- 
covery which, in its turn, to others. Dr. J. 8. 
Hey, observing the intensity of radiation from 
different parts of the sky, noticed that the strength 
of the radio noise from one particular direction— 
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from a region in the. constellation of Oygnus—ooca- 
sionally showed rapid variations in & period of about 
a minute. At first it was thought that these fluctus- 
tions indicated variations m the emission from the 
source itself, but we now know that the variations 
are brought about by irregularities in the ionosphere, 
through which, of course, the radio waves must pass 
before they reach us on the surface of the earth. We 
can, in fact, look upon these variations as a kind of 

‘twinkling’ introduced by irregularities in the, atmo- 
sphere. But the most startling conclusion which 
could be drawn from these observations was that the 
source of this variable radio noise must be a very 
small one. In the case of visual lhght we all 
know that we can have a ‘twinkling’ star—because 
the star is a small source—but not a ‘twinkling’ 
moon. 

Attempts were therefore immediately made to find 
out, by even more refined radio experimenta, how 
big—or how emall—in aise this radio source in the 
direction of Cygnus actually was. There is no time 


to describe to you to-night the apparatus which was — 


used, in Australia and in Cambridge, to test this 
matter, bub I can aasure you that both experiments 
qualify for my adjectives ‘beautiful’ and ‘elegant’. 
Both sets of i igatora announced the same result, 
roca needy une bacco eau NITE 
gizo appeased with the equipment used—that is, that 
it oooupied less than a tenth of a degree in the sky. 
However,:in the course of the same experiments, the 
position of this radio source was fixed 
pretty accurately. Maps of known stars were eagerly 
consulted to see if the Cygnus radio star, as we may 
now call it, coincided with any special visual emitter. 
The result of this examination was most significant, 
for it was found quite impossible to identify the radio 

particular star. Within the region 
A he aio star there were many faint 
visual stars to be found, but none of them seemed 
to exhibit any special peculiarities likely to associate 
them with the very powerful intensity of the radio 
emision. 

Then, other parts of the sky were examined with 
the same s tus and a further number of ‘point’ 
sources of radio waves were identified. One was found 
in the constellation of Cassiopeia, which was even 
more powerful than that in Cygnus. It also could be 
located with good accuracy. But, here again, there 
was no remarkable visible object apparent on the 
star map to connect it with. 

It ig important to pause here a moment to consider 
the effect of these observations on our outlook at the 
time. It was natural to ask a whole series of questions. 
Could it be that a radio star is always a dark star— 
and so a new type of object in the unrverse? If so, 
could it be that there was a duplicate universe—only 
to be seen with a radio-telescope as distinct from a 
visual t ? As regards the overall phenomenon 
itself, could it be that the total emission of radio 
waves from the galaxy might be really the integrated 
effect of these dark stars, just as the diffuse band of 
light of the Milky Way arises from the unresolved 
- radiation from distant optical stara? You will see 
that the tendency of the time was still to think of 
the radio emitters as being neighbouring bodies and 
inhabitants of our own galaxy rather than of other, 
more distant, island colonies or nebulae. However, & 
little reflexion will show that we must not rule out 
the posibility of radio nebuls, as distinct from 
individual nadia stars, even if we suppose that the 
greater part of our own radio noise comes from our 
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own galaxy, the Milky Way. a EE 
Gutaido the Milky Wap abeuid be abla to datect ‘the 
radio emission just as we, who are situated inside it, 
oan do.: Such an argument received strong experi- 
mental support when a group of radio-astronomers 
in Manchester noted a relatively faint, but quite 
detectable emission, from the Andromeda nebula, 
which is a neighbouring stellar island colony of our 
own. Further work, at Manchester and Oambridge, 
hes revealed appreciable radio emission from other 
nebuls not far from our own galaxy. It is clear that, 
in such cases, we are probably bash la ra intern- 
ally generated radio noise from gide.” 

But the problem of the much more powerful 
sources remained. Where were they, why were they 
BO ee ee basically, radio stars or 

io Nebule ? Again it was a case for more refined 
experiments which would enable their positions to be 
found with greater precision and give some notion of 
their sixes. I might mention here, in passing, that 
workers in , Australia, under the lead of J. G. 
Bolton, had already tentatively identified one radio 
star with the Crab nebula, a diffuse, expanding, cloud 
of gas which represents the remains of a stellar 
explosion, visible news of which reached the earth, 
according to Chinese records, on July 4, A.D. 1054. 
So this was another radio source, identiflable with a 
visible object, but it was of abnormal type, the 
ancient relo of a super-nova eruption. 

The real attack on the identification of the two 
major redio sources, those in Cassiopeia and Cygnus, 
depended on the more accurate identification of their 
positions. In 1951 some new determinations were 
made by F. G. Smith at Cambridge and the results 


were communicated to the optical astronomers with 


an invitation to search afresh the parts of the sky m 
question. In the spring of 1952, a new and intenmve 
optical search was therefore undertaken by Baade 
and Minkowski, at Mount Palomar, using the 
and the 48-inch Schmidt 
telescope. As a result of this meticulous search, two 
entirely unknown objects were discovered in the 
universe. The Cassiopeia radio source was found to 
ee eee ee een Pee 


filaments which are in the moet violent motion. From 
a study of the colour of the light emitted by different 

of the same filament it is conclu that the 
velocities of such movement are of the order of 
several thousand kilometres per second. The origin 
of this gaseous cloud is unknown, for it seems 
impossible to regard it as yet another supernova 
explosion. 

The source in Cygnus, which you will remember 
was the one which first gave the clue to the possibility 
of radio stars, was found to be an entirely different 
type of object. Here the source of the radio waves 
was identified with another exceptional object which 
is considered to be two island colonies—two extre- 
galactic nebule—in collision. Moreover, the distance 
away of this compound of stars is estimated as 
bemg such that it requires 100 million years for the 
light and the radio waves generated in it to travel to 
us here on the earth. It is rather a humbling th 
ee ye ee 
travel that human beings have managed to ia 
how to produce radio waves and receive them. Now 
when a collision of two nebuls takes place it ia con- 
sidered that the stars of one island colony will pass 
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between those of the other. On the otber 

the more extensive inter-stellar materials of 
the two island colonies will meet in collision, which 
will result in high excitation of the gaseous atoms of 
which this material ia composed. One must 
hat aii both she cedio dares a Cimone aad the 
colliding nebulw in Cygnus, the high gaseous velocrties 
give rise to this intense radio emission, although the 
detailed mechanism by which it all comes about is 
not understood. These identifications were finally 
confirmed by observations in Manchester, Sydney 
and Cambridge using still more refined methods of 
finding the sizes of these radio sources. The resulta 
of all three radio-observatories were gratifyingty 
consistent and were published simultaneously last 
December. In all cases it was found that the redio 
sources examined were definitely much bigger than 
simple stars and therefore corresponded to the sixes 
of the objects observed “optically. 

The accurate location of these radio sources in the 
universe—we must now, I think, drop the term 
‘radio stars’—has therefore led to new discoveries of 
great astronomical interest. Two unknown objecta 
of unique character have been identified in the 
heavens, as a result of clues fram the radio side; 
and it is to be expected that future accurate 
measurements of the positions of those commic radio 
emitters will lead, in turn, to the discovery of other 
visual objects of uncommon types. I should 
that the discovery of these rare objects ag ah 
visual search with large optical ae et would 
require quite acer effort. The radio-telescope 
has therefore shown itself to be an important adjunct 
to the world’s greatest optical telescope. But, in 
addition, there is a farther and far-reaching poesi- 
bility. It is the astronomer’s ideal to reach, with 
optical ranging, the hypothetical limit of the expand- 
ia the distance where the actic 
ne are receding from us with the velocity of 
light. So far he has reached very approximately 
half-way. But the fact that piesa the second most 
intense radio source oan be detected without difficulty 
at a distance to one-tenth of the maximum 
distance pl by the 200-indh telescope suggests 
that it may, in.time, be possible to detect sources 
at greater distances by redio than by optical 
means. 

But, in any event, the more detailed radio mapping 
of the-radio sources in the heavens must go on ; for, 
as you will have gathered, we are still without an 
explicit solution of the original problem which started 
it all off, namely the rough overall correlation of the 
distribution of radio noise with the general structure 
of the Milky Way. Much progreas in these matters 
can, I am sure, be expected from the operation of 
two large British radio-telescopes. Prof. A. O. B. 
Lovell’s group is constructing a large steerable para- 
boloid of 250 feet diameter at Jodrell Bank, a station 
eee chao O ep peterpan dn 

io~telescope in the world and avail- 
pre slipcase & great variety of investigations ; while the 
large interferometric redio-telescope, recently oom- 
pleted at E a for work by M. Ryle and his 
associates, is y yielding entirely new results in 
the detailed mapping of radio sources. 

The redio-astronomical story is therefore far from 
being fally told, but even already one can record 
achievements in these three centres of Cambridge, 
Sydney and Manchester—partly in competition and 
partly in collaboration—worthy to be ranked with 
the greatest feats in the art of experiment. 


r Cai 
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I have only a few words to add by way of post- 
script. I have tried to show how science, for 
ita own sake, can enlarge men’s horizons and invest 
the world with deeper significance. As an exercise 
we can claim it to be one of the most complex and 
far-ranging of our mental experiences. But we must 
not forget that there are other values and other 

ienced. At the opposite pole from our scientific 
so pelea ener amet of thought which do 
not change, whose concern is with what is not 
new, with the things that will not be superseded ; 
and to-day we stand in need of these enduring and 
sustaining values of the spirit more than ever. We 
well know that, in the fleld of science, our work will 
in due course be probably out-dated and certainly 
surpassed. At any one moment we may have only a 

ious hold on & temporary truth and our oon- 
aciousness of this ever urges us to seek fresh truths 
and new understandings. I fear that, m doin 
we may loge sight of other of life which ! 
their values too. For, you 


e ace Shick Se oes eae 
Our vocation, m other words, cannot be the whole of 
life, for it cannot satiafy all our needs. Nevertheless, 
I hope I have represented it fairly as no unimportant 
or unworthy part of it. For we scientists are specially 
fortunate im this, that our vocation can never be 
simply an, ion ; it is, by its nature, more 
than that-——a ication to an end, It often seems 
to me that what we lack in the world to-day is not 
go much the impulse to dedication as the opportunity 
for it. ee ee ee ee ae 
the opportunity is open tð him everywhere “to 
strive, to seek, to find and not to yield’. To th 
words of Tennyson’s “‘Utynses’’ I would add the 
words which Dante, long before, put into the mouth 
of the same Ulysses, when he encourages his crew to 
venture with him, beyond the furthest point of the 
known world : 


“O, brothers,” he said, ‘who through a bundred thousand 

have reached the West, deny not, to this brief 

ii of your senses that remains, ience of the un- 

peopled world behind the sun. Consider your origin: you 

were not formed to live like brutes, but to follow virtue 
and knowledge.” 


To Ulysses and to Dante “experience of the unpeopled 
world behind the mm” meant, of course, the adven- 
ture of ging out into the Atlantic, where the 
sun set and the world came to an end. To-night, as 
I have tried to show, the scientist has commissioned 
the words to take on a differant—and, indeed, a quite 
literal— meaning. 

But we must still ask ourselves what it ia that 
urges men to do these things, and our answer must 
purely be that it ia the challange of it all. Why should. 
anyone want to climb Mount Everest ? Simply, I 
suggest, because it is there—as a chall of the 
unknown ee a A to 


challenge on an endleæ frontier, quite apart 
material enrichment of mankind to which it may 
incidentally give rise. “The work msy be hard, the 
discipline severe,” aa Lord Rayleigh said on an 
occasion similar to this, nearly seventy years ago, 
‘but the interest never fails and great is the privilege 
of achievement.” 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS 


HALF A CENTURY IN GEOPHYSICS 

N his presidential addreas to Section A (Mathe- 

matics and Physics), Sir Harold Jeffreys pointa 
out that the developments in geophysics in the 
twentieth century serve to illustrate some funda- 
mental points in scientific method. The dispute on 
the age of the Earth had oome to s head with Huxley’s 
addreas of 1868. Helmholtz’s contraction theory and 
Kelvin’s theory of the cooling of the Earth had both 
led to estimates of the age of the order of 20 million 
years, but estimates from the rates of accumulation 
of sediments gave about 800 million years. Huxley 
emphasized uncertainties in the phyaical data, and 
incidentally coast doubts òn the validity of the use of 
mathematios that, if accepted, would reduce science 


of the Earth is at least 2,000 million years and may 
. be 3,000 million years. Radioactivity a 
delay in cooling that accounta for the di oy 
between. these estimates and that of Kelvin. The 
estimate from the accumulation of sediments was 
wrong because the present rate of denudation is 
probably several times the average through geological 
time. It was suggested by Perrin and i in 
1920 that the maintenance of the Sun’s radiation 
could be due to the conversion of h to helium, 
but a fully described mechanism to wait for 
more knowledge of nuclear physics, and was not 
given until 1989, by Bethe and Gamow. The reoon- 
ciliation of the results has been due mainly to 
increased ion between workers in different 
fields and to development of the consequences of 
far beyond the range of direct vertficatian. 
“Poisson in 1829 had predicted that a solid should 
tranamit both longitudinal and transverse elastio 
waves, and attempts were made to identify these 
with waves sent out by natural earthquakes. These 
were not successfal until 1900, on account of low 
ification and insufficient ing of the instru- 
ments used. R.D. Oldham the identification, 
and it is from his work that modern selamology has 
developed. He also recognised in 1906, from the 
evidence of travel times, that the velocity of the 
longitudinal wave drops considerably about half-way 
to the centre of the Earth. Later work has shown 
that this ds to a central core, almost çer- 
tainly liquid. The times of the elastio waves are now 
known to accuracies of order 1 sec. out of totals up 
to 25 min., and the velocities are known all the way 
to the centre ‘with, on the whole, corresponding 


relation between pressure and density, and from this 
relation and the mass and moment of imertia the 
distribution of density can be found with some 

. The mean density of the core is about 
10 gm.jom.', and would be in agreement with the 

is that the core is mainly liquid iron under 
cornpreasion. <A discontinuity of material ‘is 
indicated by the fact that it gives strong reflexions. 
W. H. Ramsey has proposed an alternative hypo- 
theais, that the core is of the same material as the 


rooky shell, but in & state of pressure 
This deserves detailed theoretical examination. 
ocour at various depths, up to about 
one-tenth of the Earth's radius. The mechaniam of 
an earth is that gradually increasing shear 
stress to fracture when it reaches a certain 
amount. This is a normal proceas in an ordinary 
solid but not in any sort of fluid. Present knowledge 
of imperfections of elasticity does not suggest that it 
is ever valid to apply the mathematics of viscous 
flow, in which the rate of deformation is proportional 
to the shear stress, to materiale with such rigidities 
a8 we find throughout the Earth's shell. These an 
other considerations are evidence against theories 
that require extensive convection in the shall. 
Thermal changea due to differences of cooling in an 
ordinary solid provide more h j 
of rise and fall of the land 
formation. 

Terrestrial magnetiam is coming mto ologer relation 
with the rest of geophysics than had been the oase 
until recently. In particular, the electrical properties 
indicated should provide means of ing inferences 
about the thermal state, and Bullard and others are 
examining the hypothesis that slow changes of the 
magnetic fleld are due to electric currents in the 
liquid oore. 

The methods of geophysics are now being extan- 
sively applied for investigation of structure at small 
depths. The original motive was economia; but the 
methods are now being used for problems-of pure 
geology and geophysics. The British Association, 
especially through its Seismological Committee and 
the Committee on the Thermal Conduotivities of 
Rocks, has played a leading in the increased 
re I techniques in 


and of mountain 


ld 


ORGANIC CHEMISTRY SINCE 1837 


OF. G. R. OLEMO’SN presidential address to 

Section B (Ohemistry) commences with the 
ee ee ee ee 
in Li 1 in 1887, Liebig was among those who 
ataid Borg mbad vane ieee oe 
organic chemistry, then developing on the Continent, 
Liebig made a strong plea for its advancement in 
Britain, and his advocacy created such an impreasion 
that he was invited to write a report on the appli- 
cation of organico chemistry to poysiology and 
agriculture ; largely aa @ result of interest thus 
aroused, the Royal College of Chemistry was founded 
in 1845. Hofmann was appointed professor, and, 


t 
: 
: 
| 
9, 
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* . o ropł ieg BO a 7 4 
fifteen-year old disciple in 1853 that ‘the first coal-tar 
dye, mauve, was discovered in 1858 by W. H. Perkin 


when ing tO prepare quinine, and m 1869 
Desa eaaa darin, thus fulling one of 
Hofmann’s predictions. - In spite of Perkin’s remark- 
able success in developing the first industry to be 
based on research, it rapidly declined after hig 
retirement in 1873 but prospered greatly in Germany. 
Following Hofmann’s return to Berlin in 1865, nine 
years were to elapse before Roscoe established the 
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first chair of organic chemistry in Britain at Owens 
Collage, Manchester. Under Roscoe’s guidance, 
Mahela fron. IBS) bocama: ihe cas for Th, 
training of chemists, and ałmost all the developing 
provincial centres filled their dbemistry chaira with 
Owens men. 

The earlier volumes of the Journal of the Ohermoal 
Sooety show that for many years fram the middle of 
the past much of the work done was inspired 
by the Hofmann school and laid stress on the 
importance of natural products. In the 1880’s work 
began to appear from many other centres, but there 
was not a single school of organic chemistry in 
Britain to with many on the Continent. 
W. H. Perkin, im., followed oriemmer m Man- 
chester in 1892, and the development of o i 

i since then in Britain owes a great debt to 
his school. However, it needed the First World War 
to shock the country into action on the industrial 
front; but if Liebig could return to-day he would 
surely exclaim that Britain “has surpassed all his 
notions’. 

Even so, we are scarcely at the beginning of 
un the synthetic methods of the cell 
whether for good or evil, and here the discovery of 
the isotopes of carbon and nitrogen especially should 
aalst tnt. clacidnion Gf Khat a Goes Ge behind 
Nature’s curtain. 

As one example, carbon-14 has been empl to 
gain a deeper inaght into the reaction whereby the 
colourless tyrosine is transformed under oxidative 
conditions into the black melanin-type pigment such 
as is found in black hair and also in certain 
logical conditions. H. 8. Raper first established that 
tyrosine is converted into 5& : 6-dihydroxyindole 
carboxylic acid, which afterwards gives melanin. 
Aooording to Raper’s scheme, the carbon ee 
evolved in the reaction comes from the carbo 
group of tyrosine; but when this group is d 
with cerbon-14, it is possible to prove that only about 
half the carbon dioxide evolved comes from this 
source. It is suggested that the catechol ring system 
undergoes fission, and this is mrpported by the fact 
that catechol iteelf under similar conditions evolves 
carbon dioxide. 

Probably the greatest problem in the prevention 
of disease to-day ooncerns the origin of cancer. 
Recent statistics show that the incidence of cancer 
of the respiratory system is increasing in industrial 
areas, and this naturally focuses attention on the air 
we breathe. For a long time this has been con- 
taminated by chimney smoke, but in recent years it 
has been aggravated by the black smoke emitted by 
buses and lorries which now fairly fill, and frequently 
foul, our highways. The contents of the filth col- 
lected from the air of a relatively clean sity like 
Newoastle has been under examination, and some 
preliminary results are presented. 


FOSSILS AND THE EVOLUTIONARY 
PROCESS 


[Shit presidential address to Section O (Geology) 
on “Fossils and the Evolutionary Procem’’, Prof. 
T. Neville George points out that fossils, by placing 
ee ee eee 

have illustrated evolati eory almost from the 
" moment of sablioation of “The € Origin of Species” : 
first in the graded morphological series, then in the 
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shylogenstic line, and now in the multi-variant 
of successive populations. Recent k 
ose 


continuing phyletic survival, and adaptive 

by a tic modal ahift m succeasive tions ; 

and the reputation of palwontologista for 

epoonlting along purposive and orthogenstic les, 
modern approach by-passes Lamarckian and 

finalist hypothesis. 

A major problem in most groups of fossils is that 
of explaining divergent evolution—the orthodox 
branching phylogenetic tree. Speciation by the 
breaking-up of clines is not usually evident in fosnil 
series, partly because of doubts about lineage- 


sequence and because of ignorance of the 
proceas of clmal ion eri 
to which the g Eaa of fossils belong. There 

are obvious culties in unrevellmg the ‘adaptive 
radiation’ of wi free-swimming creatures like 


cetaceans and ichthyosaurs. Neriie metazoans are 
more liable to local environmental selection, and 
disruption of species-range is indicated in fossil series 
D faunal diastems implying migration. 

tion of the evolutionary process in 
fai is difficult because phylogenesis is continuous, 
and speciation in geographical space as the product 
of evolutionary divergence is not to be equated with 
speciation in geological time as the product of 
successional change. There arises the notorious 
conflict between. morphological and developmental 
species, the exemplary ‘types’ of the one being sub- 
merged as incidental individuals in the population- 
series of the other. The classificatory fragmentation 
of an evolutionary continuum must rest on @ oon- 
ventional basis, and must record not selected or 


The conventional taxonomic groups incorpo 
lmeage-segments precisely clear-cut an 
distinct like genetical species recognized on the basis 
of reproductive isolation. Whether they are called 
sub-species or species or genera is therefore a matter 
of terms and not of things. Only when there is 
evidence of evolutionary divergence in lineage ‘crose- 
sections’, preserved on the momentary bedding-plane, 
E A pris EE Jeopeg 

conventional measure of suc- 
cemsional change ie usually dependent on the degree 
of overlapping variation-spread in successive popula- 
tions; but it is defined only with difficulty, for the 
spread partly reflects the intensity of selection, which 
may show marked fluctuations from one ‘generation’ 
to the next. Moreover, ecophenotypic contrasta 
between fosaml mussels and oysters have shown the 
difficulties that arise in attempting to distinguish 
between divergent and successional groups. 

Finally, populations, although in current theory 
they are the convenient unit for analysis, exist only 
in the mdividuals com them. A 
problem is that of ontogenetic ‘recapitulation’, partly 
answered by interpreting evolution In Many cases as 
having been brought about by mutant rate-genes. 
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But the apparent itulation’ displayed in clonal 
ral and the ee complexities of shell- 


be omg in the Foraminifors, continne to be 
mysterious and await further co-operative studies 
the palmontologist and geneticist. H 


THE MAINTENANCE AND SPREAD OF 
SEA-SHORE FAUNAS 


OF. J. E. SMITH, in his presidential address to 

Section D (Zoology), discusses the factors con- 
ala a nee a i at peeenor 
TAS, : 
anatomical, physiological and behavioural devices 
against the more obvious hazards of the shore, such 
as wave buffeting and the environmental 
which scocompany the ebb and flow of tha 
These adaptations in themselves do not, a 
explain the occurrence on the shore of some species 
and the absence of others, ror the variations in 


range ads, in fact, not so muah on the existence 
of adult adaptations and of conditions favourable to 
them as on the successful surmounting of hazards 
met with in early life. It is apparent, when attention 
is paid to the biography of individual species, that 
for each of the life-history there are require- 
ments which are oritical for population maintenance 
and While these conditions are not the 
same for all species, there are oertain elemente of 
in the life-histories of intertidal animals 
harards that have to be faced which 


animals and a consideration of their bearing on the 


character of regional faunas, 
The Abarat neaak eee 
replacement and is vested. im ite 


fecundity and in successful ovulation. The two 

are independently controlled. Fecundity, 
Ta ae peel oy, is oonditioned by the 
food ly, though little is known of the quantitative 
relati in intertidal animals. Ovulation, on the 
ee ee 
changes, particularly of texiperature. This resulta in 
a severe limitation of the breeding season of animals 
living near the periphery of their temperature-range, 
leading, postin A Lear , to a reduction in fecundity. 
' The early development of intertidal 
a Be a D o, wats Gr whined! 


suited for the maintenance of more locally concen- 
trated populations. The possession by many types 
mechanisms 


knowledge of the nature and extent of water move- 
ments on and near the shore point the need, however, 
siecle ace aad 


oe ee 

addition to the more obvious causes of mortality 
among the young brood, such as unsuitable physical 
conditions and the attacks of predators, the full 
effects of which have never been worked out in detail, 
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it has recently been shown, in to Atlantic and 
English Channel water, that the ical constitution 
of the different water masses has a direat effect on 
the course of development and the survival of larve. 
To what extent this may affect the character of shore 
faunas in different regions is not at presant known. 
` A final aritical hazard in the lives of intertidal 
animals ooours at the time of larval metamorphosis 
which, m many instances, is oritioally adjusted to the 
type of substratum available. Even’ if a suitable 
bottom is found, the young brood may be 
to make axtensive oe movements before 
they attam the distribution on the beach 
favoured by the adult population. 

The nature and implication of these and other 
events, their bearmg on the problem of the main- 
tenance and spread of intertidal faunas, and their 

in the defining of the zocogeographical 
regions of the British littoral fauna are further digs- 
cumed by Prof. Smith during the course of his address. 


THE GEOGRAPHER AS HUMANIST 
ee ponpe ee tha viie thatthe anly ph-nnmana 
bo regarded as geograph- 
petra e ich show definite evidence on the 
earth’s surface; but such an attitude, though it may 
suffice for the physical geographer, leads to a very 
narrow and ineffective conception of human geo- 
phy, amoe it eliminates any real study of man 
Rineed A view which is more satisfying mentally, 
and more fruitful in its resulta, is the ane that admits 
a study of the various human groupe in their regional 


this approach is in harmony with the dictum that 
the geographer’s ‘mnit is the place or region’, for do 
not human groups with their differing physical 
their varied cultural or social beek- 
grounds and their different economies, contribute 
something at least as vital to the distinctive quality 
of any place aa do relief, rocks, soils, planta or air 
MASBOS, ite the fact that the former are not 
necessarily shown on the ground ? This is the theme 
of the presidential addreas by Prof. R. H. Kinvig to 
Section EK (Geography). 
This attitude to human 


P 
of the ing of Prof. P. M. Roxby, who built up 
aie abe T at Liverpool, 
where the first Honours School of Geography in 
Britain was initiated in 1917. Roxby, who had a 
very marked historical background, in addition to 
first-hand of several regions of the world, 
was able to very effectively various ideas he 
obtained fram Harber ca, his tator at Oxford. 
A ee ie 
that of natural regions, he was ly impressed with 
the need for systematic studies im human sciences 
—anthropology, sociology and political institutions— 
on which he was engaged at time of his death ; 


published posthumoualy, 
showed clearly enough the direction of his thoughta. 
i The data of human geography can be most con- 
veniently divided into four oa (or 
biological), social, economic and political—which 
provide a useful working scheme, although there is. 
much overla between these factors. find 
their fullest fruition when brought together with the 
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different aspecta of physical geography and inter- 
related in & comprehensive treatment of some specific 
region, for exarnple, tropical Africa, the Far East, or 
the local area. The evolutionary aspect of human 
goography constitutes historical ce at ag 

has proved itself more and more to be an ting 
approach to the un of any period of 
history or prehistory, as wall as & prerequisite 
for any sound regional study. 

This extension of the range of the geographer’s 
contacts with the various social or human sciences is 
in keeping with developments which took place in 
the earlier part of this century in regard to the 
natural sciences. Objection was, indeed, raised im 
1905 to the extension of the geographer’s mterest 
into the realm of geology and meteorology on the 
lea that the geographer did not “require to go 
Beyond the purely ee and that he should 
not ‘intrude on y or other sciences’ ; but it is 
quite clear that ect would have wilted if this 
Gig had hear edorta So, too, it may be asserted 
that geography will only sttam its fall development 
when ita is stimulated by both the human 
and the natural elements. 


OPEN AND REPRESSED MONETARY 
INFLATION 


OF. F. W. PAISH states in his presidential 
addres to Section F (Economics) that applied 
economics is more an art than a science. Its main 
PoE consists not in disoerning the relstioneshipe 
tween given data but in choosing the data which 
can be regarded as for any given problem. 
eee p 
different significant patterns in the same landsoape, 
so each applied economist has to make his own 
personal amplification of the infinitely complex 
system of relationships which makes up the real 
world. The models which he himself finds 
useful will therefore not suit 
To Prof. Paish, inflation means, not & rise in prices, 
but a rise in money incomes without a 
rise m Teal Incomes. Its cause is that 
during & given period more money than thee hes have 
previously received the same period. There 
are two ways in which people can spend more than 
they have recetved in æ given period: one is by 
ee ee ee ee 
the beginning of the period; the by 
i newly created money. Ordinary people 
cannot safely~create money; but there are certain 
institutions, which can be called the banks, which do 
create money snd lend it to persons, businesses, or 
the government. Such additional 
whether out of previously idle balances or out of 
newly created monsy, cause inflation only when they 
are used for income paymenta; otherwise they 
merely raise asset prices and lower the rate of interest. 
An inflation osused by the activation of idle 
balances may go to considerable lengths, but it 
cannot continue indefinitely if the quantity of money 
is limited. An inflation due to an inarease in the 
ee eee 


the quantity of money ; 
further rises are foreseen, they rise increasingly faster, 
so that however much money is created the aggregate 
purchasing power of all the money in existence falls 


r 
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: 
progreddively towards‘ zero, uhtil eventually people 
refuse to accept it and its use is abandoned in favour 
of a new currency or even barter. - 

In a repreased inflation, such as existed in many 
countries the Second World War, the govern- 
ment seeks to y, by various devices, the rise im 
money incomes due to the increase in the quantity 
of money. Of these devices, the commonest is price- 
control, with or without rationing. In the early 
stages af price-control, while stoaks are being 
depleted, idle money accumulates in the hands of 
retailers and other busineas men, who are unable to 
spend it on the replenishment of their stocks. Later, 
when stocks are exhausted, it accumulates in the 
hands of consumers who are unable to find anything 
worth while to spend it on. After the end of a war, 
therefore, there is more money in existence than is 
necessary to maintain the level of incomes. As 
controls, except perhaps in totalitarian countries, 
tend to break down in peace-time, the problem arises 
= how to prevent the excess idle balances from 

ifyi the inflation by creatmg additional 
Nd In fact, exoept where part of the money in 
existence is cancelled, either by decree or by being 


redeamed out of the of & capital levy, the 
inflation has continued, st least until 


incomes have caught up with the quantity of money. 
If the quantity of money is allowed to increase 
further, the inflation may become an open one. One 
reason for the reluctance to limit the quantity of 
money and so ultimatel Tag st Segre ARE CE 
end is that the end of the inflation is likely to bring 
increased. unemployment, and the world has not yet 
made up ita mind whether it regards inflation as a 


greater evil than unemployment. 


ENGINEERING IN THE NEXT 
2,000 YEARS 

HE presidential addrees to Section G (Engineer- 

ing) by Lord Dudley Gordon looks forward to. 
poesible development in engineering during the next 
two thousand yeara, and commences by consideration 
of the available sources of fuel to provide power and 
minerals to supply raw materials out of which 
engineering equipment can be manufactured. Estim- 
ates as to the supply of the major fuels of coal and 
oil are discussed. 

This leads to the consideration of the poble 
development of nuclear energy as & source of power 
and the future prospects for the supply of uranium. 
It is suggested that & long time may elapse before 
nuclear energy becomes the most important source 
for the production of power. 

Another posible soured’ of power is hydrogen, 
recoverable either from the air or from the sea, and 
the dangers of the release of large quantities of 
ordinary hydrogen are pointed out. Reference is 
made to Sir Charles Darwin’s suggestion that there 
may be h of the successful use of heavy hydrogen 
as & fuel. source of heat which can be turned 
into power may be that existing in the inner part of 
the earth. In this case again there are obvious 
dangers which have to be avoided. 

Sources of which do not depend on the 
produstion of heat are water-power, which is already 
largely used and which will not be exhausted within 
any measurable period, and the energy derived from 
the use of ocean tides, which is again an inexhaustible 
supply. Wind is also an inexhaustible supply from 
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which the production of power is already being 
undertaken. Further, there is a possibility of making 
use of heat from the aun’s rays. - 

Some reference is made to the idea of controlling 
the force of gravity in such a way that it could be 
used for the production of power; but admittedly 
this is based on conjecture and is not supported 
by any knowl 

The i 


ions are made as to how this may have to be 
dealt with in the future. 

With regard to suppliea of materials for the 
development of engineering, it is suggested that iron 
and steel will continue to be the main source for 
several hundred years, and that further improve- 
ments may be looked for in the composition and 
structure of metals so that the same resulta can be 
achieved with a much smaller weight of material. 

The science and practice of engmeermg will oer- 
tainly be called n to help in solving the problem 
of supplying cient food for the increasing 
population of the world, more particularly when it 
is realized that with the rising standard of living the 
demand for food will increase at a greater rate than 
the increase in the population. In this connexion the 
supplies from the sea will become & more and more 
im t source. 

present generation of young enginoors has not 
merely a great opportunity, but also & great respons 
ibility, for developing methods which will nae it 
le for the progreæ of man to continue in future 
centurics. 


ANALYSIS AND DESCRIPTION IN 
SOCIAL ANTHROPOLOGY 
HE title of the presidential addreas by Prof. M. 
Fortes to Section H (Anthropology) is “Analysis 
and Description in Social Anthropology”. He points 
out that the ethnographic monograph of to-day is as 
much a study of a problem as a record of the facts of 
observation. This is due to the inftuence of the 
the work of B. Malinowski and A. R. Radoliffe- 
Brown, but already foreshadowed in some of W. H. R. 
Rivers's ideas. Intensive study in one society at a 
time is thus used as a means of testing, 
and pe to the generalizations of social anthro- 
pology, and has in fact shown itself to be more profit- 
able than the comparative method for these 
Functionalist anthropology has proved to be 
fruitful in theoretical contributions because it demands 
an analytical, as opposed to è descriptive, mode of 
investigation. It is true that even the leat 


descriptive statements im sia per ed imply the 
isolation of standard recurrent features of 


The essence of description in anthropology is that 
observations are grouped m accordance with their 
actual relationships in time and space. Thus a 
S acoount of 

heterosexual interests of children, then goes on to 
initiation ceremonies, , wedding rites, and 
such legal formalities as the paymant of bride prioo, 


ending, 
The 


sequences 
relationships by reference to ‘ideal isolates’. These 
isolates are theoretical constructions, and if they are 
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to yield valid generelixations they must fit together in 
a system. A good example of an analytical isolate 
which eatiefies these requirements is Malinowaki’s 
well-known concept of reciprocity. Again, Radocliffe- 
Brown's discussion .of the functions of kinship 
institutions in ensuring and trans- 
mitting righta over things and persona develope 
analytical conceptae. Analytically, we think of 4 
custom or institution as if it were made up of a 
number of isolates, and of an isolate as if it were an 
element in divers customs and institutions. 

Recent studies of marrage in African societies have 
shown how valuable an analytical approach is. A 
common view, long held, is that the essential feature 
of African marriage is the exchange of one woman 
for another, if not then the mediation 
of the bride price. This seems to fit the 
observations. But analysis shows thai this exp 
tion is incorrect. What ia at issue is the transfer 
of rights which may be held conjointly or vested 
separately. The two sets of rights chiefly involved are 
those over a women’s reproductive capacity and those 
over her sexual and domestic services as wife; and 
these rights may be held by separate persons or groups. 

This is strikingly t out in societies that reckon 
descent, inheritance and succession in the matrilmeal 
line. Studies already made in West Africa and Central 
Africa oan be cited. But a better illustration is 
provided by unpublished fleld data on Ashanti 
marriage. From these date it is clear that a woman’s 
lineage never alienates her reproductive powers. At 
the same time, & very iid air E eter A 
and the moral se owing from are 
affirmed in marriage. In marriage, only righta over 
the sexual and domestic services of the wife are 
transferred to her husband, who thus acquires 4 
claim to the paternity of the children, but not legal 
control over them. Croes-cousin marriage is one 


device for reconcilmg the t and often con- 
flictng claims and righta of matrilmeel kin, and kin 
marriage and ood. 
ical methods been most’ successful in 


the study of social organization. Further advanoes 
will be made when they are extended to the study 
of the more complex aspects of culture, such as 
religion and art. 


~ 


QUALITY AND QUANTITY OF 
PROTEIN FOR MAN AND LIVESTOCK 
HE problem of quality and quantity of protein is 
ever present in our daily speculations about what 
we shall eat and wherewithal we shall be clothed. 
The soale of agricultural production to meet our needs 
has always been a matter of concern. Quality and 
quantity of protem cannot yet properly be i 
This forms the subject of the presidential by 
Dr. D. P. Cuthbertson to Section I (Physiology). 
Although the number of proteins in our foodstuffs 
is very large, they are constructed out of same twenty 
different unita—the smino-acida—the ition and’ 
nderance of which m the maleada > 
kind of protein and give to it its peculiar 
properties, some of which come to light in the pro- 
ceasing and cooking of foods, and for man frequently 
provide an attractive texture. 
The process of digestion of proteins ulti 
provides the organiam with these constituent amin 
acids and possibly alao simpler peptides. From these 
‘building-stones’ the organism oan oreate or renew 
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the fabric of ita tissues, ita enzymes, hormones and 
other protein and non-protem—nitrogenous. con- 
stituents. The evidence appears fairly conclusive that 
all the amino-acids that are components of a par- 
ticular protein must be present simultaneously in & 
tiæue before net synthesis will proceed smoothly. 
The individual proteins in the ration or diet tend to 
supplement each other in terms of the balance 
of nutritionally essential amino-acids. It is now 
known that, for man, several plant protems and 
particularly mixtures of them are sometimes as 
efficient in supplying the essential ammo-acids as 
some animal proteins, but that, in general, animal 
proteins, ance they approximate more nearly to the 
needs of the animal and are free of cellulosic 
‘wrappings’, are particularly well adapted to the 
needs of the growing child and for reproduction and 
convalescence. Further, aseociated with animal 
proteins are soceesory factors such as the B-vitamins. 
We recognize that the demand for meat is not neces- 
sarily a requirement for protein. The extractives of 
meat stimulate appetite and provide these B-factors. 

The requirements of the bird in to its 
feathering, growth of flesh and egg production are 
consi le and vary acoording to size, age and 
breed. From the qualitative point of view it seems 
that most of the amino-acids essential for growth of 
the chick are also essential for egg production in the 
adult bird. Success in compounding rations for non- 
ruminant livestock such as poultry and pigs is based 
on the optimal use of vegetable and, where necessary, 
animal products so as to provide the esential amino- 
acids in the right proportions and amounts, aa well 
as vitamins of the B-group. 

While in the ruminant micro-organisms break down 
protein in the paunch with liberation of ammonia, 
they also contribute abundantly to the supply of 
protein ultimately available for digestion in the 
abomasum and small intestine of the ruminant 
animal, rendering it leaa susceptible to critical 
deficiencies of individual amino-acids in its food 
proteins than other classes of stook and man. The 
degree of formation of ammonia in the ramen from 
the degradation of moen may be an important 
factor in determining their usefulneæ to the animal. 
Processing may have effects on the value of a protein 
for ruminants quite different from those on the value 
for non-ruminanta. 

In the proceming of foodstuffs for man, the 
sensitivity of amino-acids to destruction by heat 
must be kept continually to the forefront, and means 
ee to avoid their destruction ; and in the case of 

cereals, improvers must be sought which do not 
damage their proteins. 

Vanations in the protein content of cereals through 
climate, fertilizer or genetic effecta are probably of 
miportance where the level of protein intake is 
critical, as in animal feeding. 

The newer quantitative methods of estimating the 
amino-acids in based on the Moore and 
Stein chromatographic technique are of great value 
in elucidating the make-up of dietary proteins. ‘The 
investigations im Belgium of Bigwood and his 
workers on cassava are noteworthy. 

An inspection of consumption level in the United 

shows that the percentage of the total 
- calories in the diet represented by its protein moiety 
renains & very constant fraction irrespective of 
social class and level of energy expenditure. The rise 
in the consumption of animal protein whioh occurs 
wherever circumstances allow is particularly note- 
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worthy when we consider that, from theoretical 
considerations, there ia no proof that a proper 
mixture of plant proteins per ss may not be as good 
for maintenance and even for growth aud repro- 
duction as proteins from animal sources, Sata 
there is sufficient of it. But as we have observed, the 
demand for anunel protein may be also a demand 
for ita associated factors. 
In animal hus , the farmer has learned to 
the ions O protein and its quality in the 
fı according to the physiological need of the 
animal, In the Second World War the State assumed 
the role of husbandman also for its human population. 
In peace we like freedom, for we are leas uniform 
than selected farm-stock. 


PSYCHOLOGICAL PROBLEMS IN THE 
RECOGNITION OF EXCELLENCE 


COMMENT that might be made on contem- 

porary psychology both by other scientista and 
by our colleagues in the humanities is that in its 
necessary concern with average and sub-a 
people it has given too little direct attention to those 
who are outstanding for excellence of some kind. This 
forms the topic of Prof. D. W. Harding’s address 
to Section J (Psychology). It seems important to 
understand the conditions of excellent achievement, 
since general progress commonly occurs through 
advances made by unusual people and gradually 
followed up by the social group as a whole. The 
relation between outstanding people and the rest of 
us is part of the broader question of relations between 
people of different levels of ability or quality of mind. 
Waste of human resources oocurs through the 
obstruction or neglect suffered not only by the very 
great but also by many le of more moderate 
excellence, including children whose potential- 
ities have not been discerned, and may excel those of 
their teachers and perents. 

Two broad problems concern the psychologist : 
first, that of the mere perception of excellence, 
especially excellence surpassing one’s own ; secondly, 
that of the response to perceived excellence, whether it 
excites, for example, generous admiration or jealousy 
and attempted disparagement. <A relation 
between people of differmg levels of ability depends 
on the attitude of the abler as well as that of the less 
able person. If the latter is to maintain his self- 
respect and peychological security he must feel that 
the other recognizes the value of his contribution, 
however amall, to the common task; and recognizes 
his equality as a person, however ‘subordinate his 
function may be. The ability to convey to sub- 
ordinates one’s recognition of their e ity a8 persons 
is one mark of good leadership, and the basis of it 
deserves more attention from psychology. In some 
activities (for example, in amateur games and sports) 
the perception of excellence is aided by objective 
asseaarmnents of performance, and the response to it is 
so controlled by usage and convention that good 
relations are maintained between le of widely 
contrasting levels of ability. When objective 
performances and more intangible qualities are in 
question, the difflculties of amseasing oneself in com- 

with others become formidable and various. 

We know rather little at present, not only about 
the recognition of excellence in others but even 
about the psychological processes involved in making 
an advance ourselves and recognizing that our own 
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present standards are- higher than those we once 
accepted. Many of the unanswered peychological. 
questions in this fleld are the concern ‘of the social - 
and far eluent psychologist ; others myite the’ 
aid of pevener+holee for example, tHe effect- 


of the child's view of his parents and the effect of 


le, whose minds 
may far excel those of the logista who under- 
take it, must raise special problema of technique 
which have up to the present received campaeratively 
little attention. 


EVOLUTION OF THE OVULE IN 
PTERIDOSPERMS : » 


F. JOHN WALTON discusses the “Evolution. 

of the Ovule in Pteridosperms’’ in his presidential 
address before Section K (Botany). The dominant 
groups of plants of the present day, the Angiosperms 


ferns and their allies, which reproduce by means of 

res. There is, however, some evidence to support 

view that the seed habit has evolved from the 
spore habit, and it is likely that clues as to how this 
came about may be found among the fossil remains 
of of early geological iods. 

the fern. of re ion the spores are 
liberated from plant and produce on the 
small sexual planta (gametophytes), whi are 
delicate structures dependent on moist itions ; 
their survival is often a matter of chance. For 
fertilization to occur, water must be present so that 
the male gametes can swim to the ovum im the female 
organ. This water is provided by rain or dew. 
Reproduction as well is therefore somewhat chancy. 
In seed. lanta the spore which produces the female 
game yte is retamed in the ovule on the parent 


flower the future development of the gametophytes 
and the process of fertilization are carried out within 
. the protective integuments and are not dependant on 
external climatic conditions. The embryo is protected 
in its development and is provided in the seed with 
a food supply which on germination allows the seedling 
to build up a root and leaf aystem relatively quickly. 
Most , moreover, can remain in a dormant 
condition during periods unfavourable for growth. 
The earliest records we posaseas of planta which 
had seeds are from the Lower Carboniferous, which 
was about 250 million years ago. These extinct 
plants, to which the name Pteridosperms has been 
given, had the external a of farns with 
large compound fronds, and the seeds were borne on 
these fronds. Their internal , however, 


idosperms licated. 
structure. The seed itaelf consisted of a nu , the 
part which oo to the spore case or spor- 
angium of a fern, which contained: as m modern 
seeds a single functional spore. The apex of the nucellus 
in the more primitive types of Pteridosperm seeds 
had a tubular structure, the salpynx, which captured 
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the wind-blown pollen, which was then drewn down 
it into a special pollen chamber. The nucellus was 
partly enclosed in a sheath, the integument. In the 
primitive forms the apex of the nucellus was free so 
EE AEAEE directly, while in the more 
advan types the integument’ was almost oom- 
pletely closed over the nucellus, leaving a very 
narrow pore, the micropyle, to allow the pollen to 
reach the nucellus. The function of capturing the 
pollen was therefore assumed by the i à 

The evidence, too, suggests the anoestors of 
these planta had sporangia and that 
the i t was evolved by a concrescence of 
parta of the frond which formed an enclosure around 
the i or nucellus, the whole structure 
constituting the ovule or seed. In the same manner, 
another investment of the seed was produced, the 
cupule or husk, in which the seed or in some instances 
several seeds were enclosed. Both the integument 
and the cupule contained vascular tissue. 

There are two major groups of Pteridosperm seeda, 
the Lagenostomales and the Trigonocarpales. The 
former seem to be more primitive in construction 
while the latter are more evolved and are mainly 
restricted to the Upper Carboniferous. The Trigono- 
carpales do not have a cupule, but their structure 
suggests that this is because the integument had 
become much reduced and almost completely fused 
with the nucellus, and the cupule then assumed the 
function of a second integument of the seed. The 
seed of the Trigonocarpalea type may thus be regarded 
as having a double integument hke many Angiosperm 


These early seeds were fully exposed on the fronds, 
in contrast to those of living Gymnosperms and 
Angiosperms, whose seeds are usually enclosed 
in cones or ovaries. It would seem that with increasing 
in structure, 


ee ee 
no function; and it is only in some of more 
primitive Angiosperm orders that there is vascular 
tissue in the mtegumenta. 


GREEK OR CHEMISTRY OR BOTH 


HE dichotomy which exista between the educa- 

tion of the humanist and that of the saientist 
is streed by Dr. R. Birley in his presidential 
addres to Section L (Education). : 

The great scientists of the Renaissance lived in the 
same cultural world as that of all other well-educated 
men of the time. They had the same educational 

d; the scientist had as an audience the 
whole of educated society. This unity has been lost, 
and in our culture there is-a deep nft between the 
humanist and the scientist. The two have different 
educational . The executive Civil Ber- 
vant, who will almost i have had a humanist 
education, cannot un the attitude of the 
scientist ; the scientist haa not been prepared by his 
education to accept the responsibilities which the 

of science gives. Hence there is a feeling of 
Poipiseaiees e Men who have sonial 
responsibilities feel helpleas before a power which 
cannot control or understand ; men who control 
that power feel that they cannot cancern themselves 
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them. 


The existence of this dichotomy is widely reoog-` 
nized, and some attempts are being made to solve it 


at the universities by the introduction of general ` 


studies. Such attempta, however, do little more’ than 


to solve it is by ensuring that the 
two classes work together. This is impoasible 
at the universities, and not much oan be done in the 
sixth forms of the grammar schools, for in them 
children must spend moet of their time on i 
work preparatory for the university. Moreover, by 
the time & boy or girl enters the sixth form he 
needs ee eaa nathan na dentneayo 
development. 

The solution lies before. this stage. The ablest 
children below’the sixth form should work together 
at all subjects, except, perhaps, mathematics. They 
should study together the same humanist subjecta, 
whether or not these include Greek, and take the 
samo course in scienoe. The abandonment of the 
‘half-specialization’, now common below the sixth 
form, would inevitably entail some lowering of 
standards in the sixth form, polar PE errs 
university entrance requirements, though by the 
time the educational process was finished it is 
doubtful whether the standards would be lower. All 
the ablest citizens im the country would then have 
had & common educational experience. 

In the sixth form some periods should be set aaide 
when boys and girls ee in the various 
studies should again work together, at the humane 
subjects or science. This work would differ from 
ordinary specialist work, though the fact that all had 
learnt the grammar of the subjects should prevent it 
from being merely superficial. The scientist, when 
Se Helene would do much to educate 

the specialist in a homanestudy, and, mutatis muiandis, 
the classic or historian would help the scientist. 

It would not be easy to fit such a scheme within 
the framework of the national system of external 
examinations, which, just because they are devised 
to fit in with the requirements of the schools, make 
experiments by individual schools difficult. A far 
greater obstacle would lie in the most serious sh 
of able science teachers in the grammar achools. 
This is now so acute that it is futile any longer to 
talk of the development of the scientific strength of 
the country or to plan institutes of technology or 
other similar institutions until it is remedied. Unless 
a solution is found to this problem, the universities 
will before long find. that they have to teach 


elamentary science. 


APPLICATIONS OF ‘ANIMAL 
PHYSIOLOGY’ TO AGRICULTURE 


HE theme of the. presidential addreas by Dr. 
John Hammond to Section M (Agriculture) is 
that ‘animal physiology’ as a basal science for animal 
production has to oo-ordimate the results of pure 
ecientific research in anatomy, zoology, genetics, 
physiology, endoarinology and biochemistry, and to 
the interactions between these, so that 

control over animal production can be obtained. In 
doing this it is often found that large gaps in know- 
ledge exist between the various pure sciences—for 
example, methods of control over the shape and 
composition of the sanimal—and these have to be 
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filled in: While present-day medical and veterinary 
- physiology can provide many techniques, they are 
doo ows Caco ed eo a 
oritioal short-time happenings in the body and too 
little with the ahronio long-term results which are 
necessary in ‘animal production. ‘Animal physiology’ 


_. is therefore supplementary to medical and veterinary 


physiology although it interlocks with them. 

The rate and efficiency of the process of repro- 
duction form the basis of economic animal production. 
At present the of our farm animals is much 
below its potential level. The number of fertilized 
eggs which can now be obtained by injections of 
gonadotrophic hormones far exceeds the capability 
of the dam to mature them to birth, so that experi- 
menta are now in progress to find out whether eggs 
of good tia worth may be transplanted to and 
rammbated By dams of inferior genetic qualities. Such 
methods‘ would also be useful for the cheap aerial 
transport of the larger domestic animals and for 
producing pure beef calves from dairy cows. Such 
rie mr mad le in the rebbit, and their 

lication to cattle awaits development. The control 
anterior pituitary gonadotrophin action by changes 
in the daylight—darkness ratio offers a method of 
regulating the breeding seasons in sheep and horses, 
which m the case of the former can now also be done 
by hormone injections. The application of the teeh- 
nique of artificial insemination to the mass improve- 
ment of dairy cattle, and to the production of beef 
cattle from dairy herds by the use of ‘colour-marked’ 
bulls, has already been extensively used in practice. 
The new deep-freeze method whereby bull semen can 
be kept fertile for at least a year offers possibilities 
for the pedigree breeder and for world distribution at 
cheap rates. 

In milk production, studies of the mechanism of 
the ‘let-down’ of milk have resulted in better milking 
practices and machmes. Sterile heifers can be brought 
into milk by the apploation of synthetic 
and good yields obtained in many cases. The effeat 
of the plane of nutrition of the animal on the quan- 
titative results obtained from hormone action, as 
shown by the ‘steaming up’ of dairy cows and the 
‘Gushing’ of sheep, is of great importance for 
economic production. 

The development of early maturity and meat 


ions of the 
different parts of the body. Physiological and 
anatomical age can be advanced on chronologfal age 
by high-plane nutrition and retarded by low-plane 
nutrition. The maternal inftuences of uterine nutrition 
and lactation have a great influence on the develop- 
ment of early maturity in meat animals. The finding 
that the partition of m nutrients between the 
different tissues and parts ae body depends on 
the plane of Salaries is of importance not only for 
the economy of meat production, but also for methods 
of genetic selection. 

The physiology of body-temperature regulation has 
important practical a a Both both for economic 
production and for survival under low air tem- 
peratures with pigs and under high sir temperatures 
with cattle. The study of animal behaviour promises 
to create a science of the ‘stookman’s art’. 

There 18 need for extension of the study of methods 
of control over animal functions if we are to develop 
an. Intensive animal ion in Great Britain, for 
we must either do or be content with a lower 
standard of living. 
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GATEWAYS OF SCIENCE . 


bis panana a e ee ey 

a e a Societies), Dr. W. E. 
directs attention to ise a EE os 
aae ae 
Delegates contrasta them with those of other 
sections and the Association as a whole. He regards 
the meeting of the whole Association as the remnant 
of what was once tantamount to the annual meeting 
of the shareholdera interested in national, if not 
nationalized, science—the ramnant, because only a 
small part of the sectional business is ys 
withii the comprehension ofthe general aoa 

which is numerously represented in the 
meeting. Te dhs. ceearagenose: he ieee era 
Assembly has the duty of catering for many of these 
eeo S and of reaching out beyond the 
to the great masses of people who 
ge a right to know about scientific plans and 


This is the more emential since it is becoming 
widely realized that the starting and maintenance of 
a scientific process or programme is only the beginning 
of a chain of events that might have great political 
and ethical resulta as well aa intellectual by-products. 
Prof, A. V. Hill, at Belfast, directed attention to the 
dilemmas of science, to the need for orientation and 
re-orientation of its progress, and the members of the 
general public have & right to know, as beneficiaries 
or as victimes, where they are likely to stand in the 
. composite picture. There are also the many who 
follow science, as Sir Edward Appleton has shown, 
‘ for ita own sake. 

The Amembly is the inheritor of a rich history of 
cage ap with the societies which, year after 

, fight a battle, sometimes a losing one, for 
ease public ee of science, especially 
archmology and natural history. Many of these 
societiea are old; it might be thought that the fight 
is no longer serious, that generally the recognition of 

scientific truths is assured. Yet it is not so 
in many highways and byways; one does not have 
to work long in a museum or to give many broadcast 
talks to realize that the truths themselves are ohal- 
lenged, that the “Origin of Species" which sought to 

the rise of man is frequently interpreted 
as a sign of his fall. Se ane erat arora 
might be contended, has lowe! 
the publication of Darwin’s great work was an 
intellectual milestone, executions in England were 
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still carried out in publio for ten years after its firat 
appearance ; but there are many other better known 
social and medical facta whi 
tention that the increase of biol a e ie be has 
gone hand in hand with an increase in man’s prestige. 

To sati adequately the just demands of the 
general lio calls for a rearrangement of the 
Assernbly’s outlook. There must be an increase in 
facilities for both the young and the not so young 
to have the best advice m acientific career fact- 
finding. Here the rich stores of experience in the 
Association should be tapped. There must also be 
increased facilities for the flow of authoritative 
information to the general public, individually or in 
groups of adult studenta. 

The existing facilities in science for adultas include : 
the libraries, museums, societies, the Workers’ 
Educational Association, the B.B.C., and other bodies. 
It is clear from @ conservative study of the figures 
available that there are thousands of persons ahnost 
habitually unable to attend the British Association , 
meetings who are none the leas well within the range 
that the Association desires to serve. In these 
circumstances a new form of membership—a 


fegsional education-and entry to the scientific services 

can have the advice they need. On the other hand, 

he outlines the kinds of services, reading lists and, 
guidance in studies in and out of doors that could be 

given to adults and study groups. None of this need 

conflict with existing services but could be collated 
with and amplify tham, and more immediately govern 

their trends. 

Such a rogramme is important and will become 

y 90. It is important to consider the 
matter on & high level, Dr. Swinton suggesta a 
surveying committee to review and prescribe methods 
of co-operation between the British Association, 
Library Association, the Museums Association, the 
Unions of Scientific Societies, the Workers’ Educa- 
tional Association, the Further Education Section of 
the B.B.0. and representatives of the education 
authorities. 

This would at least ensure the continuance of the 
great interest in the British Association’s work and 
ideals which adults and the young, the regional and 
local education suthorities, and many other n- 
gible bodies have so abundantly demonstra 
Belfast and Liverpool. With it the gateways of 
science should be more freely opened. 


OBITUARIES 


Dr. M. H. Gordon, C.M.G., C.B.E., F.R.S. 


Wrra the death of Dr. M. H. Gordon, on July 26, 
aged eighty-one, British bacteriology has lost one 
of its outstanding figures, while the world mourns 
the of one who did good to all men. His 
of which was that of a pioneer, has 
been deeply appreciated in his own country, and 
out the world, by his profeasional 
as an exponent 

remembered. 


ee a eee his enthusiasm, 
his and, in & very special way, for the 


kindness he showed to junior co many of 
whom owe to him a real debt of gratitude because of 
the encouragement given to them by him in their 
formative years. Widely read in many subjecta far 
remote from his chosen ——literature, the 


, fine arts and, above all, history—-Gordon’s com- 


controversy, and an evening spent with him, enlivened 
by argument often acute but never bitter, was an 
unalloyed pleasure: he was one of those rare souls 
ehn otis pouli apres ta disagee and romain 
a firm friend. 

Gordon’s active life as bacteriologist and immuno- 
logist covered almost a half-century in which profound 
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changes in outlook occurred and- dramatic advances 
were made in the fields of preventive medicine and 
therapeutics. His early work was performed at 4 
time when the technical armamentarium of bacterio-~ 
logista was restricted; but he used the simplest 
procedures with ingenuity and with a consummate 
artistry which was delightful to see: indeed, he 
recalled what Max Gottlieb in ‘Martin Arrowsmith” 


regarded as the ideal research worker—one who 
fabricated his a tus from & packet of tooth-picks. 
Gordon's ear 


investigations included the stud 
of water-borne enteric fever, and in this, along with 
the late Surgeon-Colonel Reece, he carried cut some 
of the earliest work on chlorination of water lies. 
His study of the Streptococcus led him to ae 
that that micro-organism was the causal] agent of 
scarlet fever and, although he failed to prove the 
validity of his views, his work made possible those 
later investigations upon whicb it is now accepted 
that that malady is due to infection with Sirepto-~ 
cocos. This work assisted greatly thoee who in later 
- years defined cl the mechaniam of the pathology 
of scarlet fever and elaborated means for j 
that ilmess. As a basteriologist, per the most 
fruitful period of his life was during the First World 
War, when he was called upon to deal with cerebro- 
spinal feyer in the Armed Forces. The work which 
he performed, along with the team he so ably led, 
ee ee ee 
logical and the immunological problems of that 
malady which has proved & scourge to armies through- 
out history. The account of these investigations, 
embodied in a report to the Medical Research Council 
(Special Report Series No. 50; 1920), remains a 
classic. 


In his later years Gordon devoted his attentian to 
‘the study of virus diseases, notably the ‘pock’ 
infections, and he elaborated a procedure for the 
diagnosis of smallpox which, prior to the introduction 
of culture on the chorio-allantoio membrane of the 
developing chick, was the only accurate and delicate 
method whereby a diagnosis of modified smallpox or 
of smalipox minor could be made quickly. The 
Gordon flocculation test for the diagnosis of small- 
pox was used successfully to control more than one 
outbreak of smallpox minor, which presents problems 
of peculiar difficulty to the public health service. He 
played an important part in co-ordinating the work 
of those who contributed to the Rose research on 
lymphadenoma, and his interest in lymphadenoma 
was maintained throughout the remaining yeara of 
his life. 

For many years Gordon was a member of the 
Advisory Committee on Pathology to the War Office, 
and for his services to his country he was rewarded 
by the conferment of the O.M.G. and C.B.E., while 
his contributions to tne advance of knowledge earned 
for him the fellowship of the Royal Society and, 
perhaps what gave bim most pleasure of all, an 
honorary LL.D. from the University of Edimburgh. 
A trait in his character which endeared him to all 
was that he these honours as an appreciation 
not only of his own worth but as a recognition of the 
help he received, and whioh was given ao willingly, 
by his collaborators. W. J. Tuntocn 


_ Dr. Willoughby Gardner 
Da. WitLoveHsY GARDNER, who died on June 20 
in his ninety-fourth year, was of Lancashire stock 
and the elder son of the late Henry Gardner, of 


Wales. He developed an area of land 
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unique estate, under regulations which 
provided that the purchaser of each plot (already 
planted with trees and flowering shrubs) should build 
& house of character in ing with the surroundings. 

His early enthusiasm for fishing led him to the 
study of entomology; as far back as 1901 he pub- 
lished a@ list of the Hymenoptera Aculeata of Lanca- 
shire and Cheshire, and this group was his special 
interest. His collection of British Aculeate Hymen- 
optera, including material from North Wales, was 
presented by him about two years ago to the Zoology 
Department of the National Museum of Wales. He 
was & Fellow of the Linnwan and the Royal Entomo- 
logical Societies, and also of the Society of Antiquaries. 
His presidential address in 1928 to the Lanoashire 
and QOheshire Entomological Society, ing with 
the sixteenth-century entomologist Thomas Penny, 
shows a happy combination of his zoological and 
antiquarian interesta, and was the result of much 
research. 


A keen archpologist, Dr. Gardner was long 4 
leading member of the Cambrian Archsological 
Association and of its various committees, and 

resident in 1926. In his presidential address, pub- 
lated in Arakaologia Cambrensis of that year, he 
summed up the reeulte of his work on the signi 
and history of the great hill-forts of North Wales, 
many of which he had personally surveyed and 
planned, besides excavating those of Y Corddyn 
and Dinorben m Denbighshire. He was also a prime 
mover in organizing the excavation of the Roman 
sites of Segontium at Cernarvon (by Sir Mortimer 
Wheeler) and of Kanovium at Cerhun on the River 
Conway (by Mr. Baillie-Reynolds). He was an 
original member of the Ancient Monuments Advisory 
Board for Wales, and of the Wales Advisory Com- 
mittee of the National Trust and of the Board of 
Celtio Studies of the University of Wales. In recog- 
nition of his work in this sphere the University of 
Wales conferred on him in 1927 the honorary degree 
of doctor of acience. 

His interest in numismatics (he was a Fellow of 
both the British and the Royal Numismatic Societies) 
led to the formation, during nearly seventy years of 
his life, of a fine collection of Anglo-Saxon coins of 
the Ohester Mint, which is now in the Grosvenor 
Museum at Cheater. 

One remembers Gardner as & man of wide interests, 
es ee a and of “ae nature 
aloping to the southern side’’. 

Corin MATHESON 


Wa regret to announce the following deaths : 


aged fifty-five 
Prof. L. Prandtl, For Mem.R.8., of the University 
of Göttingen, aged seventy-eight. 
Mr. T. Raymont, formerly principal of the Gold- 
smiths’ College, University of London, on August 
18, aged eighty-eight. 
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Radar-Sonde Meteorological Station at Crawley 
| Morano, Lro., have given details of the radar- 


sonde system which they: have developed in con-- 


junction with the Teleoémmunications Research 
Establishment, Malvern, and which they are at 
Present installmg for the Meteorological Office m a 
y actual built station near Crawley. The system is 

esigned to measure winds up to heighte of 100,000 ft. 
to an socuracy of 3 knots, and with the addition of 
some extra components it can also be used to measure 
pressure, tare and humidity in the upper 
atmosphere. from the ground transmitter on 
a frequency of 152-5 Mo./s. are received by the air- 
borne unit which is carried aloft by a free balloon. 
The pulses are re-transmitted to the ground on a 
frequency of 2,850 Mo./s. and are received by an 
automatic following serial. The delay between trens- 
mitted and received pulses gives the range of the 
balloon; this is fed into a computor together with 
azimuth and elevation angles obtained from the 
inclination of the serial system. Wind-speed and 
direction are ee from the rates 
of change of these parameters. When pressure, 
temperature and humidity are required in addition 
to the wind, a second pulse is transmitted by the 
airborne unit at a time interval after the first pulse 
depending on the value of the meteorological variable. 
A switch driven by an electric motor connects the 
Ppreasure-, temperature- and humidity-sensttive 
elements to the sonde in turn. The system is capable 
of recording the meteorological mformation to an 
accuracy of one part in 1,000. This new I 
should provide weather information at greater 
heights and to a much higher degree of accuracy than 
obtained from the present radio-sonde and radar 
wind-findmg system, particularly in conditions of 
high wind when the existing wind-finding equipment 
goes out of range of the ground station at oom- 
paratively low levels. 


Australfan, National University : University House 


Taa Council of the Australian National University 
has appointed seven Fellows who, with a Master and 
an eighth Fellow vk to ge inted, will constitute 
the governing f University House, the 
residential Guise a wick is E E E and 
will be opened for the coming academio 
the appointment of a Master, Dr. W. È. ao 

social institutions, will act as 


reader m 

chairman convenor. The Fellows already 
appointed are: Prof. P.-A. P. Moran, professor of 
statistics (who will act as bursar); Prof. J. C. Eccles, 
professor of physiology; Prof. P. H. Partridge, 
professor of social philosophy ; ties R. v. d. R. 
Woolley, profeasor of astronomy; Dr. Germaine Anne 
Joplin, Fellow in geophysics; Dr. 8. 
Fazekas de St. Groth, senior Research Fellow in 
microbiology. University House, an i and 
beautifully appointed building, was designed by Prof. 
Brian B. Lewis, of architecture in the 
University of Melbourne. Ib will be the centre of the 
University’s social and cultural life and will serve 
the ordinary collegiate. purposes. It will be able to 
accommodate about 120 postgraduate students and 
members of the University staff. 


Activities of International Sclentific Unions 


' Ta» Quorterly Bulletin for May—June 1953 of the 
International Council of Scientific Unions reports 
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briefiy on the first meeting of the Executive Com- 
mittee of the International Mathematical Union on 
February 138-14; it was arranged that the next 
International Congress of Mathematics will meet m 
Amsterdam during September 2-9, 1954, nmmediately 
following the Second General Assembly of the Union 
at Tho Hague, Angust ee 1. The preferred 
subjects for the symposia at the Congre are 
asymptotic expansions, non-aassociative, non-linear 
algebras, and stochastic processes. The Teaching 
Commission of the Union, which met in Geneva in 
October, selected for investigation the. role. of bad 
contemporary mathematician and 

studies of text-books in different countries, and hag 
established close co-operation with the Section for 
the Teaching and Diasemination of Science of the 
Natural Sciences Division in the Secretariat of the 
United Nations Educational, Scientific and Culttral 
Organization. The Commision on Abstracting and 
Reviewing reported that no collaboration could be 


formal meeting of 
a interim E A E of the AER Union of 
Biochemistry 

Assembly of the Union early in 1955, before the next 

International Congrees, scheduled for September 

1955. At a meeting of the Executive Committee of 

the International Union of Geodesy and Geophysics 

in Paris in April, & special committee of the Union 

was appointed to co-operate with the International 

Oouncil of Scientific Unions Committee for the Inter- 

national Geophysical Year. At a meeting in Madrid. 
in April, the Executive Oommittee of the Inter- 

national Union of Pure and Applied Chemistry 

recommended that the Joint Commission on Physico— 
Chemical Constants and Data should become a Com- 
mission of the Union, but that the Joint Commixion 
of Radioactivity should become a Cammission of the_ 
International Union of Pure and Applied Physics. 


Unesco Science ration Office for Latin 
America: Report for 1952 


A REPORT of activities during 1952 issued by the 
Science ion Office for Latin America, 
Montevideo, of the United Nations Educational, 
Scientific and Cultural Organization (pp. 17; 1058) 
records the arranging of & symposium on new research 
techniques in physics, held in Rio de Janeiro and 
Sho. aap ar ae during July 14-29, 1952, to which 

iia art A ANA were contributed, and another 
at Montevideo during 

October 6-1 6-12, 1952, to to Which thirty original 
were contributed. A meeting of experts on Åagust 
1-2 on the establishment of international and 
Yegional laboratories in Latin America recommended 
that the highest priority should be given to the 
creation of a network of international laboratories of 
marine biology, and that regional ‘servioe-laboratories’ 
for organic elemaéntary analysis, oonservation of 
microbiological type cultures, X-ra analysis and 
scientific films should be from certain 
laboratories now operating on a limited national 
scale. The creation of an Inter-American Institute 


ghicomdes of rapid action (Prof. R. Mendez) and the 


clinical biochemistry of pregnanediol of urine (Prof. 
. The Office now possesses a considerable 


i 


lishers of the - 


recommended holding the firat General , 
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collection of scientific fihms and is building up a fikn 
library from which scientific fihns are ci ted in 
the Region. The Unesco travelling exhibition on 
‘physics and astronomy was shown by the Office in 
seven, cities and aroused great interest. Microfilms 
arnounting to 5,500 pages of text were supplied 


~~ dufing the year to institutions and individual research 


workers, and seventy-five bibliographies were dupli- 
cated and distributed. The first catalogue of type 
cultures cultivated m Latin American laboratories 
blished in 1952 and included entries for thirteen 
hon }.strains. Commencing in A 1952, the 
first four numbers of a bi-monthly of the 
Centre were published, and the report includes details 
‘of the co-operation of the Office in technical assistance 
projects in Mexico, Bolivia and Montevideo. 


Falkland Islands Dependencies Survey 


* Taa Falkland Islands D ies Survey has 
‘begun a series of scientific reports, of which five have 
been published, the first being on “Organization and 
' Methods” (pp. 12+8 plates; London: H.M.8.0O., 
1958; 4s. 6d. net) and the other four on various 
specialized ft ier The Survey, which is under the 
direct control of the Governor of the Falkland 
Islands, has ite scientific bureau at Queen Anne’s 
reports and 


survey; meteorology and h 
other more suitable places of publication, and some 
of the biology will appear in “Di ” or 
ın. paged LA journals. The major task of the Survey 

o topographical mapping of the Dependencies, 
500,000 maps is now being revised ; 
1948-49, and larger- 
1 : 200,000 and 1: 100,000, are also being 
produ for scientific work. parties are 
attached to most of the bases, so that shorter or 
longer aledge-journeys will eventually cover the whole 
of Graham Land and adjacent islands and lands. 
After using various chartered ships, the now 
has its own ship, the John Biscoe, a wooden of 
870 tons with diesel-electric engines; she was 
formerly e net layer and has proved her capability 
in heavy pack ice. 


Rugby Schoo! Natural History Soclety 


A SCHOOLBOY at Rugby, J. B. Booker, has recently 
made a valuable series of observations into the 
breeding of swifts (Apus apus apus), which has been 
described im the Report of the School's Natural 
History Society (Report of the Rugby School Natural 

i Society for the Year 1052. Highty-Sixth 
Isuo. Pp. 29-++1 plate. Rugby: George Over, Ltd., 
1953). A similar study had been made in 1947 and 
Booker’s investigations were deaigned to supplement 
this ; in his oase almost daily observations were made 
of gix nests. The investigation was not started until 
after the eggs had hatched and no information was 
obtained about the earlier stages of breeding. Later 
it was seen that the daily marease in weight of 
maturing birds had a definite peak and also varied 
according to the weather. For example, moat birds 
would lose weight after a day of bad weather when 
there would be little food available in the air. The 
weighing was as follows: the young bird 
was eased out of the nest and put in a 

bag of known weight; the bag was then 
ked on to & spri -balance, and the weight of the 
bird found ; the bird was then put on an improvised 


and a merien of 1 : 
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table and de-loused and returned to the nest. At 
first the young birds were frightened by the light 
from the torch and on being handled ; most of them 


“became vised to the ‘woutine after aboüt & weak. 


Experiments were also carried out by introducing 
nestlings .into_nesta other than their own. In one or 
two cases the introduced nestlings were ejected from 
the nest. Booker also tested the popular theory that 
swifta cannot ‘take off’ from the ground. Three 
parent birds were captured either on the nest or 
resting elsewhere, placed on the road and released. 
One bird h weakly and another hit ita wings 
on the road for the-first five or six bests. They then 
flew at an angle of about five degrees to the road for 
about fifteen yards, turned sharply to one side to 
gain speed, and commenced a zig-zag flight and 
rapidly gained in height. The Report also contains 
an article by R. ©. Paul on double stars as well as 
the usual accounta of the proceedings of the different 
sections of Rugby School's Natural History Society. 


Presetvation of Museum Objects 


Tua second ieue- of Conservation (1, No. 2; June 
1958), the journal of the recently founded Inter- 
national Institute for the Oonservation of Museum 
Objecta, includes several articles of interest and 
use to museum curators. Dr. A. A. Moe discusses 
the nature of niello and concludes that it is a black 
sulphide or mixture of sulphides. He also maintains 
that the technique of inlaying with niello changed 
about the eleventh century. Dr. H. J. Plenderleith 
and Mr. R. M. Organ deal with the decay and oon- 
servation of museum objecta of tin. Tne first type 
of decay is a local chemical one in the form of dis- 
figuring excrescences of oxide usually of a spotty 
nature and hard to the touch. The second type is 
the so-called ‘tin pest’ superficially rather similar in 

ce, save that the spots are soft and powdery 
and tend to spread and in time to puncture the 
metal. These two types of decay arise different 
causes, the first by chemical or electrochemical action 
in the ground, and the second, which is more serious, 
by protracted exposure to conditions of, extreme 
cold, which causes a change of crystal structure. For 
the conservator, correct diagnosia is important, 
because, whereas oxidized metal is amen- 
able to laboratory treatment, an object that has 
suffered the allotropic change to grey powder cannot 
be reconstituted. Other articles included in the 
journal concern the impregnation and lining of 
paintings on & hot table, and another on the joining 
of the loose members of pane] paintings. 


College of Commerce, Bangalore 
ABOUT ten years ago, the University of Mysore 
established a College of Commerce at Bangalore, 
which now accommodate some eight hundred 
studenta and provides a degree course. A new 
building is under oonstraction, to be known aa the 
Ohellaraam College of Commerce, and 
is ee tion stone was laid by the Chief Minister 
of the Government of Mysore on August 1l, 1952. 
The Ramnarayan Ohellaram and Sons Charitable 
Trust has now issued an appeal for gifts of books to 
be presented to the College on the occasion of the 
ing of the new building; the appeal mentions 
sapauialiy biographies of industrialists and scientieta 
and literature on the origin of industries and 
on the humanities. Oommunicetions should be sent 
a E Bangalore 2, South 
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Conference In London on Applled Mass Spectro- 

metry 

A OONFRRANCH on applied mass spectrometry, 
organised by the Mass Spectrometry Panel of the 
Hydrocarbon Research Group of the Institute of 
Petroleum, will be held during October 39-30 at the 
Institution of Electrical Engineers, Savoy Place, 
London, W.0.3. The main object of the conference 
is to bring together American, British and European 
workers in the field of applied mass spectrometry so 
as to discuss problems ot current and future interest. 
The majority of papers are designed to interest those 
who use mass spectrometers in their daily work ; but 
ali the papers on the first day will be devoted to 
subjects in analytical chemistry where ma spectro- 
metry has proved perticularly valuable, and it is 
hoped that these papers will give rise to discussions 
of the relative merita of mass spectrometry and other 
methods. There will be eighteen in all, sub- 
mitted by workers in oe, Germany, 
Great Britain, Holland and the United States, and 
these will cover three flelds as follow: quantitative 
analysis of gases, liquids and solids, including the 
ocontmuous monitoring and control of product oom- 
position by mass spectrometry; applications to the 
study of molecular structure, free radicals, and 
electron-molecule collision processes; and recent 
developments in instrumentation and computing 
techniques. The fee for the conference is two guineas, 
Registration forms and further information can be 


obtained from W. J. Brown, o/o Metropolitan-Vickers - 


Electrical Co., Ltd. | Trafford ark, Manchester 17. 


National Weed Control Conference 


A NattonwaL Weed Control Conference will be held 
during November 8-5 at the Bt. George’s and Norfolk 
Hotels, Cliftonville, Margate, under the presidency 
of Sir James Soott Watson, chief scientific and 
agricultural adviser to the Ministry of Agriculture 
and Fisheries. The Conference is being o ixed by 
a committee the of Agricultare 
and Fisheries, Agricultural Research Oouncil, the 
National Farmers’ Union, the British Agricultural 
Contractors Association (representing spraying oon- 
tractors) and the Association of Britiah Insecticide 
Manufacturers ( ting herbicide manufacturers). 
The aim of the Gontwtencs de 40 promote ani ter: 
change of views between those engaged in research 
and advisory work, on one hand, and farmers and 
others concerned with the subject, on the other, and 
special emphasis will be laid on chemical means of 
control in agricultural and horticultural ee The 


E. Holmes, Dr. F. R. Tubbs, Dr. J. Phi 
M. V. Laurie); herbicides and grasaslan 
ment (Dr. William Davies and Mr. G. Maxwell 


Davies) ; machinery and application probleme (Dr. 
H. G. H. Kearns, Mr. Cameron Gifford and Dr. W. E. 


Ripper); weed seeds (Mr. F. R. Horne); weed 
contro] in farm ditches and on highways (Mr. O. V. 


Dadd and Mr. E. O. Boyce). In addition, reporta will 
be presented by research workers from & number of 
stations on weed control in cereals, grassland, sugar 
beet, lucerne and forest nurseries and on wild oats, 
crop-desiccating agents and a new herbicide. The 
Conference will be residential, and the fee is £8 15e., 

including a copy of the Provisional 


and application forms may be obtained 
becca ths Oar tccnts Trendo, Mr. W. A. Williams, 
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Association of British Insecticide Manufacturers, 
166 Piccadilly, London, W.1. 


British Celanese Ltd. Research Studentships 


Barman Canawzaw Lro. announces the award{of 


research studentahips in chemistry, tenable for two 
ig eae A gc oP Nr ha gM aa 


(University of Glasgow). 
Announcements 


H.M. THS QuUsuw has appointed Prof. T. M. Knox, 

of moral philosophy in the University of 

t. Andrews and chairman of the University Court, 
to be principal af the University of 8t. Andrews. 


Tax seventh Charles Chree Medal and Prize of the 
Physical Society will be preadnted to Prof. J.. 
Bartels, of the University of Göttingen, in recognition 
of his valuable work in the fleld of geomagnetiam, at 
& meeting of the Society to be held in the Science 
Museum, London, on October 28. Prof. Bartels will 
deliver a lecture on ‘‘Chree’s Influence on Present-day 
Geophysioa’’. 

“Dr. A. Girvoxsman, of the Strangeways Research 
Laboratory, y, Cambridge, will deliver the third 
Lea Memorial Lecture at a meeting of the Hospital 
Physicists’ Association at 8.15 pam. on September 25 
at the Hammersmith Hospital, Road, London, 
W.12. He will speak on “Radiosensitivity at Different 
Levels of Biological Complexity”. 

Mr. J. Savacn, deputy age cp ential ak 
ment of the British Iron and Steel Research Associa- 
tion, has been a ted head of the Department m 
succession to Mr. M. W. Thring, who is going to the 
University of Sheffield as professor of fuel technology 
(aee Nature, May 9, p. 820). Mr. Bavage has been 
closely associated with the Association's work on 
continuous casting since 1947. He was educated at 
the University of Nottingham, and for a time was 
piping pe oa Hares rs ep io research at the Royal 

Aircraft Establishment, Farnborough. 

Two useful booklets have been compiled by the 
Royal Institute of International Affairs (London and 
New York). One is a new revised edition of “World 
Production of Raw Materials’? (Information Papers 
No. 18; pp. 104; 1953; 7s. 6d. net); in this pub- 
lication, after same tables on raw 
materials, their geographical distribution, and trends 
in production and uses, there follow tables of 
statistics sorption the output for the most important 
producing oountries in pre- and post-war years, BO 

as toese figures are available. The other booklet 
is entitled ‘Springs of Canadian Power’’, and is also 
a Chatham House Information Paper (pp. 59; 1958; 
8s. 6d. net) ; ib gives an objective picture of Canada’s 
place in the industria] world, with a particularly 
useful section on the 8t. Lawrence seaway, and there 
are several sketch maps. 


ERRATA. "r hy in w marna 
Dujardin”, by M. R. Droop (Nature, August 8, p. 
250) : paragra h 8, line 5, for “with particulate 
nutrien “without out particulate nutriente’’. 

“Bact. cols as a Food Supplement” (Nature, August 
22, p. 881): the author's name should be “R. B. 
Roberts” and not “L. P. Roberts” as printed. 


. BOUTOOS, & 
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RECENT DEVELOPMENTS IN ULTRASONICS AND OPTICS 
SUMMER PROVINCIAL MEETING OF THE PHYSICAL SOCIETY 


aaa coat et haar meeting of the Physical 
Society, a ee 
of the Socie sa R. Whiddington, was 
year in the Physics Department of King’s College 
(University z ” Trahan, Newcastle upon Tyne, 
during July 18-14. The meeting was devoted mamly 
to the reading of papers in the flelds of optics and 
ultrasonics, and on the morning of July 18 four 
on ultrasonic subjects were read. 
rof, A. van Itterbeek described two studies in the 
fleld of ultrasonics performed in the Low Temperature 
Laboratories of the University of Louvain : the use 
of measurements of the velocity of sound in a mixture 
of fluids to determine local concentrations and hence 
the coefficient of diffusion ; and measurementa of the 
velocity of sound in liquid. helium I. In the latter 
case, previous had all been made at 
one ultrasonic frequency, but, by using several 
i ian Gf tlisJveloniiy GE sound n tho 
neighbourhood of the A-point has been substantiated. 
The second paper, by Dr. L. E. Lawley, gave an 





The tubes were of the order of 1 mm. diameter, and 
the viscous drag at the walls was such as to produce 
an absorption of the same magnitude as the peak of 
‘the carbon dioxide relaxation absorption. The 
measurements showed that, over a considerable range 
of frequency /preesure on either side of the relaxation 
peak of carbon dioxide, the absorption was given by 
the sum. of the Hebnholtz—Kirchhoff tube absorption 
and the thermal relaxation absorption of the gas. 
Mr. A. W. Pryor then presented sbearption 
measurements in several solutions and ions. 
Measurements by means of & pulse me in the 
range 5-25 Mo./s. sare Godeclaiel wilh maaan ene 
taken by means of a reverberation method by Mr. 
R. D. C. Reed in the range of 500 ko./s—1 Mo./s. 
Relaxation curves for 1:5 per cent bentonite, 1 per 
cent gum tragacanth and several gum arebic solutions 
were presented. Viscous solutions of rubber in benzene 
and of "P in pyridine showed an absorption leas 
than that of the pure solvents. For solutions of cane 
sugar and gtucose, for concentrations up to 70 per 
cent by weight and at temperatures 15—-80° O., the 
_ratio of the experimental to the classical seem aaa 
gig ebay hapten 
Following this peper, R. Fosse gave. & 
theoretical discussion of Mr. Dees results for the 
pad of sound in sugar solutions. It wae sug- 
that a considerable part of the absorption in 
concentrated solutions resulta from a high logs of 
energy in the neighbourhood of the mean-pointsa of 
adjacent molecules. Here the water molecules are 
extruded when the solution is compressed, and high 
stresses of a viscous character are consequently 
introduced. When this effect is taken into account, 
it is found by calculation that the ratio of actual to 
classical absorption should be much the same as for 
pure water, in agreement with Pryor’s results. If 
similar considerations are applied to pure ‘associated’ 
liquids, regarded as mixtures of solid and liquid 
states, & value of 2-25 is obtained for the ratio of 
actual to classical absorption, while the observed 
values for alcohols and water range from 1-88 to 3-10. 


The mofning session of July 14 opened with a 
paper by Dr. G. W. Series, who described the work 
carried out at the Clarendon Laboratory, Oxford, on 
the Lamb shift m hydrogen-like spectra. It is now 
well established that the energy-levels of atomic 
hydrogen and ionized. helium are not in the positions 
predicted by Dirac’a theory. The shifts of the 28 and 
35 levels in deuterium have been studied by measuring 
the components of Ha. The line width in the source 
was reduced by liquid hydrogen cooling, and two 
Fabry-Perot étalons in series resolved the structure. 
Details of this work have been published!. The 
structure of the Het line 4686 A. has now been 

studied in & similar manner. The doublet 39,,.-4P 5,1, 
8P,,,-4D,;, and nearty all the other components have 
been resolved, and it 18 concluded that the only levels 
which are appreciably displaced are 3S and 48. 
Provisional values are 0-189 am.-! and 0-054 om., 
respectively. Same weak components are affected by 
overlapping lines due to traces of molecular hydrogen, 
and work to overcome this difficulty is still in 

Dr. T. A. aeda denen bed Ley ghosts hid bees 
found with the two échelons in use at 
King’s College, Newcastle. The Foucault knife-edge 
test, used in conjunction with a meroury-198 lamp, 
showed clearly why ghosts were much more prominent 
in one than the other, which in use had proved 
scceptable. Since the knife-edge test was being 
applied to an interference fringe, a simple calculation 


attemp 
unsuccessful owing to the method of construction. 
The back surface of the échelon may also be used. 
The knife-edge teat showed that this is as good as 
the acceptable échelon, and ori aa ca a tests of the 


with xino palchide (anewaca 
hoar Eir ‘doer to a millionth part of manganege). 
Peguite on inerwidthe aad or the dependence OF tie 


ing manganese (0-01 per cent). Prior 
to heat treatment, only broad resonances are observed, 
indicating an aggregation of manganese ions. Moder- 
ate heating and mg lead to a complex 
resonance pattern exhibiting both h structure 
and a strongty orientation-dependent fine structure 
which suggests that manganese ions liberated imto 
the lattice are sacoompanied by cation vacancies. 
The paper waa concluded by a brief account of 
microwave resonance experiments with coloured 
alkali halides. 

The conversion of a Unicam S.P.500 photometer 
to an optical null- of double-beam oto- 
meter was by Mr. R. V. Heaketh. It was 
indicated that the accuracy of the instrument depends 
on the sensitivity of the null detector and the 
of the attenuator in the comparison beam. Tho null 
detector is a low-frequency oscillator ee 
and forms a ee detector of high 


., be detected using*a 
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sensitivity. Modulation of the hght beams is pro- 
duced by a mechanically resonant system requiring 
little power. The optical system employs & minimum 
of mirror and is ical. The asymmetry is 
used to advantage in the ign of the attenuator. 
This has a lineer calibration hout the trans- 
TIBBİ ON. . Errors due to the inh 

intensity of the light beam are eliminated by the 
design. The performance of the instrument ia such 
that a change of Q: 005 in an optical dansity of 2 may 
ght intensity of 10* quanta/sec. 
The of the instrument for work on activation 
of colour centres in alkal halides was indicated. 

Dr. R. MoWeeny gave a brief of "New 
Methods in the Wave Mechanics of Molecules”, with 
emphasis on his recent revision of the valance bond 
theory (to be published). A molecular wave function 
may always be constructed from terms which, 
individually, represent electrons occupying & set of 
‘orbitals’. The molecular orbital approach employs 
one such term, the orbitals being non-localized ; 
newer developments admit additional terms repre- 
senting ‘excited ions’. But the valence 
bond theory émploys localized, atomic orbitala and 
is easentially a many-term theory, a group of terms 

to each poasible set of ‘chamical 
bonds’. It is poesible to work with such ‘structures’ 
only by assuming negligible overlap between different 
atomio orbitals; but this assumption is now found 
to be entirely untenable. The new theory employs 
orthogonalized atomio orbitala, the overlap assum 
tion thereby being properly validated; but the 
resemblance between this ‘valence bond theory’ and 
its predecessor is found to be purely formal, the 
character, function and interpretation of the valence 
bond structures bei ite new. 

Drs. J. A. Abbott H. C. Bolton an 
socount of the theoretical polarizability of the belium 
atom. The unperturbed. ground-state wave funotion 
was discussed in terms of functions arising from 
different configurations (using the recent work of 
Taylor and Parr), and the consequent correlation 
between the positions of the two electrons was shown. 
The perturbed wave function contains & term pro- 
portional to the electric field, and it was shown how 
this term can be constructed from functions of the 
right symmetry using the ground-state configurations 
and the perturbing potential. A variational method 
was employed to get the best values of the parameters 
in the perturbed wave-function. With the successive 
addition of configurations, there was a satisfactory 
convergence from the lower side on to the true value 
of polarizability. The method ahould be suitable for 
any wave function constructed from configurational 
fonctions. 

1 Preo, Rey. Soc., A, SOS 127 (1010); BOS, 277 (1967). 


INTERNATIONAL CONFERENCE 
OF PARAPSYCHOLOGICAL 
STUDIES 


AX international Oonference of Parapeychological 
Studies met in Utrecht during July 80-Auguast 5 
under the suspices of the University and with the 
financial support of the Parapsychology Foundation, 
Ino., of New York. Some sixty members of fourteen 
nationalities, comprising physicists, chemists, bio- 
logists, paychologista, philosophers, engineers and 
mathematicians took part in discussions of problems 
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which arise in the investigation of those 
types of cammunication between individuals which 
are hitherto not explicable m terms of contemporary 


physics and biology. 

After preliminary seesions, four working groupe 
were established : the first dealing with quantitative 
experimental studies of various classes of alleged 
paranormal activity; the secand with the inter- 
pretation of material gathered im psychiatric practice ; 
the third with qualitative and spontaneous (that is, 
not experimentally controlled) phenomena; and the 
fourth with the peychological study of those persons 
who appear to display a large amount of paranormal 
sensitivity. 

Attention was given to the establishment and 
maintenance of scientific standards, the development 
of appropriate experimenta] and quantitative 
methods, and the moet profitable ways in which to 
combine and extend the concepts and methods of 
the various sciences in an attempt to understand 
more fully the relations between the living organism 
and the environment. 

Marked interest was shown at the Oonference in 
the problem of various methods of ‘unorthodox’ 
healing, and a medical committee was established 
and empowered to take preliminary steps towards 
the organization of an international research centre ` 


for the investigation and interpretation of out- 


CBSE. 
At the conclusion of the Conference it was resolved 
to establish a secretariat and publication centre at 
the University of Utrecht, a series of committees 
being charged with arranging subsequent meetings of 
groupe in order to discuss more fully the 
I problems presented. The choice of ` 
Utrecht as the centre appears to be appropriate, since 
in 1951 the University founded an Institute for 
Parapsychology and in 1953 Dr. W. H. C. Tenhaeff 
was appointed as professor (exra-ordinarwe) -of 
parapsychology in the University. 


THE MEDICAL RESEARCH 


COUNCIL 


HE report of the Medical Research Council for 

the year 1951—52* is, like its two predecessors, 
selective, and it is hagixed that it omits many 
investigations being done by the Council's workers. 
The scope of the Council’s work is nowadays so wide 
that this omission may be necessary; but some 
readers will regret that it is so and that we are given 
no more than the titles of so many interesting lines 
of research. 

The report this year chooses for particular treat- 
ment the devel in clinical research, which 
has, until recently, been almost entirely observational, 
partly because of the difficulty of deviaing suitable 
experimental tests of ions derived from 
observation. Chemical and instrumental testa are, 
however, now available for use without risk to the 
petient, and statistioal techniques have refined 
methods of planned observation and controlled clinical 
trials. Clinical investigation is therefore better able to 
study groups of sick persons and whole communities. 

The Medical Research Council, when it was formed 
in 1918, gave its chief attention to clinical research, 
and its first clinical research unit, the Department of 


. of Prrvy Gounsil for Medinal Research. Report of ths 
Resesroh Council for the Year 1961-1962. Pp. tv-+241. 
(Oma. 8876.) (London: H.W Stationery Office, 1968.) Cs. 6d. mot. 
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Clinical Research at University College Hospital 
Medical School, London, made important contribu- 
tions to cardiovascular medicine. But it was Sir 
Thomas Lewis, a man in advance of his age, who 
trained a generation of research workers in the applica- 
tion of scientific method to clinical problems, and these 
men became available in the 1980's, when methods of 
clinical research were being elaborated. The Gcuncil 
itself established clinical research unita and it is now 

dmg more than £400,000 a year on investigations 
docilis concerned with patients. When the National 
Health Service Acts gave virtually all facilities for 
clinical research to “Health Depariments, olose 
liaison and unanimous agreement were established 
between these Depari ments and the Medical Research 
eee It is now proposed that there should be a 


ah which should be & part of the Medical 
Research Council, that provision should be made for 
decentralized research with the greatest poasible 
freedom from supervision and that careers in clinical 
research should be equated with careers in the 
National Health Service. 
The main interest of scientific readers of this 
rt will no doubt be in the section of it entitled 
‘Rote Amposts of Medical Research”, which reviews 
the results obtained by the Qouncil’s workers in 
certain flelds. Dr. “A. J. P. Martin, of the Division of 


ion for the promotion of clinical ' 


Physical Chemistry, National Institute for Medical” 


Research, and Dr. R. L. M. Synge, of the Division of 
Biochemistry, Rowett Institute, Aberdeen, have been 
jointly awarded the Nobel Prize for chemustry for 
1952 for their work on partition chromatography. 
This section of the report gives an interesting 
acoount of the devel t of chromatography 
since 1906. Mental iency is discussed and 
the impressive work of the Council's Research 
Unit on Occupstional Psychiatry is described. The 
Council’s work on the causes of maternal and child 
mortality and on the social aspects of this important 
subject has as iis ideal & pregnant mother who feels 
well and has a spontaneous and easy labour and gives 
birth to a lusty child which she is able to feed suc- 
cessfully, and the resulta obtained have done more 
for the nation than many people realize. The 
importance of the glands which produce internal 
secretions has long been recognized, and the Counoil’s 
workers at Cambridge who have been studying the 
cloge relationships between the central nervous 
system and the posterior pituitary gland during 
lactation have shown that the action of sucking 
excites a nervous reflax in the mother which causes 
secretion by the posterior pituitary gland and the 
liberation of a hormone whioh acts on the mammary 
giands and causes the ‘let down’ or ejection of milk. 
The oxytocic hormone is the most powerful in this 

, and this hormone also stimulates the oon- 
traction of the uterine muscle. ‘This work thus 
provides an explanation of the age-old observation 
that suckling the young helps the contraction of the 
uterus after labour. The Cambridge workers are also 
studying the anterior pituitary gland and the control 
of the secretion of corticotrophin by this gland. 

The section of the report mentioned above also con- 
siders work on bacterial food poisoning, the develop- 
ment by bacteria of resistance to drugs, the etiology, 
mechanism and diagnosis of hsamophile, hearing- 
aids and diseases of the ear, the thyroid gland and 
the usea of radioactive iodine in medicine, the 
epidemiology, pathology and treatment of polio- 
myelitis, the phymiology of the red blood calls, each 
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jod of 120 days, 


of which lives for an average 
ee in the 


the synthesia of porphyrins an 
body and the formation of bile 

The rest of the cee eet details of the 
various units of the Research Council, the 
names of their staffs and bibliographies of papers 
published by them and by members of that valuable 
organisation, the Public Health Laboratory Service, 
and by workers in the Institute of Cancer Research. 

All those who work for the Council, whether they 
are members of the Council itself”or are research 
workers, or perform those licized. but highly 
skilled tasks upon which all m scientific research 
depends, deserve the gratitude of the publio for 
whose health and welfare all this devoted work is so 
patiently and efficiently done. G. LAPAGA 


SCIENCE AND FREEDOM 


HE International Congress of Science and 

Freedom held & meeting in Hamburg during 
July 28-26, which was by more than one 
hundred delegates fram nineteen countries, including 
fourteen fram the United Kingdom. The purpose of 
the meeting was to discuss the danger to cultural 
freedom which has arisen in totalitarian countries, 
especially those behind the Iron Curtain. The 
delegates, among whom were four Nobel laureates, 
included leading representatives of other branches of 
learning in addition to science. 

The opening seasion in the Rathaus was addressed 
by Dr. Max Brauer, mayor of Hamburg, Prof. Bruno 
Snell, rector of the University, Prof. Denis de Rouge- 
mont (Geneva), president of the executive committee 
of the Oongreas for Cultural Freedom, Prof. James 
Franck (Chicago), Prof. J. Pieper (Münster) and Prof. 
Max Hartmann (Tübingen). The twenty communio- 
tions which were considered during the meeting included 
papers by Prof. Michael Polanyi (Manchester) on 
pure and applied science and their riste forms 
of organization; Dr. J. R. Baker (Oxford) on 
ecientific authority and the system of acientific 
publications; Prof. S. K. Allison (Chicago) on 
requirements of security and academic freedom ; 
Prof. T. Do (New York) on biology in the 
U.8.8.R.; Prof. G. v. Rauch ) and Prof. V. 
Gitermann (Zurich) on history in the U.8.8.R.; and 
five papers devoted to “Neutrality or Profession of 
Faith” and “Moral Responsibility and Science’’. The 
various communications aroused much discussion, 
and it was often difficult for the chairmen 
to keep the speakers to the prescribed time limits. 

It was that totalitarianism to-day 
constitutes the greatest and most potent threat to 
cultural freedom, and the infiltration of Commmunist 
ideas into the circles of academic teachers and 
students has often given rise to a general distrust of 
the universities as seed-beds of intellectual insub- 


existing economic and social systems in their respective 
countries. 
The independent position of universities has been 
further impaired by the fact that they have become 
increasingly dependent on government grants. These 
tend to foster those flalds of science in which some 
ractical or economic advantage is to be expected. 
addition, the Second World War has resulted in 
the suppression or corruption of many of the older 
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universities of Europe, with their rooted 
traditions of academic freedom. This very 
seriously diminished the sense of cultural obligation 
among the public to support the progress of pare 
Boienoe, and it has become rare nowadays to 

the head of a university appealing for funds for the 
advancement of knowledge as an end in itself. 

At the final meeting it was agreed to issue the 
folowing : “At the conclusion of this Inter- 
national Conference in Hamburg on Science and 
Freedom in which more than 100 soientistas and 


. scholars from 19 countries have discussed the 


theoretical and practical problems of scientific 
research today, we should like to convey our fraternal 

tings to our fellow-scientists separated from us 

political power. We are convinced that these, our 
unhappy colleagues, have never ceased to feel a 
profound loyalty to those ideals of free inquiry with- 
out which science itself would never have arisen. 
We look forward to the day when they can art down 
with us as free men at such a conference as this, to 
discus our common problems in it of sincerity 
and objectivity that they must sre a ares under 
the most difficult circummstances’’. 

EDWARD HIND 


ERUPTIVE PROMINENCE OF 
FEBRUARY 26, 1953, AND - 
ASSOCIATED RADIO NOISE-BURST 


FTER a period of rather pronounced inactivity 
characteristic of the present minimum phase of 

the sunspot aycle, an interesting type of aativity 
oocurred on February 26. On the previous day 4 
rather insignificant-looking prommence Had been 
observed on the north-east limb st & mean Istitude 
of 40°. On the morning of February 26 visual 
observations with the elioscope and photo- 


grepha obtained with the spectroheliographs between 
0200 hr. and 0400 br. v.x. showed that the prominenoe 
had grown somewhat in height and had also extended 
southwards to about lat. 30°. There was, however, 
nothing unusual in this, for this increase in size could 
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easily be regarded as the coming into view of parts 
of the prommenoe previously behmd the limb. There 
was no vimble sunspot in the neighbourhood of the 
P but the spectroheliograms taken on 

ebruary 28 and March 1 showed a plage faculaire 
around lat. 22°. Observations during the early hotrs 
(0200-0400 hr.) of February 26 showed that the 

j was of the quiescent type. 

Between 0400 br. and 0480 hr. there was no 
certain sign that the prommence was working up for 
an eruption, although some slight agitations were 
noticeable. However, & control observation with the 

heliosoope at 0500 hr. revealed a very different 
picture: the height of the prommence grown. to 
150”, or about double ite previous height, and large 
Doppler displacements were also apparent. At the 
base the Doppler shifts measured were 1-2 A. towards 
red. (about 55 km./seo.), while the top portions of the 
prominence were showing isplacementa of 1-4 A. 
towards the violet (about 65 km./seo.). Until 0507 hr. 
the prominenoe was still adhering to the sun’s surface ; 
but from 0510 hr. it broke aff from the limb and the 
next 80 min. saw the most active phase of the 
ion. Some of the prominence reached a 
height of 260’, and the maximum Doppler displace- 
ment observed in some parts was of the order of 6 A. 
to red (270 km./sec.). The eruption reached its peak 
by 0845 hr., after which the prominence—a compact 
mass until then—-began to digi te. Two well- 
developed streamers could be seen descending from 
the eruptive maas to the sun’s surface and exhibiting 
Doppler shifts of 3-4 A. to violet (135-180 km./seo.), 
where they met the limb. The ejected prominence 
matter was apparently being f back to the gan's 
surface at lat. 22° through these streamers. By 
0700 hr. it beoame difficult to identify clearly the 
minence and ita streamers, and in another half- 
our the whole phenomenon had subsided leaving no 
trace of the . From the above desaription 
of the course of events this eruptive prominence 
would probably be classed best as a ‘surge’ of Class 
IiId in Pettit’s classification, although it was not 
visibly associated with & sunspot group 

Luckily the prominence waa 80 loaated that the 
spectrohelioscope slits were almost exactly tangential 
to the part of the limb where the 
E was. As our spectro- 

aliogcope has no arrangement for 
rotating the image, this circum- 
stance made it possible to take 
ee at deflnite heights in 
rominence with the help of the 
aa attached to the side of 
the spectrohelioscope. Altogether 
twenty spectrograms were secured 
in the Ha region with exposure times 
of 2—4 seo. each. The first twelve of 
these were obtained between 0535 
hr. and 0545 hr. while the promin- 
ence was moving away from the limb 


as a fairly compact mass (Fig. 1). 

The other eight tra ware photo- 

graphed between 0620 and 0625 hr. 
the first slit of the 

heliogcope cutting across two 

streamers; although these 

also give some interesting informa- 


tion, we shall not consider them in 
the present communication. The 
first twelve exposures (Fig. 2) reveal 
interesting details concerning the 
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motion and structure of the prom- 
inence before disintegration with 
which we are bere concerned. Six 
exposures (1, 2, 3, 5, 7 and 8) were 
made on the s of the prominence 
nearest to the limb (height above 
limb 55,000 km.), three exposures 
(9, 11 and 12) at about the middle ° 
(height above limb 85,000 km.) and 
two exposures (4 and 10) on the top- 
most of the prominence 
(height above limb 140,000 km), 
but exposure No. 6 had just missed the prominence 
(Fig. 8). In all the eleven serviceable spectra, 
the strong Ha emission line due to the prominence 
appears practically as a straight line. Spectra 4 
and 10 made on the upper peripheral parta show 
the bright Ha line shifted towards the violet by 
about 1A. parallel to the Ha absorption line of 
the background; the topmost parts of the prom- 
inence, therefore, had a 4-km./sec. velocity of 
approach in the line of sight. The rest of the spectra, 

ich correspond to the lowest and the middle parts 
of the. prominence, show the bright line intersecting 
the absorption line, its ends laced equally by 
about 1 A. on either side of the absorption line and 
therefore indicating a rotational veloaity of about 
45 km./sec. around an axis dicular to the line 
of sight. The sense of the rotation is clockwise as 
seen from above.the prominence. 

This prominence therefore had the primary charac- 
teristic, namely, rotatory or helical motion, of the 
tornado type of solar prominence, even though it 
had neither the columnar nor the crossed lattice-work 
appearance which is supposed to distinguish the 
tornado type from other types. However, this 
opiate! prominence seems to have had 

properties both of a surge and of a tornado. On 
oe get E SA E 
& spiral motion around the length of long stable 
hydrogen absorption markings. It is, of course, not 
easy to detect obsearvationally such spiral motion in 
prominences and dark markings, but it probably 
oocurs muah more commonly than is believed to be 
the case. It seems possible to form a purely dynamical 
picture of the general mechaniam of prominence form- 
ation in which spiral motion plays a significant ae 

Another phenomenon to which we woul 
particularly to direct attention is the occurrence of 
solar nowe bursts in sasociation with this eruptive 
prominence. On February 26 the radio teleacope of 
this observatory, whioh works on 100 Ma./s., 
recorded three bursts of solar noise. The first one 
occurred between 0450 hr. and 0500 hr., the second, 
which was stronger, was recorded between 0528 hr. 
and 0584 hr., and the third, which was the most 
intense, occurred some time after 0552 hr. (Fig. 4). 
Unfortunately the recordmg drum stopped three or 
four times while the third burst was in progress, and 
therefore we are not abeolutely oertain of the times 
of beginning and ending of this burst. During the first 
burst the noise mtensity suddenly increased at 
0460 hr., remained above normal for about ten 
minutes and then dropped to normal at 0600 hr. 
without showing the usual series of isolated peaks at 
short intervals. The second burst showed three 

te peaks (although these peaks are unmis- 

ble on the original record, they had to be made 

. more prominent by alight retouching for reproduction 
purposes). The third and the most intense burst 
showed three peaks of which the second was appar- 
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ently the largest. Observations with the O.R.PL. 
QO, ionosphere recorder of this Observatory 
icated neither a fade-out nor a marked ionospheric 
disturbance. The records of our magnetographs 
(Wateon and La Cour) show that the period February 
22-March 4 was far from being magnetically quiet ; 
it is therefore impossible to say whether the effects, 
if any, of the eruptive prominence were obscured or 
not. Although the sun was under almost continuous 
optical observation from 0200 Ar. until 0730 hr. u.tT. 
on February 26, no indication of a flare waa noticed. 
It is of interest to note in this context that e solar 
noise-burat in association with the eruptive prom- 
inenoe of August 7, 1950, was reported by Dodson 
and Donsehnan', of the McMath-Hulbert Observatory, 
about two years ago. But there are some important 
differences between ther observations and those 
reported here. Dodson and Donselman'’s eruptive 
prominence was associated with an active sunspot 
group, whereas there is no evidence of such association 
in the case of the eruptive prominence of February 
26, 1958. A still more significant difference between 
the two cases is that the noise-burst on 200 Mo./s. 
occurred when the 1950 prominence had risen to a 
height of 285,000 km. above the ohromosphere, 
whereas in the case of the 1958 prominence our 
100-Mo./s. record showed that the first noise-burst 
happened simultaneously with the beginning of the 
eruption, that is, af a moment when the prominence 
was still on the lmb with its topmost parte about 
80,000 km. above the limb. The two subsequent 
burete occurred when the oat of the 
prommence were about 140,000 km. and 184,000 km. 
above the limb. Theoretical considers- 
tions indicate that 100-Mc./s. radiation cannot 
ordinarily escape from the sun unless it is generated 
at a level higher than 100,000 km. above the sun’s 
surface. The second and third bursts observed m 
the present case are therefore consistent with present 
theory. The occurrence of the first burst suggests 
that perhaps in some yet obscure way the mechanism 
of eruption itself randers the supernatant atmosphere 

temporarily more transparent than usual. 

A. K. Das 
K. SErHUMADHAVAN 
Kodaikanal Observatory, 
India. May 10. 
ewe, 164, 064 (1049). 


A, Ky Ind. J. Pes 369 (1040) 15, 17 and 70 (1941); 
An (1042); abso Bul., No. 127 (1049). 


s Aswopays. J., 114, 519 (1061). 


Radio Observations at the Time of an 
Ascending Solar Prominence 
Bursts of radio emission are known to be associated 
with only one type of catastrophio solar activity, 
namely, chromoepherio flares. Radio emission data 
at the time of oocurrence of another type of catas- 
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trophio phenomenon, an ascending prominence, are 
then of interest. The ascending prominence of 
February 26, 1958, described by Das in in the socom- 
panying communication, was observed visually in 
Sydney, and solar emission in records on 62, 
98, 200, 600, 1,200, 3,000 and 9,400 Mc./s. were 
obtained at that time. 

In the period February 24-28 three well-defined 
bursts, all of about five minutes duration, were 
recorded. The first burst at 2820 hr. (u.T.) on 
February 25 oacurred before the prominence 
The second was observed on 62, 98 and 200 Mc./s. at 
0450 hr. on February 26. It oocurred at the time of 
eruption of the prommence. This burst was also 
noted at 100 Mo./a. by Das. The third, observed on 
62, 98, 200 and 600 Mo./s. at 0680 hr., was the most 
intense and occurred at the end of the life of the 
prominence when the material was streaming back 
towards the sun. 

Ionospheric and magnetic data for February 26 
showed none of the ultra-violet effeats normally 
associated with flares which could be distinguished 
above the moderate activity at the time. Also, as 
there were no sunspots in this period, it is most 
unlikely that the burste were sesooiated with flaros. 

To extend the investigation, a search was made 
of previous spectroheliograph records. Ascending 
prominences, each amaller than that under discussion, 
were observed st 0000 hr. on June 10 and 0800 hr. 
on July 4, 1952 (private oommunicetion from Dr. 
Giovanelli of the Division of Physics, Commonwealth 
Scientific and Industrial Research Organization). 
No redio emission was observed at these times. 

It may be concluded that not all ascending 
prominences give radio emission, although the larger 
and more eruptive ones do so. Further radio 
observations at the time soe ascending prominences 
are therefore desirable. 

R. D. DAVIES 


Division of Radiophysice, 
Commonwealth Scientific and Industrial 
Research Organization, 
University of Bydney, 

N.8.W. 

June 10. 


AN ATTENUATED STRAIN OF THE 
MYXOMATOSIS VIRUS RECOVERED 
FROM THE FIELD 


By Dr R. MYKYTOWYCZ 


Wildlife Survey Sectlon, Commonwealth Sclantific and 
Industria] Research Organtration, Canberra, Australia 


HE epizootic of myxomatoms described by 

Ratcliffe et alt, which ia now in its third year 
and has spread to almost every rabbit-infested area m 
the south-eastern quarter of the Australian continent, 
was initiated with a strain of the virus that reached 
Australia from Brazil via the United States and 
Cambridge. It was the strain B of Martim’, who 
has given an account of its history and characteristics. 
Through ie rea cairn ed y experiments of Bull and 
Mule? the virus ited great stability and extra- 
ordinarily high lethality, death normally supervening 
on the 10th—12th day with a case mortality-rate of 
more than 99-5 per cent. My own experience with 
this strain of the virus has bean in line with that of 
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other workers, none of the three hundred odd rabbits 
(mostly of the wild type) infected with it having 
recovered 


During the early months of 1958, evidence was 
obtained by offloers of the Wildlife Survey Section of 
the Commonwealth Scientific and Industrial Research 
Organization, workmg in collaboration with the 
Microbiology Department of the Australian National 
University, that there had bean a signifloant decrease 
in the case mortality-rate of the disease in oertain 
localities. The recovery, here recorded, of an atten- 
uated strain of the virus from the field suggesta that 
modification of the virus may be an t factor 
in the process of host—parasite adjustment that is 

a ean now taking place. 

February 6, two Pild rabbits were brought 
into this laboratory from near Uriarra in the 
Australian Caprtal Territory. Myxomatosis was 
active at the time on the p from which the 
rabbits were obtained. It had been established in 
the immediate neighbourhood early m 1951, since 
when (augmented by further hberations) the in- 
fection hed maintained itself m the Territory at a 
varying level of intensity. One of the two Uriarre 
rabbits was healthy; the other, a half-grown indi- 
vidual, ee ee E 
recovery from the They were kept together 
in one cage. On February 16 the infected rabbit was 
found eae In the interval, however, ita condition 
had i ed markedly, the aa having opened and 
the on the eyelids, the perineal region, and 
elsewhere on the body having subsided. 

The second rabbit had developed symptoms of 
generalized myxomatosis on February 11; and when 
ib was obvious that the disease was running an 
atypical and prolonged oourse, it was deaded to 

the virus for further study. This rabbit 
(U2) was killed by a cage-mate on March 80, that is, 
forty-eight days after generalization. 

e relation of the carried out is indicated 
in the diagram below. ection was brought about 
in every instance by placing a healthy wild rabbit 
in & cage with a diseased animal, the period of contact 
ranging from 16 to 24 hours. The first date given ig 
that of the contact, the second that of the appearance 
of the symptoms of generalization. 


Ui 
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Not one of the eight animals infected with the 
virus from the origmal Uriarra rabbit has, to date 
(May 4, 1983), succumbed to the disease. In 
addition to the one killed by a cage-mate, one (U8) 
was sacrificed for serological study. 

In four animals (U2, U4, U6 and U9) the onset 
of the disease was severe, typical symptoms develop- 
ing and increasing up to about the tenth day after 

ion. After that the swellmg of the anus 
and the external genital organs regreased, leaving 
extensive soerg; but the lesions of the eyelids, 
acocampanied by discharge from the eyes, persisted 
for a considerable time. peeps al eater 
rabbit U2 waa found to be capeble of peasing on 
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the infection throughout ite prolonged illness, being 
im contact with U8 on the thirty-seoond, U4 on the 


forty-second, and U5 on the forty-seventh day after 


on. 

The character of the disease in rabbita U5, UT 
Nk Daag reat The eyelids and face 
developed discrete swellings, but no general œde- 
matous enlargement. The eyes did not close, nor 
did they discharge. The perineal region did not be- 

peg pate AC nase Three weeks after generaliza- 


swelling had- subsided, scars only marking - 


PTEE eas eee Gace The animals never 
lost condition, and remained fit enough to fight their 
cage-mates. 

Rabbit U3 was outstanding in the mildness of ita 
infection; in fact, myxomatosis could scarcely have 
been diagnosed from the clinical symptoms. General- 
ee 
of the eyelids, anus and Later, the only 
indication of lesions, which had produced no e 
swellings, were ruffled fur around the base the 
ears and on the front of the face. When the animal 
was sacrificed eight days after generalization, the only 
signs of infection were numerous small lesions on the 
akin of the body, a very alight asymmetrical swelling 
of the genital organs, and some small tumours on 
the upper eyelids, the top of the nose, and at the 
beses of the ears. 

The case-histories of the animals used in this study 
indicate that & modified strain of lowered virulence 
has & in the fleld. The possibility of all the 
experimental rabbita possessing an enhanced genetic 
resistance seems too remote for serious consideration : 
of the 

ars 


atyploal disease in laboratory SEBEL ae ‘of 
course, come from a ion without a previous 
history of contact the infection. 

Two variants of the myxomatosis virus of greatly 
reduced virulence have appeared in the laboratory, 
Hurst’s* neuramyxoms and Berry’s* strain 80.4. This 
mal pac ich dod rca el i 
wild rabbit population of a strain of the virus 
modified to a degree comparable with these two 
laboratory variants. I have also indicatians, based 
on the observation of naturally infected rabbits, of 
the oocurrence of atypical mild infections in two other 
localities within the Australian Capital Territory ; 
and Fenner’ now has evidence that somewhat 
attenuated strains may have Sere ee 


en ee OE eee [May 4. 
(Note GAT SY Mie Tuly 21.) Since the above 
writen, the » by contact 


ion, of tho Uriarra 'strain’ of the myxoma virus 
has been continued. Five more rebbits have made 
complete recoveries, while one animal (which proved 
to be heavily infected with coocidia) has succumbed. 
However, virus recovered from mild oases, and 
moculated mto test animals for various purposes, has 
failed to produce the non-lethal disease characteristic 
of the oontact-infection series. Thus the over- 
whelning majority of the animals infected by mos- 
quitoes that had fed on a rabbit moculated with 
material from rabbit No. U3 have died, though these 
fatal infections have bean rather atypical. 
Tt is not easy to see how the mere difference in the 
enechanimn of infection (that ia, mes oontact—-what- 
over this may involve—and inocula- 


«ion or mosquito bite) sould orovide. a eatsbictary 
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explanation of these contrasting resulta. It has been 
suggested’ that the Uriarra ‘strain’ is a mixture of 
strains including a variant of low virulence, the 
complex character of which has somehow been main- 
tained through the series of contact infections. 
Information on the behaviour of infections by more 
than one strain of the myxoma virus appears to be 
limited to the results of some experiments by Dr. 
L. B. Bull’, who used Martin’s strain B and Hurst’s 
. The disease produced was mild, 
althoogh only only fully virulent virus was recovered from 
the animals that had been simultaneously infected 
by both strains. - 
Ratelle, B. Nq, Myers, K, Feunemy, B. V. end Calaby, J. H., 
eais poan o Oanbridgs Inet. Anim Path. Fourth Report» 


B., and Mules, IL. W., J. Coun, Sel. and Indust. Res., 17, 79 


). 
* Hurst, H. W. Drit. J. Fap. Paih., 18, 15 (1987). 
* Berry, G. P., J. Dac., 34, 255 (1939). 
t Fenner, F., Wetere [178, £28 (1988>`]. 


4 Bul, L. B. (unpublished data). 


EXPLOSIONS IN MIXTURES OF 
HYDROGEN, CHLORINE AND 
NITROGEN TRICHLORIDE 


By Dr. P. G. ASHMORE 


Department of i ar Chemistry, University of 
Cambridge 


is well known that nitrogen trichloride will 
inhibit the photochemical reaction between hydro- 
gen. and chlorine when the ee ee 
reactants is about atmospheric. e have recent] 
shown, a oe Kaa ia ae low? pectic 
traces of nitrogen trichloride cause an explosive 
combination of the hydrogen and chlorine in the dark 
aftes an induction period. These low-preasure, low- 
temperature explosions have been examined by 
making up mixtures of nitrogen trichloride, chlorme 
and hydrogen, and sonia nitrogen trichloride, chlorine 
n, at high pressures, and 


was cylindrical, of mternal diameter 30 mm., and 
was held in a thermostat and shielded from light. 
Explosions of mixtures of hydrogen, chlorine and 
nitrogen trichloride were acoompaenied by a bright 
flash and were audible; when nitrogen replaced the 
h; the explosion was extremely faint, but ao 
sharp kick was registered on the Bourdon gauge and 
waa attributed to the explosive ition" of 
the nitrogen trichloride. Whenever slow decom- 
position of the nitrogen trichloride occurred, it waa 
followed by the sccompanying pressure due 
to the overall reaction: 2NCl, > N, + 8Cl,. After 
a reaction in mixtures of hydrogen, chlorine and 

trichloride, the gases were withdrawn 

spirals surrounded with liquid BO 
that amount of hydrogen chloride fo could 
be 


The nitrogen trichloride was prepared by eae eae 
exoess of ahlorme into & mixture of 

hydrogen or nitrogen. The addition of the hydrogen 
or nitrogen keeps the preasure above the upper limit 


z 
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1. Variation of the limit of ignition wish 
curve for nitrogen and curve 
for chlorine, each with about 1 ont 
nitrogen trichloride ; me top sure Gye Apm flor 


for explosion at room tempereture (see Fig. 1), so 
preventing the ignitions sometimes observed! when 
chlorine is run into ammonia alane. Very little of 
the h used as a diluent was converted to 
hydrogen chloride; this result would be expected 
from the molecular mechaniam usually postulated 
for the reaction: 4NH, + 8Cl, — NOL + 3NH,Cl. 

The principal reeults observed were as follows: 

(1) Explosions occur in both the hydrogen, 
chlorine, nitrogen trichloride system and the nitrogen, 
chlorine, nitrogen trichloride system below a repro- 
e P E Experiments were 
not to investigato any ESA lower limit. 

(2) The upper limit appears to be independent of 
the proportion of nitrogen trichloride in the mixtures, 
once this is above 0:1 per cent, up to the highest 
proportion used (2-0 per cent). 

(8) The upper limit varies with temperature as 
shown in Fig. 1, where the curves for hydrogen plus 
chlorine and for nitrogen plus chlorine in the presence 
of 1 per cent of nitrogen’ trichloride are- 
with the curve for nitrogen trichloride alone as 


determined by Apin*. 
limit, the hydrogen and chlorine 


nitrogen. trichloride mixtures, the nitrogen. trichloride 
decomposes se mary and completely at pressures 
below the 

(5) For angler mixtures the rate of decomposition 
of the nitrogen trichloride at pressures just above 





AOPA 


EEEN EREE Bee th tie EA OE N, 
PeTo, of nitrogen trichlorids in the presence of equimolar 
chlorine af pressures (shown in mm. 

at O° 0.) aboro the upper limtt (55 mm.) 
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the upper limit follows an S-shaped curve; as the 
total preasure Increases, the maximum rate falls off 
very rapidly and the time elapsing before the 
maximum rate is reached increases greatly. Typical 
results are shown in Fig. 2. 

(6) There is an induction period before all ex- 


plosions which bly corresponds to the time 
taken by the decomposition of the ni trichloride 
to reach its maximum rate. The in ion period 


increases rapidly but smoothly as the pressure 
increases through the upper limrt. 

(7) Traces of nitrosyl chloride eliminate the 
explosions in hydrogen, chlorine, nitrogen trichloride 
and in ni chlorme, nitrogen trichloride mix- 
tures. Thie is probably due to rapid reactions such as : 

NOCI + Cl — NO + Ol, 
which remove the chain oentres responsible for the 
explosive decomposition of the nitrogen trichloride. 

(8) A few runs with methane in place of hydrogen 
showed that it was chlorinated rapidly below an 
upper preasure limit; there was no visible ignition, 
but there was a very strong kick on the Bourdon 
gauge. 

The parallel behaviour of the systems hydrogen, 
chlorine, nitrogen trichloride and nitrogen, chlorine, 

trichloride that the explosive com- 

bination of the hydrogen and chlorine is triggered by 
centres provided by the thermal decomposition of 
the nitrogen trichloride. In order to account for the 
upper limite observed im these experiments and by 
Apin, the thermal decomposition must be assumed 
by & branched-chain mechaniam. Norrish 

Griffiths! suggested that the ohlorme-photo- 


sensitized decomposition involved the propagating 
stepe : 


hy 
Ol + NCI, — NC, + Ch 


and 
\ 


NCI, + NCI, => N, + 20], + OL 
and the terminating step i 
Ol -+ NCI, + M -> NO, + M. 


step is probably : 


NCL ŽNO, + Cl. 
This is followed the two propagating 
the second of which is highly exothermic an 
occasionally take the course 


AB 
NGO], + NOL, — N, + Ol, + 3801 
and 80 give positive branching. The competition 
between reactions by and ky leads to an upper 
pressure limit Py given by: 


Py (ke ft kef t.. 


where f’, J”, ete., are the mole fractions of the gasos 

in the mixtures and ky’, kg’, eto., the corresponding 
velocity constants for the chain-termmating steps. 
The upper limit is thus independent of nitrogen 
trichloride, as observed experimentally, but varies 
with the composition of the mixture. 

I am grateful to Prof. R. G. W. Norrish and to 
Prof. F. 8. Dainton for many stimulating discussions 
about this work. [Feb. 27. 

arimtbe, J. Q. A., and North, R. G. W., Proe. Roy. Soo., A, 189, 
PEN Aste Physiæwckim. URS.S , 18, 406 (1040). 
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Hemoglobin in Protozoa 


vered by Sato and 
Tamiya’. This is the first, and so far the only, record 
of the occurrence of hæmoglobin in Protozoa, one 
of the largest phyla of the anmnal kingdom. 

In the course of our study of the structure and 
properties of cytochrome in micro-organisms, we were 
able to confirm Sato and Tamrya’s observations on 
Paramecium, to extend them to another ciliate 
Tetrahymena (Glaucoma) pyriformis, and to determine 
the concentration of hammoglobin in both ciliates. 
Our study of Paramecium caudatum was based upon 
cultures of this ciliate kindly provided by Dr. P. N. 
Ganapati. The ciliate was cultivated for 14 days 
at 24° in a bacteria-free medium containing & sus- 
pension of the yeast Torula sitits in half-saturated 
calcium sulphate solution. A suspension of Para- 
mecium freed from yeast was concentrated by centri- 
fugation ; the supernatant fluid was rapidly decanted 
leaving a cake of ciliates which was pink by reflected 
light and distinctly red by transmitted light. Spectro- 
scopic examination of a well-aerated suspension of 
this ciliate showed two strong abeorption bands of 
oxyhæmoglobin at about 582 and 545 my which, 
when aeration was in disappeared and were 
replaced by the bands the reduced components 
of cytochrome. In an aerated ion treated 
with cyanide the a-band (582 mp) of oxybmmoglobin 
could be sean together with the bands of the reduced 
components of cytochrome, while the B-band (545 my) 
was somewhat modified by the appearance of the a- 
band of cytochrome o (550 my). On passing through the 
suspension & current ofa gas mixture CO/O, = 4, the 
bands of oxyhsmoglobm were de gees by two more 
diffuse but still very distinct bands of CO-hmamoglobm 
lying at about 574 and 589 mu. When the current 
of gas mixture was i the band at 574 my 
remained visible together with the bands of reduced 


bands of axyhsamog! 
by the weak band at 635 my of acid methsamoglobin. 


In a similar way we were able to demonstrate the 
Popii of hæmoglobin in another ciliate, Tetra- 
ymena pyriformis age the stram of which was 
kindly supplied by Dr. E. Q. Pringsheim. This was 
the strain described by Lwoff* under tho name of 
E gie pirtformes”’ and reclassified by Corlins’. 
irm was cultivated at 80° in two to four 
sterile medium containing 1 per cent de i 
ae 0. 4 per cent sodium chloride, harvested after 

six days of growth, using a small angle centrifuge, 
and resuspended either in 0-45 per oent sodium 
chloride or in Ringer-phosphate schrtion‘, , Aerated 
suspensions of Tetrahymena showed e weak but 
distinct a-band of oxyhsmoglobin at about 582 mu 
which was somewhat masked by the absorption bands 
of cytochrome. The formation of carbon monoxide 
hæmoglobin and of methssmoglobin was recognized 
by the disappearance of the bands of oxyhmmoglobin 
in the presence of carbon monoxide or quinone 
respectively, rather than by the appearance of the 
characteristic bands of these derivatives. It may be 
noted that Baker and Baumberger*, who studied 

the absorption spectrum of cytochrome in Tetrahymena 
gelews (Tetrahymena pyrtformis (T.)*), failed to record 
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the presence of hemoglobin in this ciliate. However, 
the fact that they refer to the observations of Sato 
and Tamiya on hemoglobin ın Paramecium suggests 
that sither hæmoglobin was completely absent in 
their cultures of Tetrahymena or present in much too 

low concentration to be easily 
The concentration of oxyhwemoglobm in Para- 
mectum and Tetrahymena was determined by oom- 
paring the intensity of their absorption bands with 
those of @ standard solution of oxyhmmoglobin. A 
flat-bottomed tube containing a thick suspension 
of ciliates was placed on the stage of the micro- 
; the tube was surrounded with ice to 


ow down the respiratory activity of the cells, and 


‘therefore the deoxygenation of hæmoglobin. A ‘ittle 


tributyl citrate was added to the suspension to pre- 
vent frothing durmg aeration, and the absorption 
spectrum of oxyhmmoglobm in the tube was matched 
against that of a standard solution of oxyhamoglobin 
placed in one of the compartments of a double 
wedge trough’. The hæmoglobin content of Para- 
mocium was also estimated as the carbon monoxide 
hæmoglobin derivative, the absorption spectrum of 
which, although not as strong as that of oxyhæmo- 
globin, is nevertheless very distmot and more stable 
than the latter. Moreover, carbon monoxide protects 
hæmoglobin from slow oxidation to methsmoglobin. 
This method was not, however, applicable to the 
study of Tetrahymena, the hemoglobin content of 
which was too low for the proper observation of its 
carbon monoxide derivative. 

The hæmatin content of the ciliates was determined 
as pyridine hmmochromogen, the absorption banda 
of which were matched with a stan solution of 


pure 

ent weight of hmmoglobm 
in. ciliates is about 17,000, the hæmoglobin content 
of Parameousn from several batches of culture gave 
values (on & dry-weight basis) varying between 1-12 
and 1-74 per cent, which d to a hematin 
content of 0-043—0 -067 per cent. On the other hand, 
the hamatin content estimated as pyridine hæmo 
was found to vary between 0-088 and 

0-11 per cent; the excess of hamatin thus estimated 
belongs to other hemoproteing in the cells. 
The hæmoglobin content of T pyriformis 
(GL.) estimated aa oxyhæmoglobin was found to vary 
between 0-22 and 0-3 per cent, which corresponds to a 
hærostin content of 0-0080 -012 per cant, whereas the 
total hematin content estimated as pyridine hæmochro- 
mogen wasfound to be between 0-025 and 0-035 percent. 
The presence of hæmoglobin in two very common 


the possibility that hamoglobm 
may have a much wider distribution in Protozoa than 
was hitherto suspected. However, this problem can 
be solved only by careful spectroscopic examinaiion 
of thick suspensions of these organisms, Unforiu- 
nately, pure maas-cultures of Protozoa are often very 
difficult to obtain. 

This work was carried out while one of us (J. F. R.) 
held a Medical Research Council studentship. 

D. Kermim 


Molteno Institute, 
Cambridge. July 265. 
2 To and Tamtya, H., Oytolegia, Fojl Jubla Volume, 1133 
Maca, Parin TOR sur la nutritlon de Proto- 
y J. È 
mo fr oy 
: = 3,6. Bet am .„ J. Geli. Comp. Piysiol., 
rr GMD T m, L., Blochem. J., 40, 855 (1046). 
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Factors modifying the Influence of Light 
on Germination : 


Wrirntn the temperature-range of 20-80° O. a 
higher percentage of lettuce seeds, var. Grand Rapids, 
germinates after irradiation with red light within the 
range of 6000-7000 A. than im the dark. Ab about 
18° O., in darkness, the percentage of germination is 
high and cannot be further increased by red light. 
Above 82° O. the percenta 
darkness, and cannot be increased by red light. 
tive effect of red light on germination is reached at 
approximately 26° This phenomenon appears to 
be frequent among different species of seed, although 
the temperature-range within which the light- 
sensitivity of germination is exhibited varies with 
the species in question’, 

The effect of red light on germination can be 
counteracted by radiation of longer wave-length, 
between 7000-8200 A. As Borthwick, Hendricks 
and co-workers have shown’, the maximum stimu- 
lating effect of red light oocurs at about 6600 A., the 
maximum inhibiting effect of mfra-red radiatian at 
approximately 7800 A. 

Recently, we proposed a mechanism! which might 
account for the known effecta of light, temperature 
and possibly chemical agents (such as oxygen, 
courmarine and thiourea) on germination in so far as 
these effects are connected with the same mechaniam, 
and. ted to find a connexion between these 
effects in case of germination and in other bio- 
logical processes where, as Kelner‘ and Dulbeooo! 
have shown, similar effects occur. 

We have now inv whether irradiation 
with the inhibiting infre-red light (TR) has an effect 
on seeds which have undergone imbibition in the 
dark and have not been treated with red light. As 
shown in Table 1, pretreatment with the infra-red 
light reduces the percentage of germination below 
that of the ‘dark-control’ (D) Mars is, seods 
inating 
germination 
_ error, identical with the value obtained when seeds 
after imbibition in the dark are first stimulated with 
red ght and then inhibited with infrared. For 
comparison reference may be made to the resulta of 
others? who have shown that pretreatment with 
infra-red influenced the effect of ultra-violet or X-ray 
irradiation following on it, without having by itself 
an observable biological effect in those cases (for 
example, Drosophila, Tradssoonka and Aspergillus 
terreus). In our case, also, when the increase in the 
percentage of germination due to the treatment with 
red light (R) is measured (that is, the values of (R 
minus D) and (R minus IR) y are com- 
pared) there is a relative increase in this effect of the 
red light after treatment with infra-red. In addition, 
one is able to point out the biological process directly 
affected by the infra-red in the present case. 

Using infra-red irradiation either on ‘dark’ seeds 
or on those previously irradiated with red light, it 
Tabie 1. 
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was found that the percentage of germination may 
be lowered to one and the same limit, which is de- 


termined by the at which the 

E ono Oa Using red light either on ‘dark’ seeds 
or on seeds pretreated with infra-red light, the 
percentage of germination may be raised to an upper 
limit, which is again a function of the temperature. 
These temperature-dependent limits are shown in 
Table 2. p 


Tabis 2. LOWER AED UPPER TAWPFERLŁiTURS-DETERKNIKED LIMITS OF 
PIRCOANTAGE OF GERMINATION 





One poœæible interpretation is that the existence 
of the two limits points to the operation of two 
mechanisms determining the percentage of germina- 
tion. One of these mechanisms is not affected by 
light and operates up to the limit below which the 
percentage of germination cannot be reduced by light 
oe The other mechanism is the light-sensitrve 

ding to the opposing effects of red and 

intai and operates up to the 

ban upper limit Tei which ion 
cannot be increased by light alone. The effect of 
infra-red irradiation on ‘dark’ seeds is then due to 
the existence to some extent of the light-sensitive 
system in the ‘dark’ seeds, pomibly owing to the 
fact that even before imbibition these seeds contam 
moisture in equilibriom with the moisture content 
of the air’. 

This view of two mechanisms leading to germina- 
tion in the light-sensitive seeds is rted by the 
results shown in the graph, which indicate that the 
specific velocity of the ee ee 
seeds which germinate as the result of the 
of irradiation with red light, and lower in those seeds 

germinating as the result of the light-independent pro- 
cess. The ‘dark’ seeds show a composite behaviour. 

These results do not permit us to di 
between the alternatives: whether the physico- 
chemicel system subject to the inhibiting effect of 
the infra-red is immediately related to the ane pro- 
a, oe Ey ee eee 
from this step by additional intervening bi ical 
processes. Table 8 shows that the inhibiting effect of 
infra-red appears to be greatest when it is applied 
immediately after irradiation with red light, indi 
the absence of intervening biochemical stepe, 
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supporting the mechanism previously suggested? 
ing to which it is the formed by the 
action of the red light which is sensitive to the effect 
of the infra-red. 
The foll details of these and other related experi- 
ments will be published elsewhere. 
MICHAEL Hverarr 


Departments of Physical Chemistry 
and Plant Physiology, 
Hebrew University, Jerusalem. June 23. 
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Direct Deamination of Adenosine 
Diphosphate by Washed Myofibrils 
THe deamination of adenine nucleotides by 
homogenates and extracts of akeletal muscle is 
ascribed to the action of an enzyme, origin- 
ally 


by Schmidt', whioh T Ad 
Direct - 


aminates adenosine monophosphate. 
iphosphate has not been 


ination of adenosine 
demonstrated, though work of Banga and 


Josepovits’ suggested & simultaneous production of 
inorganic phosphate and ammonia from adenosine 
diphosphate. This effect i the presence of 
myosin plus a ‘protin’ preparation, and sn isomer 
of adenosine diphosphate was postulated as an 
intermediate compound. This claim has been 
criticized adversely by Bailey*.” 

Evidence ‘supporting the ibility of a direct 
deamination of adenosine dip a a aaa 


100 : H , 
° ; gee i 
i : ; 
60 
either (a) adenosine triphosphate, or 
(b) adenosine diphosphate to such a 
i A fibril suspension. With adenosine tri- 


Tig. i. 
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obtained. Muscular tissue (peoas, longissimus dorsi 

and thigh muscles) from the rabbit was used in these 

investigations. It was homogenized with a high- 

speed homogenizer to the myofibril-level, centrifuged, 
washed and recentrifuged repeatedly. 
For this procedure, 0-16 M potassium 
chloride, acetate buffer (0-3 M, pH 
5-5) or borate buffer (0-1 M, pH 8-6) 
were all found to be suitable. The 
fibrils were finally ded in acetate 
or veronal buffer (pH 5-5-6-0) and 
stored at 0° C. 


Fig. 1 shows the effect of adding 


phosphate, there is a rapid hydrolysis of 
the terminal phosphate group, followed 
by a slow tion of adenosine 
, diphosphate due to residual myokinase 
acting at a pH well below ite 
optimum. The production of ammonia 


moubaHon a4 room room temperature. 
found to be sero at all pH values) - 


begins slowly but rapidly increases as adenosine 
diphosphate is formed. At the end of the reaction 
period deamination is practacally complete; but little 
more than half of the labile phosp has been 
hydrolysed. This situation is consistent with the 
formation of inosine eee (which is not dis- 
muted by go forse sail SE with a smal amount 
of mosine monoph eam the combined action 
of myokmase and ple monoph 
inase. When adenosine diphosphate is added origin- 
ally, the washed fibrils cause a repid and nearly 
lete production of ammonia, and a slow pro- 
duction of phosphate to the extent of approximately 
one-third of the labile phosphate. 

In both these cases, it is suggested, direct deamina- 
tion of adenosine diphosphate oocurs, together with 
some dismutation. The end-product a to be 
AS U ho aaa with amall amounts of 
inosme monoph 

The techniques of paper chromatography and of 
paper ionophoresis have been used for checking the 
presence (or absence) of the various nucleotides at 
all stages of the reactions mentioned above. The 
resulta (see Fig. 2) confirm. the interpretation already 
given of the curves shown in Fig. 1. 

A fuller investigation of the direct deamination of 
adenosine diphosphate disclosed by these experiments 
is complicated by ita dismutation caused by myo- 
kinase. The accompanying table shows the effect of 
pH on the relation between diamutation and deamina- 
ee a adenosine diphosphate. Increase of pH from 

favours diamutation, and imosme 
osphate ultimately replaces the di hate 
as She main end-product, It was, however, found 
that ‘versene’ (ethylene diamime tetra-sogtate), at a 
concentration of 0-01 M, prevented dismuration at 
all values of pH, without affecting deamination. be 
the ce of this reagent, the pH-optimum for 
the aati of adenosine diphosphate deaminase 
was found to be approximately 6-2 (see Fig. 3). 
Brract oF PH ON RELATION ow AXD DIH- 
MUTATION OF ADENOSINE DIPHOSPHATE E (Ons iy ale atepaon dt 
phomphais (10'3 aM), room” See 





NATURE 


September 5, 1953 _ WoL a3 


It has proved impossible so far to measure the 
effect of calcium and magnesium ions on the de- 
aniinstion of adenosine diphosphate, because these 
ions, particularly magnesium, progressively stimulate 
diamutation as their concentration is increased up to 
0-005 M. Oysteine (0-01 M) is found to activate 
deamination strongly, iodoacetate (0-01 M) has little 
effect, while ftuoride and selenite (0-01 Mf) halve its 


Homogenised, washed rabbit heart muscle does not 
exhibit adenosine diph activity, 
neither do preparations of actin or myosin. 
H. L. WABSITER. 
Low Temperature Station for 
Research in Biochemistry and Biophyzics, 
University of Cambridge and 
Department of Scientific and Industrial Research. 
June 12. 


t Sohmildt, G., T. pagwiel. Chem., 179, 243 (1928). 
» Banga, L, and Josepovite, G., Hungaries Acts Physiol, 1, 83 (1947). 
* Bailey, EK., Biochem. J., 48, 470 (1949). 
tf, AA. Biken. J., 36, 735 (1942). 


Influence of Cysteinamine, Methylamine 
and Cortisone on the Toxicity and 
Activity of Nitrogen Mustard 


ACOORDING to Baog and Herve!4, cysteinamine 
(2-meroaptoethylamine) and methylamine protect 
mice against & lethal dose of X-rradiastion. The 
amines prevent death, but do not inhibit X-rey 
damage to the testes. It was tempting, therefore, 
to see whether they reduce the toxicity of a ‘Tadio- 
mimetic’ drug* without at the same time reducing 
ita specific activity. Colter and Quastel‘ have already 
shown that, +n vitro, sia barre protects choline 
oxidase against nitrogen m 

ee female rats of 
51+ 5-8 gm. mean body-weight received a sub- 
cutaneous transplant of Walker carcinosarcoma. 
Treatment was started on the second day with 
various doses, 100 gm. body-weight, of methyl- 
bis{2-chloroethyljamine hydrochloride (HN2) given 
mtraperitoneally in 0-4 ml. of distilled water. In 
each experiment approximately half of the animals 
ware given previous injections of cysteinamine, 
methylamine or cortisone acetate. The oystein- 
amine and methylamine were given intraperitoneally 
in 0:2 or 0-3 ml. of distilled water per rat, the solution 
being made up i j before use. A suspension 
of 0:125 gm. of cortisone acetate (cortone acetate) 
was injected subcutaneously twice a day with an 
interval of six hours between injections. The nitrogen 
mustard was given half-way between the two in- 
jections. Al] rata received ten daily injections of HN2, 
intervals being allowed on Sundays, or, in imitation 
of olinical timing, four daily injections with a day’s 
interval after the third injection. On the fourteenth 
day, the tumours and other tissues were dissected. 
The mean weight ratios between untreated and 
treated tumours were used as a measure of activity 
of the nitrogen mustard. 

The resulta are shown in the table. Rats injected 
with LD100 of HN2 died even when they had re- 
ocerved cysteinamine three hours previously. When, 
however, the interval between the injection of 
cysteinamine and mustard was reduced to half an 
hour, 50 per cent protection was afforded. 

HN? is more toxic to tumour-bearing than to normal 
rats’. When injected, for example, with a daily dose 
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TOXIGIEY AWD ACTIVITY OF AENPIYI-Dis-(9-OHLORONTHYL)AMINN HYDROCHLORIDE (HN3) ALONE AND Arran OOMBIAD TRUK: 
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of 0-5 mgm./kgm. on four days, normal female rats 
survived the fourteen days period of the teat, whereas 
a number of tumour- died. However, when 
thia dose was administered three hours after an 
injection of cysternamine, protection amounting to 
almost 100 per cent was afforded. 

The tumour-inhibitory activity of HN2 was not 
reduced by the supplementary use of cysteinamine ; 
on the contrary, in one duplicate tæt the activity 
of the mustard seemed to be increased. In a further 
duplicate experiment m which cystemamine was given. 
six hours before a non-lethal dose of HN2, the use 
of the combined treatment resulted in a sevenfold 
increase in the twmour-inhibitory activity of HN2. 
This potentiation of the tumour-inhibitory effect was 
accompanied by an 18-41 per cent greater effect of 
HN2 on the‘ spleen-weight. ine per ss 
(104 mgm./kgm. distributed over ten daily injections) 
caused shrinkage of the spleen (45 per cent, P < 0:01) 
but no inhibition of tumour-growth. 

The adrenals of tumour-bearers treated with 
oysteinamme showed an mcreese of cortical lipoid as 
compared with untreated controls, whether the 
compound had been injected alone or before the HN. 
In the dose administered, methylamine influenced 
neither the toxicity of HN nor its effect on tumour- 
growth and spleen-weight. Cortisone, which is known 
to increase the tomcity of X-irradiation in micet, 
likewise increased the toxicity of HN2 considerably. 


O. PECZENE* 
Research Department 
(Pharmacology Division), 
Boots Pure Drug Co., Ltd., 
Nottmgham. January 29. 


* Present addrem: (central Laboratories, Ministry of Health, 
Johs, Jerusalem. 


“Baog, £. M., and Herve, A., J. PAgowd., 117, P8 (1052). 

? Bacq, Z. AL, and Herve, A., Dul, Acad. méd. Dolg., 17, 18 (1082). 
“Boyland, H., Fmdeasowr, 11, 87 (1052). 

* Calter, J. 8., and Quastel, J. H., Nature, 198, 778 (1050). 

* Pecwenik, O.. Brit. J. Cancer, 8, 202 (1052). 

* Hilinger, F., Prove. Soo, Arp. Biol., 80 214 (1952). 


eei Meal abe Separation, using 
Chemically Treated Paper, of Aldehydes 


and Ketones on the Basis of their 
Reactivity 

WE have, for some time, been interested in the 
‘eparation and identification of materials resulting 
rom the alkaline oxidation of waste sulphite liquor. 
Jhromatography has been used extensively for 
«sparating and identifying these materials; but until 
«ow it has not been possible to effect a camplete 

eparation of vanillin and acetovanillone on paper. 
Fa cr he earn ed hr 
uight be effected if the filter paper was modified by 
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spraying it with a sodium bisulphite solution, ance 
aldehydes are more reactive than ketones with 
bisulphite and the distribution coefficient of an alde- 
hyde would thus be altered more than that of a 
ketone. The aldehyde would then tend to be more 
retarded on the paper than the ketone. «f-Un- 
saturated ketones, in which the carbonyl activity is 
decreased, should scarcely be retarded at all. 

We have sprayed filter paper with a dilute sodium 
bisulphite solution and after drying the paper have 
applied a mixture of vanillin, acetovanillone, veratral- 
dehyde and acetoveratrone. These materials were 
also applied to an untreated paper. The papers 
were developed for one hour with the organic phase 
produced by mrring hexane (9 vol.) chloroform (1 vol.) 
and water (10 vol.). In the oase of the untreated 
paper no separation of vanillin and acetovanillone 
or veratraldehyde and acetoveratrone was effected, 
although the first two compounds were separated 
from the latter two. On the treated paper the four 
materials were letely separated; the aceto- 
veratrone had the hi Rp vahe followed, in order, 
by acetovanillone, veratraldehyde and vanillin (see 

ying illustration). 

A particularly interesting feature of the use of such 

papers is the information which may be 
obtained regarding the functional groups in unknown 
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compounds, Thus, on & bisulphite-treated per 6 
carbonyl compound may be immediately i 
as having a carbonyl activity similar to that of an 
aldehyde or ketone. 
Following our success with aldehydes and ketones, 
papers treated with other chemicals were considered 
the identification of different functional groups 
in compounds. It is a well-known fact that buffered 
pepers have been used for the separation of acids 
or bases?+, Such also provide a convenient 
and rapid method for distinguishing between non- 
acids, phenols and stronger acids. For example, 
using & paper treated with sodium carbonate (and 
the hexane solvent mentioned above), vanillm, which 


from veratraldehyde which is non-acidio and moves 


down the paper. Also, y hae ee ca dah in 
with a solution of ce a 


from vanillin, which is phenolic and moves down the 


paper. 

In all cases it is important to use a sufficiently 
active solvent for development of the chromatogram, 
gince no conclusions concerning the chemical oon- 
stitution of a material can be drawn from treated 
peper if the substance does not move on untreated 
paper. Thus, for the chromatogram with vanillio 
acid mentioned above, it was necessary to use water- 
saturated benzene as solvent. 

Preliminary work using bisulphite-treated pepers 
indicates that the method may prove useful in the 
field. of sugar chemistry. 

We wish to thank the Research Council of Ontario 
and the Howard Smith Paper Company for permission 
to publish this work, 

A. G. NEwooMss 
8. G. RED 
¢ Ontads anh Hocadan. 
48 Queen’s Park, Toronto 5. 
May 21. 


1 Levi, A. A., Meken. J., 43, 257 (1948). 

1 Fowster, M. BL, and Hall, D. A., Waters, 186, 78 (1951). 

* Carios, J. H., and Woodhead, H. B., Naturo, 168, 203 (1051). 
‘Durant, J. A., Heaters, 160, 1002 (1082). 


Iso-Oleic Acids in Cow and Buffalo Milk 
Fat 


.? i 

Phatak, Mahadevan and Patwardhan! have demon- 
strated the presence of four geometrical isomers of 
oleic acid in the tso~-oleia acids fraction obtained from 
gany hydrogenated groundnut oil. They used 
the method of Hulditch and Vidyarthi? for the oxida- 
tion of tso-oleic acids and ion of dibasio acids 
formed in the reaction. 


ethenoid acids with double bonds at AS, A, Ao 
and A-1, respectively, in addition to elaidic acid, 


were thus shown to be t. 
Partial ard oael p ouad oil is widely 
used in'`'India as an adulterant of (clarified 
butter). As the only 0,,-monoethenoid acids present 
in butter so far known are oleic and vaccenic acids, 
it waa falt that it should be possible to detoot adultera- 
tion. with hydrogenated oil by chromatography 
of the dibasic acids abcd on. oxidation of the 


suspected product. 
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and separation of dibasio acid fraction according to 
the method of Hilditeh and Vidyarthi’. The dibasic 
&cids were then subjected to paper chromatography 
as described earlier. To our surprise, we found spota 
for gsuberic, azelaic, sebacic, undecanedioio and 
dodecanedioic acids on the chromatogram. 
Duplicate experiments with o sample confirmed 
these findings both in cow and buffalo butter fab. 
In a ical experiment with samples obtained from 


acids from the insoluble lead salta (158 gm.) were 
converted into their methyl esters. The acetone 
penmnanganate oxidation of the latter and the resolu- 
tion of the products gave 4-1 gm. of dicarboxylic 
acids. These were converted into methyl esters and 
separated into five fractions by fractional distillation 
m vacuum. Ammonium salts of the free acids 
rie on hydrolysis of the fractions were subjected 
T pak The accompanying figure 
fics dae pea be a obtained with these frac- 
tions; spots obtamed by app solutions of 
ammonium salt of pure dibasio aci are also included. 
The chromatogram for fraction G-5 gives an additiona™ 


carboxylic acids during pe 

acetone solution. They find that with the use ot 
acetic acid as solvent the amount of these by-products 

is much reduced. In view of this, another sample oi 
butter fat was submitted to permanganate oxidatia 

as described above, but in glacial acetic acid solution 

On separation of the dibasic acids fraction anc 
chromatography, spots identical with those shown ir 
the figure were obtained. 

The chromatographic identification of the fiv 
dibasic acids leads to the conclusion that, in additio» 
to oleic acid, other octadecanocic acids with donbhk 
bonds at A, A-!® A-l! and A-H exist in cow an 
buffalo butter fat. Of these, vaccenic acid, whicl 
on oxidation would yield undecanediocic acid, wa 
already known to. occur in cow butter fat*. Th 
other dibasic acids identified on the chromatograr 
are not likely to be derived from O41. monoethenoi 
or Cıa diethenoid acids in butter fat, for it has bee 
shown that all of them, on oxidation, yield onl, 
axelaic acid*, Whether they oan be so derived fror 
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Oso- Unsaturated acids, the presence of which in 
butter fat has bean demonstrated by Shorland and 
Johannesson’, is not quite certain. The available 
evidence would, however, point to the positional 
isomers of oleio acid being the poble source of the 
dibasic acids identifled in this investigation. 
Further details of this work, which waa 

by a grant from the Council of Saientiflo and Indus- 
trial Research, New Delhi, and the significance of 
our findings, will be described elsewhere. We are 
indebted to Mr. G. Ford, of the Hindustan Vanaspati 
Manufacturing Co., Ltd., Bombay, for the gift of 
pure dibasic acids. 

8. 8. PHATAK. 

V. N. PATWARDHAN 
Nutrition Research Laboratories, 
Indian Council of Medical Research, 

Coonoor, South India. 
April 28. 


I Mahad A. P., mK, ; F 
a ‘ee Oran, and Patwardhan, Y. N., Carr. Sot. 
ace P., and Vidyarthi, N. L., Pros. Rey. Soe., A, 198, 552 


* Reid, R. L., and Lederer, M., JEET iat Sa tala 


a maa E. H: he d. 0 H. A., Rec. Trev, 
Chim. Pape.-Das Pro iSo LA. 


ano T | Biochem. £., 187, 438 (1028); quoted from Hilditch 

*Hilditeh, T. P., “Tbe Chemical Constitution of Natural Fats’’, 100 
(Wiley and Co., New York, 1944). 

* Shorland, F. B., and Johannesson, D I., Neiers, 188, 75 (1061). 


Utilization of Purines for Nucleic Acid 
Synthesis in Man 

Tas utilization of purines by various ies Tanges 
from a utilization of adenine for the of both 
polynucleotide adenine and guanine and the utiliza- 
tion of guanine for polynucleotide guanine synthesis 
only, to the utilization of guanine for both poły- 
nucleotide adenine and guanine synthesis and the 
utilization of adenine for polynucleotide adenine 
onty*. Between these contrasting patterns there 
exists a range of qualitative differences among 
various species’. 

These differences in the purine metabolism pattern 
of varying species made it desirable to obtain 
information on the utilization of purines in man and, 
if poasible, to determine patterns of purine utilization 
by different cell types. This communication is an 
account of én ritro and tm vwo studies made for this 


Leucocytes, from patients with acute myeloid 
leuksamia, separated from red cells by the use of 
‘Dextran’, were incubated in homologovs plasma in 
siliconed flasks at 37° C. with carbon-14 labelled 
aerate four hours. Standard procedures were used. 
Or Be ribose nucleic acid and deoxyribose 
are ade acid from the cells and for isolating and de- 
ai the radioactivity of individual purines. It 
was found that adenine-8-carbon-14 was incorporated 
into rbose nucleic acid adenine and transformed into 
deoxyribose nucleic acid guanine but not into the 
purmes of the deoxyribose nucleia acid. The ribose 
nucleic acid adenine and guanine isolated from the 
of one patient had a specific activity 
relative to the labelled adenine of 15 and 
5 per cent, respectively. The relative aotivities 
of ribose nucleic acid adenine obtained with leucocytes 
from two other patients were 10 and 2 per cent. 
Lenucocytes from another patient with acute 
leukeamia were incubated in separate experiments 
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with adenine-8-carbon-14 for one, two, three and 
four hours, with guanine-8-carbon-14 for four hours 
and with 2,6-diaminopurine-2-carbon-14 for four 
hours. Adenine was utilized for the synthesis of 
ribose nucleia acid adenine and lack of aeration 
diminished this utilization ; guanine and 2,6-diamino- 
purine ` were incorporated equally efficiently into 
ribose nucleic acid guanine. After four hours the 
activity of the nucleic acid purines was approximately 
2 per cent of the actrvity of the purines added to the 
medium; at this time there was a suggestion that 
transformation into the other nucleic acid j 

had occurred, that is, adenine was arad aie 
ribose nucleic acid guanine, and guanine and 2,6- 
ee were converted into ribose nucleic acid 


Adenine S-darbonit4 {200 pC.) was given intra- 
venousty to @ patient with chronic lymphatic 
leukemia. Ribose nucleic acid and deoxyribose 
nucleic acid were isolated from leucocytes collected 
at intervals following the injection. It was found 
that adenine was moorporated into polynucleotides 
ag ribose nucleic acid adenine and to a smaller extent 
as deoxyribose nucleic acid adenine, and that there 
was an appreciable transformation of the adenine 
into ribose nucleic acid and deoxyribose nucleic acid 
guanine. Activity of the ribose nucleic acid appeared 

to reach a maximum at day 5 (with an activity 
710 oounta/min./uM., or 0-7 per cent of the activity of 
the materia] ered) and in the deoxyribose 
nucleic acid ai day 7 (with an activity of 130 counts/ 
min./4M.). Full detaila of these studies will be 
published elsewhere. 

I wish to thank Drs. C. Chester Stock and George 
Bosworth Brown for their encouragemant and advice, 
Dr. M. E. Balis for supplymg carbon-14 adenine and 
guanine, and the Chemotherapy Service, Memorial 
Center, for their co-operation. This investigation was 
aided by a grant from the National Cancer Institute 
of the United States Public Health Service. 


LEONARD HAMILTON 


Sloan-Kettering Institute, 
New York, N.Y. 
July 29. 
Roll, P. W., Pienh, A, Ae, and Cavalleri, L. P., J. Biol. J. Biol. 


Ohne Pr RA aae, 
J. Amor, Chem. Soo., TIT TTA (1081), 
ane TAE A, and Dellweg. H., Z. Ne'urfersckeng., Tb, 


* Hamilton, L., Asn, N.Y. Acad. Set, (In the press), 


Structure of Porphobilinogen 


We recently described a number of reactions of 
porphobilinogen, from which we concluded that it 
has the structure (I); but it was not then possible 
to eliminate the alternative structure in which the 
positions of the two itnents are reversed?. 

Dehydration of porphobilinogen by acetic anhydride 
and pyridine gave a lactam which was represented 
by or poesibly (III). This ambiguity has now 
been resolved by cyclization of the lactam to the 
ketone (IV) by means of polyphosphoric acid, thus 
proving that our formulation (I) of porphobilinogen 
is correct. 


The tricyclic ketone (IV) i from water in 
prisms which began to above 380° without 
melting (found: C, 68°35; H, 5-4; N, 14-7. 


C,.H1,0,N, requires C, 63-2; H, 5-3; N, 14-7 per 
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cent). Its absorption maximum in the ultra-violet 


(284 mu, e 20,600 in ethanol) is at a shorter wave- 
length than that of an a-acetylirialkylpyrrole—an 
effect which is also obaerved in model pyrroles con- 
` taining & 5-membered cyclic ketone. The infra-red 
spectrum of the keto-amide supporta the structure 
(IV), although it would not have by itself provided 
conclusive proof, owing to strong hydrogen bonding 
and to partial overlap of the two carbonyl] stretching 


frequencies. 
This work forms of a p under the 
general direction of Prof. O. Rimington, whose mterest 


and advice are gratefully acknowledged. We will 
report our resulta in full in the near future. 
G. H. Cooxson 
Nuffield Unit for the Investigation of 
Pyrrole Pigment Metaboliam, 

Department of Chemical Pathology, 

University College Hospital Medical School, 
London, W.0.1. 


1 Cookson, G. H., and Rimington, O., Weders, 171, 875 (1058). 


ae 
The ‘Protactinyl’ lon | 

A vary simple technique has been described by 
J. D. H. Stri d! for determinıng the charge of 
an ion mm aqueous solution, which is applicable to 
radioactive tracer concentrations. ` The method in- 
volves competition for mtes on mono-fanctional ion- 
exchange reins between the ion in question and 
varying amounts, in very large excess, of another ion 
of known charge. 

This technique has been applied to the determina- 
tion of the charge of the protactinium 10n ım dilute 
perchloric acid solution using trace amounts of 
proteactinium-233. Dilute solutions of perchloric acid 
were prepared in the range of 0-1-3 M. About a 
million disintegrations per minute of protactinnmm-238 
and 0-1 gm. ‘Amberlite’ IE 120 (hydrogen form) 
cdtion resin were added to 5 ml. volumes of acid in 
ee tubes. The mixtures were mechanically 

for about two hours and then centrifuged to 
separate the resin ‘fines’, Aliquota of the stock 
i eolution and of the perchloric acid 
solutions at equilibrium were taken for protactinium 
assay. The protactinium on the rein was obtained 
by difference. A plot of the ratio of the protactinium 
in solution to that on the reem at equilibrium agamst 
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the acidity on double logarithmic paper gave a 
straight line of approximately unit slope. Therefore, 
the charge on the protactinium ion in dilute perchloric 
acid is + 1. 

If protactinium is a member of a second rare-earth 
series, the actinides’, its pentavalent ion should be 
similar to those of other members of this group—for 
example, UO,+, NpO,+ (ref. 8) and PuO,+ (ref. 4). 
As a charge of + 1 has now been found for prot- 
actinjam, it seams probable that the ion present is 
PaO,+ and not PaO*'+, as it should be by anal 
eth sadada and) cisbiim-in theese: pariodis 
group. Since a hexavalent state of protactinium is 
most unlikely, as the stable rare-gas electronic 
structure of radon would have to be opened up, it 18 
safe to call this ion ‘protactinyl’ to distinguish it from 
protactinium ‘penta’ and ‘tetra’ compounds, 

Full details of this work will be published later 
together with the work, at in progreas, for 
determining the range of ne ease concentration 
over which this ion is stable. Thanks are due to the 
Chief Scientist, Mmistry of Supply, for permission 
to publish this note. 


Chemical Inspectorate, 
Windscale Works, 
Sellafield, 
Cumberland. 

May 27. 


1 Nature, 169, 620 (1052), 

t Seaborg, W.W.AS., 4, Ko. 145, 1408 (1040). 

* Bioblom and Hindman, J. Amer. Cham. Soc., 78, 1744 (1051). 
4 Krans and Moore, ¥.4¥.5.9., 4, No. 14 D, 550 (1040). 


G. A. WELOH 


Bond-Orders In Aromatic Compounds 


THa most satisfactory measure of the ‘character’ 
of a bond m an aromatic compound is probably given 
by ita ‘bond-order™. Although this is a theoretical 
quantity, ita, mgnificance is demonstrated by its 
relationship to bond-length! and to other bond 
properties which can be measured experimentally. 
It has also been shown?» that there is a smooth-curve 
relationahip between bond-orders and the ‘oorrected’é 
redox potentials of the corresponding o-quinones. As 
redox potentials can be measured fairly readily, this 
relationabrp offers a method whereby certam bond- 
orders can be evaluated expermentally. 

The method has now been examimed with pyrene 
(I) and 8: 4-benszpyrene (IT). The character of the 
6:7 bond in 3: 4-benzpyrene may be of mportance 
in oonnexion with the caromogenio activity of the 
molecule, and it therefore seemed of mterest to 
evahiate its bond-order from the redox potential of 
3:4 -6 : 7-quinone’, At the same time, 
the bond-order of the 1:2 bond in pyrene has been 
evaluated from the redox potential of pyrene-1 : 2- 


qumonef, 


"4 





z OH, 
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The i tally observed redox potentials were 
ee oe usual wayt, and the results are 


summarized in the accompanying : 
potentials for phenanthre-9:10-quinone and for 
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1 : 2-benzanthra-3 : 4-quinone were also determined, 
and the resulta are in excellent agreement with the 
values given in the literature“’. 

For the 1 : 2 bond of pyrene, the bond-order derived 
from the bond-order — redox potential relationship 18 
estimated to be 1-766, in good agreement with the 
value (1-777) calculated by the method of molecular 
orbitals’. Similarly, the bond-order of the 6: 7 bond 
in 3: 4-benzpyrene is estimated to be 1-778. 

It is not poble to evaluate bond-orders in sub- 
stituted aromatic compounds in this way, but the 
redox potential of 9-methyl-1 : 2-benzanthra-3 : 4- 
quinone indicates that the 3:4 bond in 9-methyl- 
I : 2-benzanthracene (OI) must have 46 greater 
charge than in 1: 2-benzanthracene itself, in agree- 
ment with theoretical predictions’. 





The potentials were determined by a polarographio 
procedure developed by one of us'*, The quinone 
was dissolved in a buffer 0-1 M in sodium acetate 
and 0-1 M in acetic acid in a solvent (approximately 
75 per oent aloohol) consisting of three parts of 95 per 
cent alcohol and one part of water. The polarogram 
was obtamed with the droppmg mercury electrode 
as cathode and the saturated calomel electrode as 
reference anode. The difference between the applied 
e.m.f. at the half-wave point and the e.m.f. of a cell 
oonsisting of the hydrogen electrode in the buffer 
alone versus the calomel electrode gave the standard 
redox potential of the system. The justifloation of 
this procedure has recently been given independently 
by Coulson and Crowell. 

Q. M. BADGER 
Chemistry Department, 
University of Adelaide. 
; H. A. MoKewzre 
Division of Food Preservation, 
Commonwealth Sorentrfio and 


Physioo-Chemical Laboratory, 

Biochemistry Department, 

University of Sydney. 
April 1. 

1 Coulson, 0. À., Proo. Ray. Soo., A, 188, 413 (1939). 
" Badger, G. M., J. Chem. Soa., 1800 (1950). 
* Badger, G. M., Quart. Rev. Chom. Soc., B, 147 (1951). 
t Branch, G. H. K., and Calvin, Af , “The Theory of 

try’, 303 of seg (Prentice-Hall Ine., New York, 1041). 
Cook, J. W., and Schoentel, R., J. Chem. Soa., 47 (1950). 


t Vollmann, H., ef al., Anmalen, 531, 1 (1987). 
T eal. d. er Chem., Soc., 51, 3101 (1920); 58, 4016 


eee ae Brit. J. Oencer, 5, 441 (1981). 
u WoKenrie, H. A. (unpublished). 
Dor aa , ond Crowell, W. R., J. Amer. Chem. Soc., 74, 1200 
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Spectrophotometric Determination of 
Amino-Groups 


Tea coupling of proteins with diazonium 
compounds has been studied extenmvely and has 
important applications in immunology and other 
fields; but the attention of investigators of the 
coupling mechaniam has tended to be diverted from 
the role of the amino- and imino-groupe by the 
brilliant red and orange-red colours produced by 
histidine and tyrosine, free or in ide linkage. 
Busch, Patrascanu and Weber ve, however, 
isolated the colourless compound formed upon 
reaction of glycine with benzene diazonnm chloride 
and have ulated the structure HOOC.CH,.N 
(N = N.C,H,),. Eagle and Vickers! have shown that 
the amino-groupe of several other ammo-acids and 
the imimo-groupe of proline and hydroxyproline 
react with p-diazobenzene sulphonic acd. 

We have studied by spectrophotometnc methods 
the reaction of diazotized sulphanilic acid with 
glycine, lyzine, arginine and tryptophane. The com- 
pounds formed by glycine and lysine are characterized 
by absorption maxima at 363 mu, and their extinction 
coefficients are of the same order aa those shown by 
the azo derivatives of histidine and tyrosine’. The 
solutions are ow, but the azo-ammo compounds 
cannot be termined directly by colormetric 
methods. 

The usual initial was to form the 
diazonium salt in amd solution by adding 1 ml. of 1 per 
cent solution of anhydrous sulphanilic acid in 10 per 
cent hydrochloric acid and 1 ml. of 5 per cent sodium 
nitrite solution to a 25 ml. flask containing an aliquot 
of the ammo-acid solution not exceeding 10 mi., and 
after 30 minutes at room temperature to add 3 ml. of 
20 per cent sodium carbonate solution and make up 
to volume with water. 

The kinetics of the reactions of the amino-group 
are influenced by the pH attained, the optimum for 
lysine being at c. pH 9. The reactions are slower 
than the virtually ‘instantaneous’ coupling of histidine 
and tyrosine (which can, however, be anal by 
indirect methods‘), and the period elapsing between 
adding the alkali and diluting for measurement of 
the extinction was standardized at 30 minutes. The 
presence of ethanol in the system as in the method 
for histidine’ reduces the extinctions considerably, 
and should be avoided. To minimize deamination the 
mixture of sulphanilic acid and nitrous acid can be 
diluted to about 10 ml. initially and the amino-acid 
solution added just before the alkali. 

The extinctions at 863 my for the azo-derivatives 
of glycine and lysine both conform to Beer’s law when 
referred to the initial amino-acid concentrations. The 
molecular extinction coefficient for the compound 
presumed to be bis (azobenzene sulphonic acid) 
glycine ia c. 30,000. The lysine derivative gives 
similar values and the extinction remains constant 
when the initial molar ratio of lysine to sulphanilic 
acid exceeds $, suggesting that the c-amino-group 
does not participate in the reaction. In the spectrum 
for the arginine derivative, the absorption maximum 
18 displaced to 356 my and the extinction coefficient 
is lower than for glycine or lysine. The absorption 
T ee of histidine and tyrosine 

ow only the bands characteristic of the mng azo 
derivatives*, indicating that the diazonrum salt reacts 
preferentially with the ımıdazole and phenolic groups 
of these ammo-acids. hane? is reported to 
react at both the indole and amimo-groups: our 


' were found to increase with amino-nitrogen. 
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absorption curves support the view that the amino- 
group reacts, but only to a small extent. 

The absorption spectra of the azo-derivatives of 
various intact proteins (casein, paracasein, a-casein, 
gelatin, pepsin, fibroin) and their acid hydrolysates 
have .been examined.. The extinctions at 363 my 


considerable amount of useful information about the 
constitution of a protein and the acoemibility of its 
coupling groups can be obtained from a amgile absorp- 
tion spectrum of this » which is vary much more 
paca than the O ultra-violet absorption 


Tn applying the reaotion to the determination of 
amino-groups in proteins and their degradation pro- 
ducts, the main culty involves saseasing the oon- 
tribution of the imidazole, phenolics and immo-groups to 
the absorption at 363 my. However, in various possible 
applications of a comparative nature, such as follow- 
ing the course of hydrolysis, deammation, the action 
of a proteolytic enzyme or of peptide synthems, such 
interference may not be relevant. The principal 
advantage appears to lie in the armplhcity and rapidity 
with which the determinations can be made. The 
high values given by ine in the Van Slyke 
manometric method of determining ammo-nitrcgen 
and the uncertainties in the interpretation of formol 
titrations hasize the desirability of developing 
other meth of oor ceeds free amino-groups. 
A fall account of these studies will be published 
elsewhere. 

DALLAS FRASHE 


H. G. Hicenw 
Division of Forest Products, , 
- Oommonwealth Scientific and ° 
Industrial Research Organization, 
Melbourne, 
May 7. 
1 Busch, M., Patrascanu, NW. and Weber, W., J. Prakt. Chem., 140, 


117 (1984). 
' Bagio, H., and Viekews, P., J. Biol. Chem., 114, 108 (1086). 
3 Higgins, H. G., and Traz, D., Aun, J. Sel. Rssn k, $, 786 (1062). 


. *Higgins, H. G., and Willems, B. J., duet. J. Chem., 6, No. 3 (in the 
pran, 1058). 


‘MaoPherson, H. T., Btooken. J., 88, 59 (1042). 


Half-value Periods for the Decay of 
AERE Aluminium-25 and 
Nitrogen13_ 

Tamu decay of the posi trgh-endibirp aluminium-26, 
aluminioum-25 and nitrogen 18 was measured using 
a mine-channel soaler,. which recorded the counts 
received from-a Geiger-Muller tube in nine succeesive 

periods. ‘These periods were 2 sec. each for 
the two aluminium isotopes and 200 sec. each for 
resonant oapture of protons by magnesium-25, 
magnesium-24 and carbon-12, respectively. The 
proton beam was switched off when counting began, 
and the switching from one channel to the next was 
done by an electronic timer, accurate to one part 
in a thousand. 

The half-value periods were calculated from these 
results using the mgorous treatment given by Peierls’ 
and were as follows : aluminium-26, 6-68 + 0-ll sec. ; 
aluminium-25, 7:62 + 0-13 sec.; and nitrogen-13, 
602-9 + 1-8 seo. The half-life measurement for 
nitrogen-13 is in fair agreement with those of 
10-2 4+ 0-1 min. and 10-1 min. obtained by Cook 
ef al.t and Siegbahn and Slatis*, respectively. Earher 
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published measurements ranging from 9-93 to 11:0 
mm. have been hsted by Ward‘. 

There has been some confusion previously m the 
measurement of the half-value periods of aluminium- 
26 and -25, due to the use of unseparated mag- 
nedium targets’ and the fact that the two half-lives 
are of comparable value. In the present work 
separated magnesium-25 and -24 targetes were used. 
The magnestum-24 targets were bombarded with 
protons of energy 418 keV. and the magnesium-25 
targets with protons of energy 392 keV. Protons of 
these energies had previously been found to produce 
resonances on magnesium-24 and -25 isotopes 
respectively. It was also found that the yields 
from magnesium-24 for 892-keV. protons, and of 
magnesium-25 for 418-keV. protons, were each 
negligible. 

Bradner and Gow‘ have observed half-lives of 6-3 


and 7-3 sec. after separated - 
TA a a Speers 
pues er ta 


protons from a linear accelerator: 
are ascribed to alumminum-26 and -25 
(p,n) reactions at this high energy, and are in eee td 
case somewhat lower than those obtained in the 
present work. The half-life of alaminium-26 has also | 
been determined by Perlman and Friedlander’, who 
obtained a value of 7-0 seo., and Allan and Wilkinson", 
who obtained a value of 7-0 + 0-2 sec. Waffler and 
Hirzel’ obtained a value of 7:2 sec, and Katz and 
Cameron” one of 6-5 + 0-1 sec. 

J. L. W. Cavnon mn 

W. M. JONES 

8. E. HUNT 


Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshire. July 28. 
1 Peiorts, R., Proe. Roy. Soo., A, 140, 467 (1035). 


* Cook, O, B., Langer, L. M., Prise, H. O., and Bampeon, M. B., Phy 
Rsv., 74, 602 (1048). T 


iiny K, end Slit, H., Arkiv Mat. Astro, Phunk., A, 83, 9 
045). 


Ce a Pros. Camb. Phil. Soo., 38, 5%3 (1939). 
Loader , Deleamo, L. A., Fox, J. G., and Creutz ,H. O., Phys.’ 
Rev, BB B12 C1930), 


' ‘Bradner, H. and Gow, J. D.. Phage. Rev., M4, 1559 (1948). 
’ Perlman, M. L., and Friedlander, G., Phys. Rev., 74, 442 (1048). 
ar H.B and Wikinson, Ohristanne d, Proc, Roy. Sos., A, 194. 


Walter, H., and Hirzel, O., Hoty. Phys. date, 81, 200 (1948). 
“ Kats, L., and Oameron A. G. W.-'PAge. Res., 84, 1115 (1961). 
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Heat Transfer from Water to ice by 
Thermal Convection 


Hunar transfer may be described by the coefficient a 
occurring -ip Newton’s law of coohng, the other 
factors being the surface and the temperature 
difference. For bodies determined by one dmmension, 
for example, a sphere of diameter D in an infinite 
fluid of conductivity 4, it is better to use the dimen 
sionless Nuaselt number Nu = aDJ). 

By submerging a sphere of ice in water of tem- 
perature J’ (° O.) and studymg the gradual decrease 
of ita diameter or ita change of weight in the course 
of time, we have found the al points, as 
shown in the graph. As the phenomenon is evidently 
related to the anomalous expansion of water, we take 
ee ere 
temperature B = p , with p = — 64:3 x. 10, 
eee ee T being measured in deg. O. 
For the sake of brevity, we here omit a number of 


No. 4375 


September 5, 1953 ~ 





T R M 1% 18 
Oonsumuannesausse a Te 


Convective hoai transfer water—ioe, oe ORE a minimum due to 
mrveraion of Whe convection surat et AGO. O0) Som 

aan a a l i 
minor refinements: the introduction of a term with 
T™ in ĝ, the influence of the excess liquid originating 
from the melting process, and the temperature 
dependence of Prandtl’s number, Pr (the ratio of the 
kinematical viscosity y to the heat diffusivity a of 
water). 

The heat convection would normally be described 
by & law, 

Nu = 0 6 (Pr.Gr)1/4, 


the Grashof number Gr being given by ByT'aD*/v*. 
Because of the temperature dependence of B, we had, 
however, to recalculate the viscous flow in these 
circumstances, assuming in the usual way that this 
flow and the temperature gradient are reetricted to a 
thin boundary layer, and applymg the usual approxi- 
mations to this layer. The result is that the same 
formule hold, provided we replace B in Gr by a 
more complicated expression, which reduces to 
P = p+ 1-51 glo, 
when the refinements are The factor 1-51 
expresses the way in which the ‘effective’ or ‘mean’ 
expansion ooefficient over the boundary layer is 
intermediate between the extreme values p and 
p + gT occurring at its two sides. 

From the values given, it is easily seen that B” is 
zero for Tm m 5° O. A-dlightly different and prob- 
ably better approximation gives 4:8°O. At this 
temperature of the water a minimum of the heat 
ee A E E 


of Nu could never fall below 2, the value for pure 
conduction by a stationary infinite fluid. 

The direction of motion of the water in the 
boundary layer is opposite at the two sides of the 
inversion temperature 4-8° C., as 
indicated by the arrows in the 
accompanying figure. This has 
also been verifled experiment- 
ally. A full account is to appear 
elsewhere", 


iteelf to a hotter surrounding. 
His minimum. occurs at To = 4° 
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as & consequence of the fact that only infinitesimal 
temperature differences occur in the water of his 
experiments, the outer wall of his vemel being 
heavily insulated. Another case of ‘convective 
inversion’ has been found by Powell? for humid air 
in contact with a wet-bulb thermometer. - 

J. M. DUMORÁ 

H. J. Mrak 

J. A. Paps 
Lab: v. Techn. Physica T.H., 

Delft. June 30. 


1 App. Sci. Ree. (in the press). 
* Codegans, O., 4a. Sel. Torino Aiti, TS, 167 (19389). 
* Powell, R. W., Phil Mag., 98, 274 (1940). - 


An Interferometer for Simultaneous 
Observation of Concentration and 
Concentration Gradient in Liquid Columns 


SEVERAL methods have been suggested for the 
observation of one-dimensional concentration and 
concentration gradients in liquids, a problem occurrmg 
in electrophoresis, ultracentrifuging and diffumon 
measurements ; a bibliography has been given by H. 
Svenseon!. In the methods for observing concentra- 
tion directly, either Rayleigh or Fizeau interference 
fringes are used for plotting the optical path-length 
through the liquid; the methods for o E Poog 
gradient of the concentration use various m 
tions of the ‘diagonal schlieren’ system of Philpot ; 
in all cases, complicated systems requiring a number 
of high-quality optical components are required. 

In the method described here a simple and easily 
adjusted optical system plots both concentration and 
concentration gradient simultaneously as interference 
fringes on an image of the ocell contain- 
ing the liquid. 

Referring to the plan view in Fig. 1, S is a mono- 
chromatic source of li t near the focus F of a 
colimator K; O isa le cell contaming liquid 
with varying concentration in one compartment (A) 
and homogeneous liquid in the other (B); M isa 

mirror, W a Wollaston double-image prism of 
ling angle ọ, and P a ‘Polaroid’ sereen with its 
principal directions at 45° to those of W. 

The divergent wave-front from S 1s split by P and 
W into two coherent, plane-polarized wave-fronts ; 
these are indicated sts; and 4, after passing through 
K. Oorresponding:points on sand s, are ted 
laterally by a distance 3 evp.K J and s, and s, are 
inclined to each ‘Other át ah angle a which depends 
on the distance of W from F.- The wave-fronts s, 
and s, return from M and are recombined by W 
and P, but corresponding rays have traversed different 
parts of O so that, on viewing from S (which is the 
image of 8), two horizontally separated images of O, 
l and 2 are seen. 

The wave-fronta 3, and 8, being coherent, will 
form interference fringes which are loci on which the 
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By-As 
Fig. 2 


difference between optical path-lengths along corre- 
sponding rays of s, and s, 18 constant. The arrange- 
ment of Wollaston pram and polarizer is essentially 
the same ag that used by Lenouvel* as a wave-front 
shearmg interferometer for determining the aberra- 
tions of optical instruments. 

If the doubling angle ọ is suitable, the two images 
of the cell will partly overlap. Let v and y be hori- 
zontal and vertical co-ordmates in the oell, and let 
Viy) be the optical path through compartment A 
at height y; then, ın the region where image A, 
overlaps mage B, the bnght fringes satisfy the 
equations 


Viy) + az = kà, (k = 0, + l, 43...) (D 


Thus the xz-displacement of any fringe at height y 
is a linear function of the refractrve index at y, 60 
that the frnges in the A,B, region map the 
concentration in the cell. 

If, in addition, W and P are turned through a 
small angle about the optical axis, the lateral separa- 
tion 3 between s; and s, will have a small vertical 
component, say, ©; then, ın the region where A, 
overlaps A, the equations of the fringes will be 


Viy+ e) — Viy) + av = gh), (k = 0,41, + 2,...), 
which oan be written in the form 


apm — g [Zuta a) + įk. (2) 


Thus, the v-displascement of any fringe is, for a amall 
enough value of e, & lmear function of the gredient 
of the refractive index, sa, that the fringes in the 
Ad, region map the concentration gradient. 

In both cases the constants of the linear relations 
ın question are easily determined; the bhorszontal 
scale of the integral and gradient patterns can be 
varied together by moving W and P along the axis, 
while the scale of the gradient- pattern alone can be 
varied by rotating W and P. 

The fringe system can be photographed by placing 
e oamera behind 8’. The photographs in Fig. 2 
ahow fringes obtained from a diffuaion boundary ; 
the straight fringes in the B,—B, region indicate the 
direction of the base-line from which the «-displace- 
ment should be measured. The cell used was l om. 
thick and the wave-length was 0:5461, so that a 
displacement of one fringe corresponds to & refractive 
index incrament of 0-000027. 

The two images of S are recombined at S’ in such 
& way that the fringe systems formed by the different 
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points of S all coincide, so that no restriction on the 
size of the source is needed to obtain maximum fringe 
contrast. Such a restriction 1s needed only to ensure 
that the rays do not traverse the conoentration 
gradient at too great gn angle to the horizontal ; 
the maximum permissible angle ia obviously of the 
order of magnitude of h/t, where h ia the vertical 
separation between successive frmges in the region 
of steepest gradient and ¢ is the cell thickneas. For 
work where the last condition is not importent, the 
collimator and plane mirror could be replaced by a 
concave spherical mirror; also, modifications to 
suit different cell designs could easily be devised. 

Thanks are due to Mr. E. G. Menage, of this 
Section, who made the cell and the Wollaston priam. 

W. WEINSTEIN 
Technical Optics Section, 
Imperial College of Science and Technology, 
London, S.W.7. 
June 10. 


1 Aaa Chem. Soand., 5, 1410 (10851). 
" Res. Optique, 17, 350 (1038). 


Thin Metallic Films for Anti-Reflexion 
Coatings on Dielectric—Air Interfaces 


Ix the course of some experments with thin 
rhodium films, I noticed that the intensity of hight 
reflected from a rhodimmized glaas—air interface is 
much leas than that reflected from the same interface 
when used in the air-glass sense. Sheared wave-front 
interferometric study of the edge of such a film 
indicated that this may be primarily due to a half- 
wave phase ahift which can be seen at the glags—air 
boundary, but not when the same boundary is air- 
glass, the out-of-phase oondition reducing the 
reflective intensity. 

When the rhodium film had transmission factors 
exceeding 50 per cent the effect became so marked 
that the rhodiumized interface had reflexion 
factors markedly leas than the uncoated portions of 
the same surface. By exammmeg & contmuoualy 
graduated coating ıt was established that the 
reflexion intensity ia virtually zero when the trans- 
mission factor of the rhodram film is 70 cent, 
This applies to glass having & refractive index about 
1-52. ~ 

The refiected intensity was so low that microscopic 
examination of the surface by normal, briıght-field 
vertical hmmination resulted in a very striking dark- 
field imagb, dielectric particles and chemical film 
patches deposited on the surface appearing brightly 
Ulumimated agamst a black background. The chemical 
film patches and crystals produced interference 
colours markedly resembimg those seen when. viewing 
birefringent orystals in transmitted light between 
crossed nicols. 

Although the transmitted light absorption and the 
uni-ditectional condition both mmpose severe limita- 
tions, the method may prove useful where all that is 
required is to prevent internal reflexions. It may be 
possible to improve the transmitted light intenmty 
by using metals other than rhodium, though the 
latter seems the obvious choice for the mucroscope 


arrangement described above. 
F. H. Starrs, 


C. Baker of Holborn, Ltd., 
- Motron Worka, 
Purley Way, Croydon. 
May 29. 
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Effect of Anomalous Attenuation in a 
Linear Accelerator 


In a recent communiceation!, the performance of 
a trav -wave linear accelerator has been given. 
It was shown that, due to the importance of higher 
terms in the expansion representing the power flow 
in the accelerator guide, the series mapedance is lower 
than had been previously assumed. ‘This, of course, 
leads to a reduction in the energy of the accelerator. 
The series im ce for the guide in qyestion 
(2 om. pitch, a/A = 0-168 and phase velocity approx- 
imately equal to lght velocity) has been determined 
both theoretically and experimentally, and a value 
of 3-5 megohms/cm.* obtained. From this value and 
expermmentally determined data on the position of 
electron bunching, the energy from the 
accelerator may be calculated for various loading 
conditions. Such values are shown compared with 
the measured performance of the accelerator in 
Fig. 1, and it will be noted that, although agreement 
at light loading is good, serious discrepancy oocurs 
at higher loading. The discrepancy is attributed to 
an anomalous attenuation which has been found to 
occur in the accelerator over & certain range of power 
flux. 

Although measurementa of attenuation of the 
three-metre length of guide and associated compo- 
nents indicate a valus of 2-5 db. for all power-levels 
in the absence of magnetac focusing field, the applica- 
tion of such fields is found to have a consi le 
effect. In the ce of focusing fields the attenua- 
tion, although still of the order of 2:5 db. for power 
fluxes of a few millrwatta and several megawatts, 
exhibrta a variation with power ın an intermediate 
range. In this particular cage, an attenuation greater 
than 12 db. haa been noted for an input power of 
250 kW., and as power is increased attenuation falls, 
approaching 2-5 db. for an input of 3MW. The effect 
is apparently not dependent on the gas preasure in 
the guide, provided that this is reasonably low. It 
would therefore appear to be additional to the radio- 
frequency absorption by gas noted by Harvie and 
Mullett? and which has also been observed in the 
present equipment. 

At light loading the power-level in the guide is 
such that anomalous attenuation may be 
to have little effect. When, however, the loading is 
increased, the power flux ia considerably reduced and 
anomalous attenuation may be expected to affect 
performance. The mechanism causing the increase 
in attenuation is not fully understood, and ıt is there- 
fore impoaaible to make an sccurate allowance for 
the effect. If, however, it is assumed that the criterion 
which determines the value of the anomalous attenus- 
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tion ig the mean of the input and output power 
fluxes, the calculated perfoimance figures may then 
be modified. Such modified results are shown in the 
graph and, clearly, improvement in agreement with 
the measured performance is obtained at the higher 
loadings. 

A amlar increase of attenuation has been noted** 
in & dielectric-loaded guide by the Linear Accelerator 
Group at Malvern of the Atomic Energy Research 
Establishment, and a qualitative explanation of the 
effect has been suggested m terms of secondary 
emission and multi-pactor effect made the ocorruga- 
tions of the guide. 

C. W. MILLER 
l G. BaxXon 
Research Department, 
Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, Manchester 17. 
May 27. 
1 alle, O. W., Natwre, 171, 207 (1953) 
aay aE , and Mullett, L. B., Pros, Phys. Soc, B, 88, 270 


* Mullett, L. B., Olay, R. R., and Hadden, R. J. B, A.E R.B. Report, 
GIR, 1076" 


‘Hadden, R. J. B., ABLR.B. Report, CJR, 1161. 


Transverse Cracks in Glass Rod 


Ix the course of work on orack propagation in 
brittle fracture, we have been breaking glass rod in 
tension by the Bridgman! technique of applying 
radial fluid preasure. A few specimens, cut from one 
Q-mm. diameter ‘Hysi’ glass rod, contained after 
fracture transverse cracks which had not been prop- 
agated completely across the section, as shown in 
Fig. 1. The diameter and thickness of the large crack 
in this specimen can be estimated from the end view 
(Fig. 2); this was taken with meroury light, and 
since it shows four interference fringes the crack was 
about 10,000 A. thick in the centre. 


(1) 





1) Cracks In rod (x824), (2) end view of rod (x 
"i (3) fra Prete el Panay A oA i 
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mienaagn these cracks appear to be completely 
enclosed, most of them could be traced to the surface 
on one side. The cracks could be ted across 
the specimen’ by a shock load, and the resulting 
fracture. surface (Fig. 3) revealed the flat (white) 
specular region of the original crack extendmg on 
one side to the edge, surrounded by the cormplex 
array of steps and fissures of the subsequent fracture. 
At higher magnification, under the opaque stop 
microgcope*, it could be seen that the original 
started at the surface and spread progressively into 
the centre of the rod. 

The nature of these cracks suggests that the rod 
contained axial internal stresses which were tensile 


compressive 
strees system could well arise during cooling, and 
accounts for the existenos of completely internal 


. oracks and for the enclosed appearance of the re- 


qn t 
of them 


mainder when the load is removed. 
E. R. W. Jonas 
7 P. L. PRATT 
Atomio Energy Research Ratablichment, 
Harwell, ks. 


April 15. 


1 Bridgman, P. W., J. App. Phos. (Aug. 1038). 
* Lomer, W. W, and Pratt, P. L., J. Inat. Metals, %0, 409 (1061-52), 


Magnetic Study of Amethyst 
AMETHYST (a well-known variety of quartz) has a 
rich -violet colour, the origin of which has been dis- 
cussed by several workers. Tutton! states that the 
twinning of right-banded and left-handed quarts may 
aa the probable cause. Holden* has suggested that 
y like iron oxide imparts the colour. An 
IROJA , the physical state of aggregation of 
which changes on heating, has also been mentioned 
as another poesibility. It was felt that a magnetio 
of quartz and amethyst may throw some light 

problem. 

of amethyst were available. One 
a uniform violet colour. Coloured and 


colourleas crystals had on the same cluster, 


ee aa ravi und the the mean specific suscept- 


bilis of quarts wore 3 G68 and 0-10 renposterair 


(all susceptability values are given m 10° unit). 


For amethyst, these values were 2-656 and — 0-88. 
Crystals in the other group had three differant por- 
tions. Ofe was oolourless, another had a light 
uniform colour and the third was dark and not 
uniform. Samples from theae portions gave mean 
susceptibility — 0-88 for the first, — 0-112 for the 
second and values ranging from + 0:20 to + 0-58 


.for the third. There was no evidence of any free 


ferromagnetic impurity in any of the specimens. 
Amethyst loses its colour when it is heated to 
about 260° O. -A few carefully chosen crystals were 
baked at 480°C. for about two hours. On re- 
de i the lity, the diamagnetic value 
was always found to show a rise. The increased value 
waa, however, still far below the diamagnetic value 
for pure . In a representative case, the values 
before and after heating were — 0:209 and — 0-216 

ively. 

sae ala show that the tinctorial agent is 
Saranane ti: The of mangansse is ex- 
cluded, since crystals which not show any trace 
of manganese are known to be highly coloured’. 
The magnetic evidence the view that the 
colour is due to férric iron, existing as ferric hydroxide 
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or & mixture of ferric oxide and. ferric hydroxide. 
On heating the crystal, the stable ferrous oxide 
Tn a Ta The conversion of the ferric 
ion in errous ion is accompanied by a alight 
dimimution in the tic component. 

‘ Chemical tests showed that while moderately 
coloured crystals contained 0-21 per cent of ferric 
iron, strongly coloured specimens gave 0-31 par oent. 
These quantities are just of the right order of mag- 
nitude to account completely for the paramagnetiam 
of the* oorrespondmg parang fy crystals. 

The magnetic anisotro Py of quartz and amethyst 
were studied by Krishnan’s critical torsion method‘. 
For two specimens of quartz, x; — xp (the axis of 
reference being the rhombohedral ams) was found 
to bə- 0-118 Kad 0-130. The light-coloured crystals 
showed an anisotropy of 0-042, whereas for strongly 
ooloured specimens it was 0 O14, These results 
show that the anisotropy is reduced by the colouring 
matter, Xyp being more influenced than y4. 

Details of this work will be published elsewhere. 

M. Lema 


' Totton, ‘Crystallography and Practical Orystal Measurement”, 509 
* Holden, Asn. Min., 10, 203 (1025). 

§ danw, ““Treaties on Ohemisiry’’, 8, 138 (1925). 

‘Zrighnen and Banerjes, Phil. Trans. Roy. Sos., A, RIA, 267 (1035). 


New Erythrean Fishes from the 
Mediterranean Coast of Israel 


Sros the of the Suez Canal, Hrythrean 
fishea have penetrated to the region of the eastern - 
Mediterranean. This penetration is still taking place 
and the resulta can be seen in: (a) appearance of new 


ranean close Lo the Sues Canal, to new areas (a move- 
ment following the coast of Israel, Syria, Turkey and 
Rhodes) ; (o) the increased abungance of the invading 
Species in areas where they Were -formerly scarce. 
In order to follow all the phahges, it is necessary 
to carry out frequent faunistid’ observations in this 
part of the Mediterranean. Unfortunately, the eastern 
Mediterranean has been little investigated from an 
ichthyologioal point of view, and in many oases the 
ee ee 


between October 1051 and June 1982. The ocllection 
of the Sea Fisheries Research Btation, however, con- 


(see below) and’ Apogon duopa from the year 1947 ; 
pee a Haas and 


H. Bteinitz* reported Platycephalus 
Kosswig? gives an extensive on the infiltra- 
His 


paper contains & list of twenty-four species reported 
by different authors; but he pointed out that the 
resence of some species was not confirmed and the 
terminations of taxonomically more difficult genera 
(Caranz, Serranus) might be wrong. Henos he limited 
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listed ten Erythrean species from the Mediterranean 
coast of Palestine. Several of them are now very 
common: Mulloides aurifiamma ia caught by trawl 
in considerable quantities‘and is of commercial value ; 
Siganus rivulatus ‘and is Ochetious are 
among common fishes met with along the shores ; 
Hepsetia pinguis is the most abundant’ among 
Atherine fishes of this coast. 

To the list of Red Sea fishes already mentioned 
from the Mediterranean but not previously reported 
aici te Turse) dodet Mhod bondia: 
spadiceus (Rich.); (2) Upeneus sp. 

Besides these fishes, eight Indo-Pasific species were 
elso determined, which so far as it is known have 
mot yet been from the Mediterranean. Part 
of them, however (the first four in the list below), 
Ihave been observed in the Suez Canal+". These fish, 
Mound along the Israel coast-line, have been identifled 
vas follows: (1) Dwuasurerta Chab., 


prouckssima 
common along the shores and often caught by trawi. 


and purse seine; (2) Sphyraena obtusata O.V., caught 
wn considerable quantities by trawl and ring net; 
‘8) Carama djeddaba (Forsk), kindly determined by 
J. T. Nichols of the American Museum of Natural 
Mistory; (4) Apogon thuratom Day, appears often 
=n Haifa Bay; (5) Istiophorus gladius (Brouss.), & 

young specimen 356 mm. in total length ; (6) Calltony- 
mus of. brunmews Fowler, common bottom-fish along 
adhe shores. The addition of ‘cf.’ indicates some 
rystematical deviation from Fowler’s description ; 
(7) Saurida grandisquamis Gthr., caught occasionally 


ua Haifa Bay during winter months; (8) Platy- 
phalus indicus (L.), rare \ 
A. Ban-Tovia 
3ea Fisheries Research Station, 
- Caesarea 


Aug. 7 (1952). 


Liner, H., Sea Wish. Res. St., Bel. Tech. Rep. Wo. 2 (Israel, 1019). 
Haas, G., aud Béainits. H., Nature, 160, 28 (1947). 
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Norman, J. B., Trens. Jeol. Soo., S2, 375 (1028). 

Chabanaud, P., Insi. Ooean Monaco, 687 (19328).` 
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Measurement of Colonization and Surviva- 
of Soil Fusaria In Detached Plant Tissue 


Tan colonization in soil of detached host tissue 
sy soil-mhabiting parasitic fungi was demonstrated 
y Sadasivan’ with Fusarium culmorum. Recently, 
his technique has been utilized by several University 
Í Madras research workers in studies to determine 
he effect of micro~elements on the colonization and 
survival of Puseria in cotton and gram (Cajanus 
ajan) roote*“, Generally, they found that zinc, 
dumimium, boron, lithium, manganese and cobalt 
mt soil concentrations from 100 to 400 p.p.m. retarded 
fusarvum colonization and survival. 

Investigations on flood-falowing for the eradication 
f F. oxysporum f. cubense are seeking to determine 
‘ome of the factors involved in the survival or non- 
survival of this fungua m both submerged and 

on-submerged soils*#. The root-colonization tech- 
«ique is & valuable tool m these studies although 
titatrvely this method is not sufficiently accurate. 
viously,.quantitative data have been obtained by 
culturing on agar. approximately 25 root pieces per 
reatment to determine percentage colonized, that is, 
—ielding Fusarisem colonies, or mmilarly, percentage 


on 
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fungus survival in previously colonized roota sub- 


jected to’ treatment’. 
In the case of fleshy roota, such as bananas, decay 
is rapid and in a period of 2-3 months only the tubular 
t-like periderm and woody stele remain. 
turing of these decayed root pieces to determme 
percentage colonisation or survival gives erratic 
resulta even when large numbers are used. This lack 
of consistency is attributed in part to the rapid 
development of bacteria and saprophytic fungi ón 
the agar plates. Some of the fungi, which are rapidly 
growing spreaders, have been observed to inhibit or 
obscure developing Pusarwem colonies. Also, the 
extent of colonization cannot be accurately determ- 
ined unless numerous small pieces of the root are 
cultured separately. 

In studies on the effect of soil moisture on Fusarium 
gw vival in colonized banana roots, it was observed that 
this fungus developed rapidly and abundantly on agar 
plates after decayed colonized roots were finely cut 
in a Waring blendor and diluted with water: The 
Waring blendor—-dihition technique was developed 
further’ and recent unpublished data indioate it to 
be amenable to an ee pdt quantitative analysis 
of Fusarium growth and survival in colonized roots. 
Fragmentation of mycelium using this techni 
results in a much higher colony count than would a 
obtained by other methods. Thus, this method is 
particularly valuable in determining minute areas of 
survival that are rapidly overgrown and jnhibited 
from development on culture media by soil sapro- 
phytes inclnding other Fusarium 
mycelial fragmentation tends to dicate a higher 
level of survival than may actually exist. Never- 
theleas, in diseases such as the Fusarium wilte, any 
level of fungus survival indicated is of value in pre- 
dicting the subsequent behaviour of susceptible or 

resistant varieties. 

The Waring blendor-dilntion technique is being 
used in studies to determine the effect of various 
compounds on colonization and survival of goil 
Fuscria in detached plant tissue. Using this method 
of measuring colonization and survival of F. oxysporum 
f. cubehse in banana roots, the micro-elements sino, 
boron and manganese at concentrations of 100 and 


` 200 p.p.m. have exerted no significant effect. Survival 
~ in colonized roots has occurred even under treatments 
that eradicated the fungus from the surrounding soil. 
These treatments included submerging the soil and 


roota for three months under two noches. of water 
with and without sodium nitrate, and saturating the 
soil with aqueous solutions containing 400 p.p.m. of 
various fungicides. Thus far, cyanamid at 2,500 Ib. 
per acre and l per cent formaldehyde drench have 
been effective in drastically reducing Fusarium 
survival in colonized roots in the laboratory. 

A detailed report of these studies will be made 


elsewhere. 
R. H. STOVER 
Tropical Research Depariment, 
United Fruit Company, 
La Lima, Honduras, O.A. 
May 30. 
B., Ann. App. Iha., DA, 407 (1939). 
J. Madras Umie., 19, 1 (1980). 
Pros. Ind. doad. Ser., e 
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THE EDUCATION SYSTEM IN 
GREAT BRITAIN - 


N impartial observer is unlikely to claim that 
the Government has as yet distinguished iteelf 
in the fleld of education, though perhaps the recent 
introduction of the Minister of Education into the 
Oabinet heralds a change. For the past, hopes enter- 
tained in the fleld of higher technological education 
have not materialized, though both major political 
parties are committed to the establishment of, at any 
rate, one major technological institution of university 
rank. Of a policy for technical education there bas 
been no sign, and a speech of the Prime Minister’s, 
if nét his personal intervention, redeemed a situa- 
tion in which alarm over the future of adult 
education had been caused. A recent report on 
the schools by the Select Committee on Estim- 
ates has been used for attacking the Government ; 
but the shortcomings revealed by that report are 
the responsibility of successive governments and 
must be shared equally by both parties. The real 
burden of that report is one equally implied by the 
report of the University Grante Com- 
mittee, and is a challenge to realistic thinking which 
both political parties must heed. 

The report in question, the eighth from’the Select 
Committee on Estimates for the Session 1952—53*, is 
based. on the Committee’s examination of the expendi- 
ture on schools proposed in the estimates for public 
education in England, Wales and Sootland for 1953- 
54 in the light of the intention of the Education Acts 
of 1944 and 1846. At every point the Committee was 
confronted with overcrowding, lack of schools, heavy 


‘transport oosta, a shortage of teachers and often 


rapidly deterioratmg and even dangerous school 
buudings. It points out that the high birth-rate 


. between 1944 and 1948 has swollen the population in 
` primary schools beyond what may be regarded as an 

average annual expectation. This increased number 
_ of scholars will soon be entering secondary schools 
_ which, with their requirement for smaller classes, will 
` experience even greater difficulties than the pmmary 


schools have done. It is unlikely to affect university 
entry until about 1960. Besides this, the general 
shortage of materials and labour has proved far worse 
over a longer period than was foreseen in 1945, and 
the impact of the defence programme has been 
another adverse factor. 

In a reply to the Committee's criticisms, published 
on July 17, the Ministry of Education does not agree 
that competing demands upon materials and labour 
made by the housing programme are a main cause of 
any diffoulty in the school building programme 
keeping pace with the housing programme, or even 
that the couta in capital expenditure made in 1951 
and the subsequent three months moratorium had an 
adverse effect on the school building programme. 
The Ministry also refuses to accept the Select Com- 
mittee’s conclusion that insufficient care was taken 
in estimating the number of school places which must 
wi ees 2B et ged from the Select Committee on Ratimates, 2 


Ap loos, Semslon 1052-1063. Sahools. ” wxil4+2338. (London : 
HE. Stationery Offoe, 1002) Os. net, Pp. i 
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be provided, and affirms that it ıs the Ministry’s 
policy to build new schools to reduce the size of 
classes, or to eliminate the need for makeshift accom- 
modation. The policy of the present Ministry, and 
of ita Labour predecessor, ib is stated, has been based 
on the fact that building resources were not adequate 
both to meet these needs and +o provide school places 
for the growing number of children and for the 
children moving to new areas. 

The reply does not deny that the condition into 
which many of the older schools in Great Britain have 
fallen is the worst feature of all educational buildmgs, 
or that the Ministry has assumed that the buildings 
available at the end of the War must be deemed to 
be acceptable for the next decade or more. The 
Ministry’s reply to the oriticiams of the Select Com- 
mittee is clever rather than convincing. It is oon- 
carned rather to defend and to save the face of the 
Ministry and in doing so, quite independently and 
irrespective of the political nature of successive 
. Governments responsible for the same policy, only 
emphasizes the gravamen of the main charge of the 
Select Committee and which it studiously avoids. 

That charge, not indeed explicitly formulated, is that 
in, of the educational programme to which both 
Piti ical parties have committed themselves undar 
the Acts of 1944 and 1946, the resources allotted to 
education have been quite inadequate. The Ministry 
of Education has been attempting to carry oub an 
impossible task. Hither it must be given the resources 
that it requires for the teak or the educational aims 
and programme should be adjusted in accordance 
with whatever allocation of resources can be made 
in consideration of other national needs. 

If the facte disclosed by the Select Committee’s 
report make nonsense of the Ministry of Education's 
disclaimer for estimating requirements and rebuke 
both Governments alike responsible for educational 
policy since the War for lack of realiam, they no less 
make nonsense of the large proposals for the reform 


of secondary education advanced in the Labour.- 


Party's statement, “Challenge to Britam”. What- 
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out of £2,011 millions. As a percentage of the 
national income rt had only inoreased’from 2-0 to 
22 and now stood fourth to the social security 
services (including social insurance, assistance, war 
pensions, family allowances and poor relief), the 
second place (8-3 per cent compared with 1:8 per 
cont in 1938-89) having been taken by health, 
hospitel and domiciliary services, while food sub- 
sidies accounted for 2:3 per cent. Expenditure on 
education per child under fifteen had risen from 
£10 178. to £28 13s., while between 1938 and 1951 the 
number of children in the 5-14 age-groups attending 
grant-aided schools rose by about 10 per cent. 

That is, of course, not to deny the practicability 
or indeed the desirability of limited and careful 
experiment in this direction, so that when it is possible 
to allocate increased and adequate resources to the 
school building programme there may be available 
some practical evidence of their value and potenti- 
alitieas as against the proved value of the grammar 
schools and the public school system. A decision 
might then be possible not on the grounds of political 
or social theory but on more substantial grounds: of 
educational experience. New needs, as Rashdall 
reminded us in his great work on the universities, 
must be met by new machinery, and universities are 
not the only educational institutions which must 
undergo perpetual modification in the future as they 
have undergone it m the past. Here also it is wise, 
as in wider flelds of social, political and religious 
organization, g0 far as possible to preserve historical 
continuity, and to remember Zimeser’s affirmation 
that no democracy can maintain iteelf for any length 
of time without building up an aristocracy of ability 
and talent to protect it from deterioration and 
eventual chaos. 

It would be unfortunate, indeed, if the Ministry of 
Education's concern to save its own face led fb to 


-neglect to implement the several very sensible recam- 


mendations of the Select Committee for improvmg 
mental, though they should encourage a more realistic 


ever the merits of the abolition of ‘the eleven-plua’ ~attitude and some attempt to brmg educational aims 


examination, the proposal to replace existing grammar 
schools end public schools by a system of new com- 
prehensive secondary schools involves an even larger 
building programme at a time when the increase in 
the school population is likely to make ib even more 
difficult to secure the smaller classes, if not the 
larger number of teachers, upon which success will 
largely depend. There may well be much to be gaid 
for the proposals for comprehensive secondary 
schools, but their merits are as yet unproved. The 
Estimates Committee’s report shows clearly that the 
prospect of achieving the conditions essential for the 
success of any such drastic change are for the present 
remote on purely practical grounds. 

‘This argument is supported by an analysis of the cost 
of social services during 1938-52 made by Political and 
Economic Plahning in a recent broadsheet (No. 354, 
June 15, 1958). Whereas in 1938-389 expenditure on 
education amounted to £111-8 millions out of a total 

diture on social serviocs of the United Kingdom 
of £527-4 millions, in 1951-52 it was £328-2 millions 


and policy more into lme with the resources which 
the Government is prepared to allocate. More 
fondamental and critical thought, however, is 
demanded as well as more sincerity, and it is as a 
contribution to such thought that a further book on 
education by Dr. J. B. Conant w to be welcomed*. 

Dr. Conant believes with Mill that the worth of a 
State, in the long rym, is the worth of the individuals 
composing it and that a State which dwarfs its men, 
in order that they may be more docile instruments 
in its hands even for beneficial purposes, will find 
that wrth small men no really great thing can be 
a j For him the issue between liberty and 
totalitarianism depends on whether democracy, as 
the term is commonly understood in the Western 
world, can throw up not merely an éte but ordinary 
citizens capable of meeting the Intellectual and moral 
demands which the functionmg of a democratic 
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system makes. The answer to this in turn depends 
largely on the nature of the educational system. Dr. 
Conant'’s book is essentially a tract for the times in 
which the axiom that “liberty can never be safe but 
in the hands of the people themselves, and that, too, 
of the people with a certain degree of instruction” is 
examined in the context of what degree of instruction 
it implies should be provided in the context of to-day. 

But Dr. Conant’s examimation is more limited than 
his title or sub-title implies. The Jeffersonian axiom 
just quoted is taken as text for three lectures given 
at the University of Virgmia which were not merely 
addressed to an American audience but were com- 
cerned. with the role of the schools in a particular 
democracy——the United States. In the first, under 
the title the Anglo-Saxon tradition, a comparison is 
given of the present status of secondary education 
in the United Kingdom, Australia, New Zealand and 
the United States. This is followed by an account of 
the American institution, the liberal arts college with 
its four-years course, and of its mfluence on secondary 
education in the United States. This includes some 
account for the American citizen of the British 
university system and its relation to the schoola, 
while the third lecture, or chapter, outlines the 
problemas in this field which immediately confront the 
United States, and details Dr. Oonant’s own proposals 
to meet a situation in which a fifty per cent morease 
m the number of adolescents is expected in 1960. 

Dr. Conant’s book is accordingly of leas general 
interest than might at first appear. Beoause he could 
assume on the part of his American audience or 
reader a knowledge of conditions in the United States 
which: will not normally be shared by a British 
reader, for the latter his exposition will not have 
quite the same sharpness of meaning as for an 
American reader. In this book he is likely to be more 
succeasful in explaining the British system and 
practice to an American reader than the United 
States system to a British reader. Moreover, Dr. 
Conant regards edupation as & social process, related 
in each 
social history and:‘hational ideals. The 
behaviour characteristic of a people is more significant 
in determining the nature of the schools than the 
acceptance of any particular philosophy of education. 
Nor does Dr. Conant believe that educational 
practices are an exportable commodity. 

Here can be seen the real value of Dr. Conant’s 
book for those outside the United States. Firmly 
rejecting the doctrmaire approach which has marred 
much current discussion, he imaists that if the 
educational experience in one country is to be any 
help to another, a determined effort must be made 
to think out the situation objectively and to take 
account of contrasting social outlook and experience 
before attempting to apply either system or practice. 
Tt is a challenge to thought which is the more topical 
and stimulating in view of the controversy over the 
comprehensive high school in Great Britain, and the 
proposals already mooted for jettisoning both the 
public school and the grammar school in favour of 
the unproved and still hypothetical advantage of the 
comprehensive school. - 


century to-the current political soene, to’ 
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Dr. Conant himself is a convinced believer in the 
comprehensive high school, for America, partly 
because he believes it favours social coherence and 
partly because he approves of vocational specializa- 
tion starting late. But he is concerned that such a 
system does accept lower standards for the sake of 
a more widely diffused education, and still more is 
he concerned at its failure to provide adequate 
opportunity for the gifted. He recognizes the need 
for more attention to this question of the aristocracy 
of talent and for assuring diversity m education, and 
his warning that educational practices are not export- 
able only emphasizes the value of the interchange of 
thought. 

Dr. Conant’s book is not profound; but although 
its straightforward account of different educational 
systems is clearer to an American than to an English 
reader, the latter will find the book both topical and 
suggestive. It gives clear warning of the dangers of 
& doctrinaire approach to educational problems and 
especially of allowing such an approach to determine 
practice without regard to the whole social and 
educational context. Dr. Conant, moreover, does not 
believe in abandoning or disturbing established 
educational systems exoept for very clearly demon- 
strated reasons. For all his advocacy of the American 
high school, he would be the first to warn us that 
before attempting to import such a system or practice, 
we should be quite clear first as to what freah con- 
tribution to education that system had made im the 
United States and what values it had brought to 
politicos, to culture, entertainment or social life that 
would justify abandonment of our own system. Even 
if such a change were justifled, Dr. Conant, who 
believes also in experiment and in change, would 
remind us that what Bacon wrote of Innovations was 
never more true than of mnovation in education: 
“It ware good, therefore, that men in their Innova- 
tions would follow the example of Tone itself, which 
indeed innovateth greatly, but quietly, and by 


1 degrees scarce to be perceived’’. 


THE WORKERS’ EDUCATIONAL 
i ASSOCIATION 


The Workers’ Educational Assoclation 
The First Fifty Years. By Mary Stocks. Pp. 157. 


(London: George Allen and Unwin, Ltd., 19658.) 
12s. 6d. net. $ 


Never were fears go groundless. Mrs. Stocks has 
written a remarkably moving story which is full of 
fascination. The history of the Workers’ Educational 
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Association is so skilfully woven with the social 
history of the past fifty years that it would have done 
no discredit to its publishers if the book had also 


been advertised as a history of the. working-class ° 


movement in the par half-century. 

The key to the book lies in the first chapter. ‘In 
1908 the Workers’ Educational Association was born ; 
otherwise the year had little to commend it. But 
Mary Stocks examines the stirrings and movements 
of the time and’ prepares the canvas on which she 
later paints her magnifloent it of the Workers’ 
Educational Association. In later chapters, her sense 
of history enables her to relate the growth of this 
unique adult education movement to the personal, 
social and economic forces which moulded it. This 
fine feel for the event of the moment is never better 
seen than in her account of Manabridge’s almost fatal 
illness or of the activities of the Workers’. Educational 
Association after the outbreak of the First World 
War. 

In her account of the development of the Workers’ 
Educational Association, one would scarcely expect 
the author to pay attention to the future growth of 
the movement. Yet that ia a question which perturbe 
many educationists, and, in last few pages, Mrs. 
Stocks examines the blemd- which confront the 
Association to-day. y educationists, she knows, 
believe that the Workers’ Edycational Association 
has. leted the taak for which it came into being 
§nd should voluntarily liquidate itself before it dies 
of ing decay ; there is a widely held belief 
that adult education can now be most faithfully 
perved by government, the universities and local 
education authorities. Other educationista believe 
that there is still much for the Workers’ Educational 
*Assotiation to do but that those in control of the 
inovament have lost the inspiration and spirit of 
service which created and nourished it in ites growing 
years; others believe that those in control are too 
full of tradition to adapt themselves to new ways 
demanded by new times. These are the kid of 
questions which Mrs. Stocks posés. The answers she 
leaves to others—and the future. Here one feels that 
Mrs. Stocks has been a little too peremptory with 
her readers, who would have welgomed her practical 
and precise advice on the future of the Workers’ 
Educational Association in the light of her researches 
into: its pest and’ her justifiable belief that 
the Workers” Educational Association will be «a 
powerful force in adult education for many years to 


come. 

If one lesan emerges from this book, it is that the 
Workers’ Educational Association has always been 
at its beat when it had a cause to serve outaide its 
own immediate adult education interests. Mrs. Stocks 
gives no clear guide as to which road the organiration 
should now follow. Are we to assume that there are 
no educational causes to serve to-day ? Or is it that 
educational reforms are easy to bring about during 
~ and after great wars and that there have been no 
major educational developments in Great Britain in 
times of peace? If the Workers’ Educational 
Association wante a-cause, why should it not lead the 
campaign to bring about the real establishment of 
county colleges which have been on the Statute Book 
in some form or other for more than thirty years? 
As Mrs. Stocks implies, such a cause would not lack 
a friend in the Chancellor of the cE ue 

And what of the Workers’ Educational iation 
iteelf ? Should it be content with Tawney’s advice 


that it must not be led into “providing education for | 
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those who can be most easily induced to undertake 
it” instead of “for those who need it most’’. There 
are many who believe that Tawney has failed to take 
account of the social movements.of the past fifty 
years and that his advice lacks a sense of realism in 
1953. Where are the great tutors of to-day? In 
màny cases devoting their time and energy to oom- 
mittees and voluntary organizations which older 
members of the Workers’ ional Association 
have themselves helped to bring mto being. Where 
are the intelligent young studentas of the working 
classes ? In most cases attending degree courses at 
universities which were thamselves created partly as 
a result of the efforts of older members of the 
Workers’ Educational Association. Had the working 
classes of the early part of the twentieth century the 
radio, television, cinemas and other forma of enter- 
tainment, would they have been so assiduous in their 
attendance at adult education classes? If the 
standard of living of the working classes in 1903 had 
been anything like that of 1953, would Tawney’s 
classes on economios have commanded the attention 
they did ? 

There are many who believe that fotioceable 
developments in adult education among working 
classes to-day will only came through an a 
which takes Into account the changed nature of the 
people and their changed needs since 1908. The 
i inative and courageous of the director 
of extra-mural studies at the University of Sheffield 
in -providing “day release classes’ for working miners 
at Chesterfield has much to commend it and offers a 
challange to the Workers’ Educational Association. 
The work being done by various trade unions in 
providing residential coursea for its members should 
also be of considerable significance to those in the 
Workers’ Educational Association movement. Fao- 
tory, commercial and agricultural workers are really 
concerned with the method of functioning of industry, 
commerce and agriculture and need enlightenment 
which might come from the Workers’ 
Educational Association. 

These are the kind of topics on which readers of 
Mrs. Stocks’s book would have welcomed her Views. 
In the meantime, they will be grateful for a mag- 
nificent history which does the éause of which she is 


80 rightfully proud no mean service. 


T. H. HAWKINS 
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FINANCE OF AMERICAN 
HIGHER EDUCATION 


Financing Higher Education.In the United States 
By John D. Millett. (The Staff Report of the Com- 
mission on Financing Higher Education.) Pp. xix- 
503. (New York: Columbia University Press; 
London: Oxford University Presa, 1952.) 32s. 6d. 
net. 


HIS substantial and important book brings to 

ah end a remarkable enterprise. For more than 
five years, two succesive commissions of dis- 
tinguished American academics have been engaged 
on an internal audit of higher education in the 
United States. They have been aided by some equally 
distinguished men of affairs, by the short-term services 
of special groupe charged to investigate particular 
issues and continuously by a powerful staff. The 
inquiry seeks primarily to elucidate the effect of 
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post-war conditions upon the economic position and 
prospects of the several categories of American higher 
educational institutions and to suggest the lines of 
financial policies which might properly be pursued. 
nh that inquiry calls for a oonsideration and 
reisal of the objectives and programmes of higher 
tae: and much of the best—and to British 
readers the moet instructive—of the commissian’s 
work has gone to that end. 

The main commission recently published its 
general findings in a quite short report of two hundred 
pages on the “Nature and Needs of High Education”’. 
But on the way to this definitrve document, the 
commission has issued three preliminary papers and 
nine volumes of preparatory studies—among them 
the now famous review of the ‘unexportable’ British 
practice in the provision of government assistance to 
the universities. The present book is the tenth and 
final volume of the preparatory work. It is the report 
presented by the staff, in the form given to it by 
Dr. J. D. Millett, professor of public administration 
in Columbia Univeraity, the whole-time executive 
director of the inquiry, who clearly has greatly 
influenced ita outcome. 

It follows fairly closely the structure of the com- 
mission's report. It begins by defining the main 
categories of higher educational services, and the 
distribution of these among the different types of 
institutions. Admittedly there is no quite consistent 
pattern in American higher education, whether 
general or profeasional, and few Americans demre 
that there should be. They lke and believe in 
variety. But there is much more of a pattern than 
can be discerned at first look: and it emerges here 
sufficiently sharply. The second stage is a study of 
the elements which enter into the present costs of 
existing institutions and of the expenditures, capital 
and recurrent, which, carefully calculated on various 
hypotheses, will be necessary if those institutions are 
to hold their position and to meet the demands 
likely to fall upon them. Thirdly, an account is 
given of the present sources of income of the different 
types of institutions, and a projection of this account 
into the foreseeable future. Finalhy, there 1s a dis- 
cussion of the policies to be pursued in securing 
economies and expanding income. At every stage, 
a mass of complex material 18 assembled and 


analysed with admirable fullness and clarity, and the’ 


argument enlivened with shrewd and trating 
cofnment. The British reader will find pl enty of 
issues on which American experience capes with 
his own. 

The finding is that, so long as general economic 
conditions remam broadly as at present, the pattern 
of income had better be left much as it is. State 
institutions, which have developed more rapidly than 
private institutions, and which now carry the greater 
part of the load, must look to imcreasing ort 
from private sources and from their State legislatures. 
Private institutions, both colleges and universities, 
must look and can look confidently to fees, to endow- 
ments and capital gifts from benefactors and from 
sponsoring Churches or communities, to Foundations 
large and small, and to alumni associations. The 
major universities of both types may expect, par- 
ticularly for their research programmes, important 
support from business corporations and from Founda- 
tions, and may expect also that the Federal Govern- 
ment will pey for services undertaken directly on its 
behalf. But experience suggests the need for care in 
settling the conditions under which grants or con- 
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tracta are accepted: for future embarrasements are 
easily possible. Jn any event, the conclusion is clear 
—the solution of immediate and impending diffi- 
culties is not to be ought in the increasing participation 
of the Federal Government in the finance of colleges 
and univeraities. That way lies Federal control: and 
in the end that would mean “uniformity, mediocrity 
and compliance’, 

It is not for a British writer to sr agreement 
or disagreement with the regults a study of a 
wholly American problem. But he may record his 
view that, in the preparation of this long seres of 
reports, the commussion, ita staff, and the enabling 
Foundations have done a notable service to ihe 
university systems of many countries as well as of 
their own. Heoror HETHERINGTON 


SOURCE-BOOK ON TELEVISION 


Television 

An Introduction to the Physical and Technical 
Principles of Television; with Comprehensive 
Descriptions of various Electrical Circuits. By F. 
Kerkhof and W. Werner. ‘Translated by tho late 
J. O’Connor Howe and G. Ducloux. (Philips Tech- 
nical Library.) Pp. xv +484-+ 38 plates. (Eindhoven: 
N.V. Philips Gloeilampenfabrieken; London: 

Cleaver-Hume Press, Ltd.; New York: tet 
Prees, Inc., 1962.) 80s. 


MONG the most rapid technical soe ai 
developments has been that of television broad- 
casting, cularly in Great Britain and in the 
United States, where public services have been 
established for several years. While in many cases 
these developments have been described in scientific 
and technical papera, there has been a dearth of 
text-books dealing with the basic principles of the 
subject of television, for the use of students and 
professional workers in thia field. This gap 
is now at least partly filled by the book under review, 
the authors of which are princi of the television 
development laboratory of Philips Industries in 
Eindhoven. The book is & translation—and & very 
good one—of one of the series in Philips Technical 
rary: Dutch and German editions have already 
appeared and a French edition is in the course of 
preparation. 

The subject-matter has been so that a 
reader familiar with the basic principles of radio 
communication can assimilate the differmg trends in 
the basic theory and technical practice of television. 
Much of the text is presented in a straightforward 
descriptive style, with good diagrammatic and 
photographic illustrations: more complete explana- 
tions ın mathematical form are included where it is 
advantageous to do a0. 

Although the general purpose of the book jis to 
explain the circuits employed in television receivers, 
it also comprises brief descriptions of the most 
important circuits used in studios and transmitting 
stations. The reader is led in a clear and straight- 
forward manner through chapters dealing with the 
phymeal principles of electron scanning and the 
various types of camera tubes to a discussion of the 
means of transmitting and separating the information 
carried by the video mgnals. It is here that one 
finda set out the characteristics of the four systems 
that have been defined by the International Radio 
Consultative Committee. These include the systems 
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at 405 and ,$25 lines, respectively, the 
‘European’ system with 625 lines, and the French 
ental project using 819 lines. 

oceeding ters deal m some detail with the 
application of tion oscillations to the pulse 
generators used for lme and picture synchronization, 
and to the power supplies required for these. The 
*-important subject of wide-band amplifiera correctly 
occupies about a quarter of the book; and the later 
_ Chapters deal firat with the optical problems of 
picture presentation, including both direct viewing 
and projection systems, and second, with a very 
brief and not. quite up-to-date survey of colour 
television. The book concludes with a chapter 
describing m dome detail, and with complete circuit 
diagrams and lista of componenta, two television 
receivers for positive and negative modulation, 
respectively, suitable for the British 405-line system 
and for the 625-line standard. Although there is a 
short chapter on aerials and some discussion on 
propagation problems in relation to television, it is 
clear that these subjecta cannot be dealt with in any 
detail without making the book larger than the 
authors may desire. It is to be hoped, however, that 
they may be en in a future edition to 
make use of the extensive publications which have 
appeared in the literature “on television since 


As the first full modern study of the basic aspects 
of the subject, this work can be recommended with 
confidence: both for general readmg and, with the 
aid of the excellent bibli provided, as 4 
constant source of reference fase FIetailed study. 

R. L. Surra-Rosn 


HIGH-ENERGY PHYSICS 


High-Energy Particles 

By Prof. Bruno Rosi. (Prentice-Hall Physics Series.) 
Pp. xiii+560. (New York: Prentice-Hall, Inc. ; 
London: Constable and Oo., Ltd., 1952.) 65s. ‘net. 


will generally be agreed that the central problem 
of physics during the past twenty-five years has 
lain in the identification of a set of elementary 
particles and the establishment of their properties im 
interaction. In this book Prof. Bruno Rossi seta out 
to survey the information gathered about these 
particles from high-energy experiments. His interest 
is not with complete atoms or nuclei, but essentially 
in the interactions of individual patticles—photons, 
‘electrons, nucleons and the variety of mesons—fram 
a study of which one hopes to discover the laws 
governing the ultimate structure of things. 

The plan of the book is that the first six 
chapters, apart from some descfiption of the 
properties of the elementary particles, are devoted 
to electromagnetic interactions. The two 
chapters (amounting to nearly two hundred pages) 
are devoted to the interactions .of nucleons and 
mesons. There is a difference of treatment in the 
two sections, in that, whereas an effort is made to 
present as full a theoretical account of the electro- 
magnetio as can be given without the use 
ae DNES ee fleld theory, no attempt is 

any theory of nuclei or mesons. 
ae famniliar with the state of meson 


theory must sympathize with this policy. However, 
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there are various general considerations of meson 

theory which are hkely to remain valid, and the 

character of tht book would have 

been improved if some account of them had been 

included. As it is, the later chapters of the book 

rk pata a 
earlier ones 


After a short introductory account of the known 
elementary particles, and of the general character of 
the cosmic radiation, Ohapter 2 is devoted to the 
theory of electromagnetio.interactions. Here we are 
on well-established ground; the difficulties are those 
of exposition. Any theoretical physicist who has 
undertaken to expound, for example, the theory of 
Compton scattering to his j tal colleagues 
is aware how real these are. The claasical Thomson 
cross-section oan be derived, but a quantum 
theoretical derivation of the Klein—Nishina formula 
is accepted as being beyond the tolerable require- 
ments of an ge Se are The tendensy ia just 
to quote the formula and, in words or graphs, 
describe ita co ces. This path is in many cases 
followed by Prof. Rossi, and he is. very successful in 
the olarity of his exposition (though I must disagree 
with his statement on p. 18 that no classical analogue 
exists to the Compton scattering). In other cases, as 
in the treatanent of the ionization produced by the 
passage through matter of fast charged particles, or 
of the production of bremastrablung, where there are 
semi-classical descriptions available for the phen- 
omena, these are well presented. Incidentally, the 
euthor’s interest in statistical fluctuation problems 
is shown by a good account of what ia sometimes 
called the ‘Landau effect’—the fluctuations in energy 
loss by oollision. 

There follows a brief description of the mode of 

tion of most of the detectors used in nuclear 
physics, sufficient to provide a background against 
which the experimental material can be aaseased. 
Chapter 4 contains a review of some of the basic 
properties, including the decays, of the various 

elementary particles. In part this account is historical : 
thus the cosmic ray experiments leading to the dis- 
covery of mesons and their decay are described as 
well as the later experiments with artificially produced 
mesons which have enabled the properties to be more 
Precisely established. This chapter also contains 4 
short account of heavy mesons, now rather out of 
date, which serves to illustrate the difficulties of 
ee ee ee oe of a fast- 

orre subject 

The next two chapters are devoted, respectively, 

to cascade shower theory and to 4 rather musocel- 
laneous collection of ts on high-energy 
electromagnetic interactions. The book ends with 
the two chapters on nuclear interactions—the first’ 
dealing with artificial sources and the second with 
coamic radiation. An mteresting feature of this last 
chapter is an admirable set of thirty-two photographs 
of high-energy nuclear events. The information from 
artificial sources is complete up to early 1951. It is 
perhaps in this chapter on artificial sources that the 
need for some theoretical interpretation of the meson 

phenomena is most strongly felt. 

In conclusion, Prof. Rossi is to be congratulated 
on providing such a full survey of a large subject 
within a single-volume. As a le account of 
certain of the more complete œ in high-energy 
physics, and a reference wor ibing the more 
recent 


experiments ‘up to 1951, this book can be 
warmly recommended. J. 0. GUNN 


vo. asva. September 12, 1953 


A Source Book in Chemistry, 1400-1900 
Edited by Henry M. Leicester and Herbert 8. Klick- 


stein. (Source Books in the History of the Sciences.) 
Pp. xvit+554. (London: MoGraw-Hill Publishing 
Co., Ltd., 1952.) 64s. 


R this contribution to the series “‘Souroe Books 
in the History of the Sciences’, an international 
group of scholars acted as advisers. The selection 
ernployed, restricted “to material which illustrates 
the development of ahemioal theory only”, pays 
frequent tribute to the acumen of ‘The Alembio Shab 
; mtas” and Ostwald’s “Klassiker’’. Some one 
hundred and forty excerpta are provided, with brief 
notes on the eighty authorities who are cited in the 
list of contents. 

Even so prosaic an anthology will arouse oon- 
tention. Some will look for Lomonosov, Higgins, 
Stas or Newlands; others will note the omission of 
original papers on kinetic theory; and many will 
‘argue that the discovery of the inert gases has 
influenced “the development of chemical theory” 
much more than Agricola’s recipe for mineral acid. 
It would be interesting to know on what system 
Dulong is so distmgui to the disadvantage of 
Petit, why “Wöhler and Liebig’ on the benzoyl 


radical @ under Wohler, and why Dalton is 
in part by a extract fram Thomas 
Thomson. Richter is illustrated by a ‘Table of 


Richter’s equivalents”? which is in fact a table 
calculated and composed by E. G. Fischer. There is 
& degree of confusion on the origin of footnotes 
(author, translator, editor) and a few ill-advised 
intrusions in the text, as, for example, an unidentifled 
one ““(i.e. carbon monoxide)” in & paper by Cavendish 
(p. 148). There are s useful author dex, and a biblio- 
graphy of biographies. There is no subject index. 
translations specially made are in general 
business-like and clear. The contemporary trans 
lations of older works are charming and well chosen. 
There are notably few misprints. ‘There is great 
advantage in this collection of an English varsion of 
60 many pregnant essays between one pair of covers, 


and the volume is a proper candidate for the staff’ 


bookshelf in every place where chemistry is seriously 
taught. ANDREW KENT 


The Phase Rule and Its Applications 

By Alexander Findlay. Ninth edition, by Prof. 
A. N. Campbell and Prof. N. O. Smith. Pp. xii+ 494. 
(New York: Dover Publications, Inc., 1951.) Paper, 
1.90 dollars; cloth, 5 dollars. 


Cee by some as a classic and by y many 
as the standard work, Findlay’s ‘Phas Rule”, 
when first published in 1904, had 318 pages ; in the 
eighth edition of 1988 there were 327 pages. Owing 
to unceasing research and the shift of emphasis, the 
eighth edition no longer reflecta a 
view of the subject. Accordingly, the authors—they 
are more than revisers-—have rebuilt the book from 
& new selection of available knowledge. Their own 
contributions to the literature and their awareness of 
the needs of students make them well fitted for the 
task. They have eliminated matter of diummished 
importance, greatly increased the numbar of refer- 
ences and illustrations and much extended the range 
of topics discussed. 

‘Thus the authors give entirely new treatment both 


of ternary liquid- vapour equilibria and of solid 
solutions in Included also are: 


tarnary systems. 
phase changes in the cooling of ternary melta, 
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quinary systems of salts and water, critical phenomen& 
in binary systema, salting out, soap systems, fuming 
liquids, the free-energy basis of ternary and condensed 
systems, and the experimental determination of 


freezing-point ‘diagrams. 

The clear style of writing, the explanatory notes, 
the graphical thermodynamic deductions of some 
familiar equilhbrium di , and the b use 
of solid models should afford valuable help to 
studenta. The extended scope and extensive changes 
make this in all but narhe a new book and it should 
rank as the standard work in English on this rg a 


Statistical Year-Book of the World Power Con- 
ference 

Annual Statistics for 1948-1950, with some Sup- 
plementary and Revised Statistics for Earlier 
Years and Available Statistica for 1951; some 
Additional and Revised Data on Resources. Edited, 
with Introductory and Explanatory Texte, by 
Frederick Brown. Pp. 168. (London: World Power 
Conferenoe, 1952.) 35s. net. 


a es third post-war issue of the ‘Statistical Year- 
Book of the World Power Conference”, which 
has now become a biennial publication, gives statistics 
for 1948-50 with additional and revised information 
for earlier years and the available statistics for 1951. 
There are also some additional and revised data‘on 
resources. Like its , the present issue oon- 
tains statistics of the roductiona, stocks, importa, ex~ 
ports, consumption of power and sources of power in all 
the countries of the world from which it was poesible to 
obtain information. Data on resources are included 
only where important additional information has 
become available. The power sources are coal, lignite, 
peat, coke, manufactured fuel, wood, gas, water- 
power and electricity. Most of the- statistics were 
supplied by the national committees of the World 
Power Conference; but, to a substantially greater 
extent than m previous issues, statistics have been 
reproduced from publications of the United Nations 
and from government sources. Preliminary tables 
give the area and population of all countries; the 
population figures are estimated for each year during 
1948-51 and also for the last census. All measure- 
ments are on the metric system. 


The Ant World 
By Derek W Morley. (Pelican Books.) 
191 +8 plates. on: Penguin Books, 1958.) 2s 


HE publishers of Pelican books have again per- 

formed a useful service to natural history by the 
publication of this book on ants. Wragge Morley 
began to study ants when be was fourteen, read his 
fitet research paper two years later, and has been an 
‘ant man’ ever mince. Now, at thirty-three, he bri 
his long experience together in a form which is bo 
in and scholarly to describe a group of 
insecta which, although little known, comprises Bome 
fifteen thousand species—a number which is con- 
stantly being enlarged by the discovery of new ones. 
Harvesting anta, soldier anta, mushroom- growing 
ants, spinning anta, ante which live in small 
large communities, anta a millimetre long and ante 
8} in. long, are all described from the points of view 
of history, behaviour, ecology ast physiol 
Morley also pays attention to the consid le 
economic importance of anta to man. The book is 
admirably wlustrated with line-drawings and photo- 
graphs. T 
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STONEHENGE IN THE LIGHT OF RECENT RESEARCH 


By R. J. C. ATKINSON 


Department of Prehistoric Archsology, University of Edinburgh 


URING June and July of this year, excavations 
were undertaken at Stonehenge by Prof. Stuart 
Piggott, Dr. J. F. 8. Stone and myself as part of 
research planned with the view of the eventual pub- 
lication by the Society of Antiquaries of a definitive 
report on the monument and its associated structures. 
The season's work had three objectives: first, to 
examine in detail the course of the Stonehenge 
Avenue, and m particular to confirm or disprove the 
existance of the branch alleged by Stukeley in 1740 
to run towards the Cursus, which has not since been 
reliably observed ; second, to seek evidence for the 
date and purpose of the two rings of prte, known as 
the Z and Y Holes, which encircle the stones; and 
lastly, to examine the relationship of the Heel Stone 
to the Avenue within which it stands, and to estab- 
lish more firmly the position of both in the sequénce 
of construction. 

At the first eastward bend in the Avenue, some 
1,700 ft. north-east of Stonehenge, careful observation 
of the surface, aided by probing and by electrical 
resistivity surveys, revealed no trace of the supposed 
branch. ‘Two ditches were found, however, and 
proved by excavation, which’ oo closely 
with the position recorded by Stukeley for his branch. 
Neither was connected with the Avenue nor 
with the other; but it is clear that, with the help 
of-a little imagmation, they could, and almost cer- 
tainly did, mislead Stukeley into asserting that they 
formed a branch of the Avenue leading in the 
direction of the Cursus. Their date is unknown; the 
weetarn ditch is of 500 ft. m length, and 
may be a boundary ditch of the first millennium 
B.0.; the eastern ditch, only some 100 ft. long, is 
clearly of more recent date and was shown to have 
been dug after the ditches of the Avenue were 
campletely silted up. 

The Z and Y Holes chosen for examination (Z 16 
and Y 16) lie south-west of the stones, immediately 
-weet of the axis. -They proved to be oval pita, 5—6 ft. 
long and 4 ft. wide, with sides sloping steeply to a 
flat bottom, sub-rectangular in plan. The chalk sides 
themselves were almost unweathered, and were 
covered by a few inches of much-weathered chalk 
rubble, the primary mlting formed by the initial 
disintegration of the sides during the first few years 
of exposure. The remainder of each pit contained 
secondary earthy silting, extending almost to the 
bottom, with a number of flint nodules in the lower 
levels. Finds fram the primary silting comprised a 
single sherd of pottery, dating from the second 
millennium 8.0., and a few very amall chips of blue- 
stone, but no sarsen ta or pottery of later 
date. The secondary silt yielded numerous chips of 
both sarsen and bluestone, and pottery of the first 
few centuries 5.0. and A.D. 

The contenta of the holes showed conclusively 
that, once dug, they were left open, and that the 
becondary silt accumulated. very slowly over a period 
of-many centuries. In view of the known ability of 


earthworms to small objecta, the presence in 
this secondary silt of Iron Age pottery, even at low 
levels, oan therefore no longer justify the tion 
of the Z and Y Holes to that period. That the holes 
were dug after'the erection of the sarsen stones was 
already known from the excavations of ‘19190-26 ;- 
the new excavation that they were dug 

before the erection of the bluestones m their present 

setting. For, had the dreasmg of the bluestones taken 

place before the excavation of the holes, the quantity 

and size of the bluestone fragmenta in the early 

siltmg would almost certainly have been greater; the 

scarcity and small size of the chips actually found 

may be ascribed more convincingly to abrasion 

between bluestone monoliths which were being man- 

handled on the site but- had not yet been dreased to 

shape or erected. : 

The purpose of these holes is stil unknown. It is 
noticeable, however, that they are of a suitable size 
and depth +o serve as emplacements for the existing 
bluestones ; and ıt can scarcely be a mere coincidences 
that their number, fifty-nine (one hole, Z 8, is missing, 
ee ae ee wee 
had apperently fallen before the holes were dug), is 
identical with the best estimate of the original number 
of bluestones in their t setting (forty in the 
circle, nineteen in the horseshoe). It may thus be 
suggested, as more than a pure speculation, that the Z 
and Y Holes were dug, some time in the latter half 
of the second millennnmm B.O., as sockets for the 
bluestone monoliths; that this paro was aban- 
doned, for reasons unknown, before their erection ; 
and that the holes were left open, while the bluestones 
were afterwards dreased and erected m their present 
positions. 

At the Heel Stone, work was confined to a single 
trench running from ite south-east side acroas the 
diteh which encircles it and through the adjacent 
eastern bank and ditch of the Avenue. It was found 
that the stone had been erected from the west, and 
that, as at Avebury and elsewhere at Stonehenge 
itaelf, the opposatte side of the hole had been furnished 
with a row of upright anti-friction stakes, designed 
to prevent the toe of the stone from digging into the 
side of its socket when it was being hauled upright. 
Decayed remains of these stakes were found tn sièu 

i the south-east face of the stone at ite base, 
above, where soil had gradually filtered in to 
replace the rotted wood, several fragments of Beaker 
pottery were discovered.- At the same level were 
numerous fragments of aarsen and bluestone, but 
none occurred lower down. The pottery can be 
dated 1700-1600 B.0.; and when allowance is made 
for the decay-period of the stakes, it may be 
concluded that the stone was erected, at latest, 
around 1700 B.0., and very possibly earlier. It is 
therefore probably contemporary with the earliest 
constructions on the aite, the ditch, bank and 
Aubrey Holes. A carbon-14 test of charcoal 
samples excavated fram Aubrey Hole 32 m 1950 
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gave the date of this earliest phase as 1848 B.o. +. 


275 years. ` 

The narrow, steep-sided ditch surrounding the 
Heel Stone appears to have been filled up deliberately 
shortly after it was dug. In this fillmg was a aingle 
chip of unweathered bluestone (rhyolite). As the 
ditch was presumably dug immediately after the 
erection of the stone, and as the latter appears to 
belong to the earliest monument, it follows that at 
least one foreign stone is hkely to have formed part 
of this monument. There is evidence, however, that 
at this time the majority of the bluestones stood as 
& separate monument some twelve hundred yards 
north-west of Stonehenge and were not moved to 
their present site until after the erection of the 
garsen stones. - 

The surface of the deliberate fillmg of the Heel 
Stone ditch was oovered by the tail of the Avenue 
bank, which shows that the latter, and its ditch, 
must be later than the stone. The absence of frag- 
ments of sarsen and bluestone from the bank material 
and from the primary silting of the ditch strengthens 
the hypothesis that the Avenue antedates the erection 
of the stones of Stonehenge. 

The date of the erection of the sarsen stones, 
hitherto uncertain because based on circumstantial 
evidence only, can now be placed with some con- 
fidence around 1500 s.o. This has been made le 
by the chanoe discovery of representations of Bronze 
Age weapons on two of the stones. These comprise 
a hilted dagger and four axe-heads on Stone 53, and 
at least eleven similar axe-heads on Stone 4. The 
axes are all of the ‘hammer-flanged’ type, character- 
istic of the Britiah Early Bronze Age, and manu- 
factured, chiefly in Ireland, from 1600 B.o. to 1400 
B.0. The presence here of these obviously ritual 
representations points to the existence in Britam of 
an axe-cult comparable to the cult of the double-axe 
in the contemporary Minoan civilization of Crete. 
That there may be some actual connexion between 
these cults is suggested by the dagger. This is unlike 
any weapon current in the Bronze Age of Britain or 
Weetern Europe, but is an accurate representation of 
a type used in the central Mediterranean from 1600 
B.0. to 1500 B.o. and best paralleled from Shaft 
Grave VI at Mycenw. Ite exotic nature makes it 
Inghly probable that the carving was executed at 
Stonehenge within the lifetime of someone who was 
personally familiar with this type of weapon in ita 
homeland; in other words, not later, say, than 
1470 B.o. It follows, therefore, that the aarsen stones 
were erected before this date. It may be added that 
this dagger affords presumptive evidence that the 
architect of Stonehenge was himself a Mycenean, a 

on which has already been prompted by 
the architectural reflnementa exhibited by the 
monument. 

The evidence reviewed above, when added to that 
from previous exoavations, makes it pommble to set 
out, with greater canfidence than before, the following 
probable sequence of phases of construction at 
Stonehenge. (1) 1900-1800 B.o.: Construction of 
ditoh, bank and Aubrey Holes; erection of Heel 
Stone and at least one bluestone, perhaps in the 
centre. (2) Construction of the Avenue. (8) 1500 
B.C.: Dismantling of bluestone(s) of phase 1; erec- 
tion of the sarsen stones. (4) Digging of the Z and 
Y Holes, possibly for reception of bluestones derived 
from the dismantled ‘Bluestonehenge’ twelve hundred 
yards away. (5) Plan of phase 4 abandoned; blue- 
stones dressed and erected in their present positions. 
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INTERNATIONAL FEDERATION OF 
UNIVERSITY WOMEN 


ELEVENTH CONFERENCE 


S UMAN Values m the Technical World” was 
the theme of the Eleventh Conference of the 
International Federation of University Women held 
recently at Bedford College, London. The theme is 
topical and appropriate for a Federation the aim of 
which is the encouragement of scholarship and the 
promotion of understanding among university women 
of the different nations of the world. Two methods 
of approach were used: a series of three public 
lectures by distinguished speakers, each of whom 
dealt with a special aspect of the subject, and dis- 
cussions by small groups of Conference members of 
different nationalities and varied interests. 

The conference was attended by about 750 mem- 
bers from twenty-eight countries, and included 
representatives of almost every kind of profeamon 
from the director of the Meteorological Office in 
Toseland to an Italian woman graduate who is a 
farmer. Oonference members were pleased to hear 
that Dr. Louise Pearce, third vice-president, had 
recently been honoured by the award of the Order 
of the Lion and a gift of 10,000 dollars from the 
Belgian Government. This award was for her share 
in the discovery of tryparsamide, a drug which has 
proved extremely valuable im the treatment of 
slesping sickness in the Belgian Congo. 

It was announced at the conference that nine 
international fellowships will be awarded in 1954. 
There will be two international federation fellowships, 
named the Ida ered Maclean Fellowships in 
memory of the late Mrs. Smedley Maclean, an English 
biochemist and the originator of the Fellowship Fund. 
A. new Irish Fellowship is to be given in honour of 
Prof. F. E. Moran, president during 1950-53 and 
the first Irish president of the Federation, and six 
fellowships have been endowed by members of the 
American Association. A fund for the provision of 
one or more fellowships and grants to be called the 
Winifred Cullis Fund is to be established in honour 
of Prof. Winifred Cullis, one of the founder members 
of the Federation. Since ita foundation in 1920 the 
International Federation has awarded seventy-eight 
fellowshipe and eighteen grants to scholars of 
twenty-four different countries. 

The officers of the International Federation for 
1953-56 were elected at the conference, and the new 
president is Miss Dorothy Leet, of the American 
Association of University Women, who is president 
of Reid Hall, the American Education Centre in 
Paria. Since 1949 Miss Leet bas been the International 
Federation’s consultant to Unesco. The three vice- 
presidents are: Dr. E. C. Batho, principal of Royal 
Holloway College, University of London, Mra. 
Schouwensar-Franssen, of the Netherlands, and Mrs. 
Dorothy Forsaith, of Australia. The new honorary 
treasurer is Ing. Adèle Racheli, of Italy, whose special 
field of study is mechanical engineering and who is 
a patent agent with offices in Milan, Rome and 
Switzerland. 

The three public lectures on the theme, ‘Human 
Values in the Technical World”, accepted as a fact 
the in dence of the nations of the world, 
brought about by science, and the problem studied 
was the means whereby man might reach his highest 
excellence in these conditions. Speaking on ‘London 
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Town’, Sir Henry Self, president of the British 


Electrical Development Assotiation, traced the part 


London has played towards acientific development in 
ita impact on human thought and values. He 
expressed the fear that science has made this earth 
eo worth-while a habitation that it opens up the 
menace of “soft living’ and has at the same time 
ced devastating means of destructive war. 
cientific achievement has been attained by self- 
sacrificing effort, stirring adventure and resolute 
pursuit of truth for its own sake ; these are precisely 
the human values threatened to-day. The sweeping 
advances made in the study of astronomy, mathe- 
matics and physica at the time of the Renaissance 
prepared the way for the revolution of the following 
century which produced a scientific a Peairuilen of 
life and the world in terms of 
and materialism. At the same tme the Reformation 
asserted the responsibility of the individual. The 
movement began sa an adventure of man’s per- 
earn cele responding to his intellectual confidence that 
revail. But gradually during these 
centuries ca God was reduced successively to the role of 
order, snd then to the point where there 
wag fa need of such a hypothesis’. Gradually, 
however, the idea that the universe is made up of 
mle objecta in full and intimate interaction took 
o. Rir Henry traced the history of experimental 
ee ee mentioning par- 
ticularly work in is. He mentioned 
the controversy about the theory of evolution and 
gaid that scientists to-day recognize a fundamental 
harmony of things. Science, concluded Sir Henry, is 
one channel by which God speaks to man and oon- 
science is another. This is the way whereby human 
values might be preserved in the technical world. 
The second lecture, ‘Science and the Discovery of 
Human Value”, was given by Prof. Arthur H. 
Compton, chancellor of Washington University. He 
does not ee Sir Henry Self’s fear of the threat 
of barbaric’ power. Technology in itself, he said, 
gives its distinctive meaning to life by revealing the 
interdependence of all men and all nations. The 
goal of the scholar is the vision of excellence ; tech- 
nology gives him the power to make the lives of 
` others excellent and to enable them to grow to their 
“best, thus finding his own fulfilment. Long ago 
Pythagoras said that the scholar sought to learn how 
the world was made in order to find a better way of 
life. We of this age have been brought face to face 
with the vastness of the universe; thanks to the 
advances of technology it is in our power, and, 
indeed, it is our responsibility, to affect the lives of 
others. It is a matter of vital significance that 
adaptation to life in the modern world demands 
increasing emphasis on the human virtues : suCCeES 


' -jn science means loyalty to truth, concern for reliable 


knowledge; technology calls for the akilled expert- 
ness that comes from experience combined with 
specialized knowledge; work in any social organ- 
ization requires esa to 00-operate, considers- 
tion for one’s fellows and a desire to promote the 
task on which the group is engaged. Banishing the 
spectres of starvation and premature death from 
disease is not enough: the essential dignity of man 
is all-important and each mdividual must have the 
o ee aon ae 
ibilities. Science improves the means with which we 
work towards our goal and enlarges our choice of 
goal. Losing ourselves in the effort to give others the 
opportunity to find each his own excellence is a 
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condition of survival; so oan we find our own souls 
and so can the humanities be preserved. 

“Organization end Personality” was the subject of 
the addrees given by Prof. P. C. Mahalanobis, 
statistical adviser to the Government of India and 
vice-chairman of the United Nations Statistical 
Commission. He said that the technical world and 
the advances of science must be ; there is 
no retreat, but the problem is to adapt the personality 
of man so as to attain ite highest perfection in a 
world of ever-increasing power. The basis of the 
development of pefsonality lies in the relationshipe 
of human beings; these relationships develop 
gradually, from the home to the school, and widen 
from the national to the mternational level. Socal 
organization in the machine age is tending to the 
submergence of personality: skilled labour gives 
place to unskilled, Ip is displaced, suto- 
matic controls take over. This is the price we are 
paying for technical power. Conflictes arise on every 
evel—between capital and labour, town and village,’ 
between nations and blocks of nations. Science can 
enable us to provide more food, more clothes and 
medicines. At every new stage of scientific develop- 
ment humanity is faced with a crisis, and a growth 
of personality is needed to meet it. We have to learn 
to use our power for the general good. Some of the 
basio biological and emotional human values remain 
unchanged everywhere. Our “institutional values”’, 
such as means of preparing food, can develop, and : 
here science increases the scope greatly. Cultural 
unities, such as that of Europe, represent a ‘“‘national 
value”. International contacts and values have 
become a neceasity of the modern world as we are 
drawn ever closer together by technology. The 
danger to modern society les in making a social 
merit of having more and more things, but herein 
lies a source of unbalance and greed. We must learn 
to grow into that wholeness of personality which 
finds ita self-expression in @ joy in things and not 
merely in posaeasing. Our goal must be to transcend 
the little cell and to work towards a unity in divermty, 
not by eee our differences a8 natione, but by 
creating ad harmony in humanity and friendship. 

The main was divided into various aspecte 
for study by groupe of conference members—a 
balanced education for full citizanship, methods of 
mas education, the ethical basis of human values 
mn a technical age, the human factor in the 
organization of work and the impact of modern 
techniques on non-industrial communities. In 

reporting the findings, Dr. Marguerite Henrici, 

organizer of the groups, said that they are not yet 
the official opinions of the Federation, but the resulta 
of discussions during the conference. Onoe again, 
naturally, the im of the individual was 
emphasized. The group recommended that each 
individual should be educated to think clearly and 
effectively, to form critical judgmenta, to practise a 
concern for the welfare of others, aince citizenship 
demands a realization of a duty to others near and 
far. A balance between intellectual and social 
education should be maintained, and in the living 
community of the school each individual should have 
his rights and responsibilities. While a just pride in 
the national I is to be encouraged, the 
obligation to the wider international community 
must not be forgotten. Small classes and more 
teachers are desirable. 

Mase education entails education through life: any 
kind of rich and varied experience which evokes a 
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greater appreciation of life contributes to this. Again, 
the value of the mdividual was streased and it was 
recommended that the Federation should use its 
influence to make mass media such aa films and radio 
leas sensational and more inspiring to the individual. 
Cheap means of printing and the suppression of over- 
nationalistic text-books would be helpful, too, as 
would schemes for the exchange of students and 
teachers between rural schools and others. It was 
further recommended that the value of the humanities 
in general education should be emphasized, while 
recognizing the importance of scientific and tech- 
nological factors. 

The group which discussed the ethical basis of 
human values came to the conclusion that the 
essential value at which man ought to aim is the 
Increasing development of those powers of soul and 
spirit which contribute to build up a harmonious 
personality and society. Special efforta should be 
made to counteract the levelling tendencies of tech- 
nology by stressing the necessity of individual 
decision. 

In studying the organization of work, a further 
group oonsidered it should be so arranged as to 
protect the personality of the individual. Suggested 
practical means to this end were: vocational 
guidanoe for all, and an effort to find ways of over- 
coming the effects of monotonous work. 

The fifth group, in dealing with the impact of 
modern techniques on non-industrial communities, 
reached the conclusion that the greateat precaution 
should be used m the introduction of foreign ways 
and standards of living into non-industrial countries. 
Accepting the fact that technology’s greatest con- 
tribution lies in the service of others, this group 
streased that this service can be performed on the 
spiritual plane as well as on the material. 

In summing up the findings of the groups, Dr. 
Henrici said that in this time of transition and crisis 
the threat to human values comes not only from 
external nature but also from civilization itself. It 
is the task of educated people everywhere to seek the 
truth with fervour and to follow it with courage. It 
is & more diffloult task than to live according to the 
precepts of the loud-speaker. The power of decision 
hes with each individual and therefore with the 
human race. The individual is not himself responsib! 
for the decisions taken by the race, but in living his 
daily life he can influence them for good or ill. 


PARTICLES OF COSMIC 
RADIATION 


N international conference on coamic radiation, 

organized by the Univermty of Toulouse and 
under the patronage of the International Union of 
Pure and Applied Physics, was held at Bagnéres de 
Bigorre durmg July 6-12. The president of the 
conference was Prof. P. M. S. Blackett, and the 
secretary-general Prof. L. Leprince-Ringuet. In 
opening the conference Prof. Blackett said that it 
had been decided to restrict the discussion in the 
mam seasiong to the narrow but important field of 
V-particles and heavy mesons. It was hoped thus to 
mske an effective contribution to a subject of t 
contemporary interest for the development of our 
knowledge of elementary particles. This aim was 
reflected in the attendance at the conference, and 
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among the two hundred members were representatives 
of many of the laboratories actively engaged in the 
subject. 

- The main sessions of the conference were divided 
into two groups. In the first seven, the experimental 
facta were described and discussed ; in the last three, 
the whole body of evidence was reviewed, and an 
estimate made of the present state of know! . In 
describing the most muportant results and con- 
clusions, it will be convenient first to oonsider 
particles more massive than the neutron; and 
secondly, those intermediate in mass between tho 
wt-meson and the proton. 


Particles Heavier than the Proton 


It is now establiahed that the heavy neutral 
V-particles discovered by Rochester and Butler 
(V,*) decay into a proton and & negative m-meson 
with an energy release of about 37 MeV. : 


VY >P+r; Q = 37 + 3 MeV. 


The mean lifetime of the particles is ~ 3:3 +10 x 
107° gec. There is good evidence that they can be 
produced in nuclear mteractions in which the avail- 
able kinetic energy is insufficient to provide all their 
rest-mass. They are therefore believed to result from 
the transformation of nucleons, and, in this sense 
and since they decay into protons, they may be 
termed. ‘excitéd nucleons’. An outstanding problem 
of great interest is whether the particles are commonly 
produced singly or in pers, & question which it may 
be possible to resolve by determining the minimum 
energy required for their production in the collision 
of protons and r-mesons with nuclei. 

There ıs now strong evidence from work with 
photographic plates for the existence of charged 
particles more massive than the proton, each of 
which decays into a neutral particle and a x-particle 
according to the equation : 


Jt -= N + rt. 


If the secondary neutral particle is a neutron, the 
release of anergy, Q, is ~ 130 MeV., and the mass of 
the parent particle, my, ~ 2,360 me Five examples 
have now been observed in photographic emulsions, 
in three of which the primary particles decay in: 
flight. The mean lifetime appears to be of the order 
4 xX IÒ! sec. There is tentative evidence for an 
alternative mode of decay Jt—+P+ + n’, but this 
remeing to be confirmed. 

There is good evidence from experiments with 
Wilson chambers, but also not decisive, for a massive 
charged particle which decays into a negative m-meson 
and & neutral V,"-particle according to the equation 
A~ -—— V,+ w. In addition to the orignal event, 
which can be interpreted in this way, found by 
Armenteros et al., three similar examples have been 
observed by Leighton and his colleagues. It is 
possible that the particles J and A are identical, in 
which case their mass is ~ 2,700 my. 

Further examples have now been observed of the 
process, first observed by Danysz, in which a heavy 
nuclear f ejected from æ nuclear explosion 
reaches the end of its range and disintegrates. It 
appears that x-mesons are frequently emitted as one 
of the producta of the secondary disintegration. It 
is possible that these eventa are due to the presence, 
in the nuclear fragment, of a nucleon in an excited 
state; but alternative explanations cannot at present 
be excluded. 


” amulsions are 
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Heavy Mesons 


Of the heavy charged mesons with masses in the 
interval 900-1,500 me it is established that particles 
of maas 970 + 5 m, exist which decay into three 
n-mesons. The particles are referred to as t-mesons ; 
y -> Br. Seventeen examples have been recorded in 
photogrephio plates, in all of which the particles 
decay ‘at rest’; and of the fifty-one secondary 
7-particles from these events, eleven have been 
observed to reach the end of their range. Hight of 
tHem have thus been identified as positive, and three 
as negative, 1T- icles. This fact, and the observed 
co-planarity of the directions of emission of the three 
7-particles from each decaying t-meson, make it 
probable that all, or most, of the particles which 
decay in this mode when arrested in photographic 
itively charged. A few examples of 
the decay ‘in t’ of t-mesons have been observed 
in Wilson chambers. In one case, the parent particle 


tively charged. The t-mesons observed in 
Aoa Ea oe: 


oocur infrequently compared with 
charged V-particles, Ny+/Ny+ being ~ 1/20. 

It is established that some heavy mesons, when 
arrested in photographic emulsions or in metal plates, 
decay with the emission of u-mesons. This follows, 
on one hand, from the direct observation of the 
B-decay of the secondary mesons, or from mas- 
measurements in photographic plates; and, on the 
other hand, from experiments with expansion cham- 
bers in which the secondary particles are observed 
to traverse a total distance equal to several ‘inter- 
action-lengths’ in metal plates, without giving decigve 
evidence for a nuclear interaction. The energy of 
the secondary -meson varies widely——from very low 
values up to at least 200 MeV. It is therefore neces- 
sary to assume that the p-meson is accompanied by 
at least two neutral particles. Particles decaymg in 
this mode are referred to as x-mesons; x—>yu + 2 
neutral particles. 

Experiments with photographio plates suggest that 
heavy mesons may sometimes decay with the emission 
of a m-meson of energy ~ 110 MeV. The evidence is 
not decisive ; it receives no support from observations 
with cloud chambers, but the latter are not incon-. 
sistent with the view that heavy mesons sometimes 
decay in this mode. Since the energy of the secondary 
T-mmesons appears to be unique, the transformation is 
written, tentatively: y — n + 1 neutral particle. 

Experiments with Wilson chambers indicate that 
photons, with energy 100-200 MeV., are sometimes 
produced in the decay of heavy particles. The photons, 
detected by the small cascades of electrons to which 
they give rise, appear to recoil from the secondary 
charged particle. The observations are compatible 
with a decay of the parent into two particles only, a 
charged particle and a photon, but this interpretation 
does nót necessarily follow from the observations and 
must be treated with reserve. 

All the direct measurements, made hitherto, of the 
mes of heavy charged mesons which come to rest 
E ET E O ee 
sistent with the view that all the particles have 
mames near, or equal to, that of the t-meson. This 
result, if taken alone, makes it permimible to assume, 
tentatively, that the particles distinguished phen- 
omenologically as t-, x- and %mesons represent 
alternative modes of decay of particles of a single 
type, but it does not prove this assumption to be true. 

There are two pieces of experimental evidence 
which suggest thas among the heavy mesons are 


n? 


Fei 
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some which have masses signifloantly greater than 
that of the t-meson. The first piece of evidence is . 
the observation of the maximum energy of the 
p-mesons produced in the decay of x-mesons. If the 
v-meson. has & mass of 970 me the maximum energy 
of the p-mesons, set by the conservation laws and 
amuming both neutral particles to have negligible 
rest-maas, is ~ 150 MeV.; the corresponding values 
of momentum, p and 8, are ~ 233 MeV./o and 
m~ 311 MeV./o, apes Observations by expan- 
sion chamber give no evidance for secondary particles 
with energies greater than this limit. On the other 
hand, measurements with plates provide several 
Saala @ hin iis eday PEL eoar 16 
have values of p8 substantially greater than that 
corresponding to the limit. It is well known that 
determinations of p8 by the scattering method can 
give high values due to statistical fluctuations. The 
probability that the high values in question are to be 
gso interpreted appears, however, to be small—leas 
than 1 per cent. To bring these observations into 
acoord with the assumptions that + =x or that 
Mer ~My, it is necessary to aasume either that there 
are sources of error in the measurements, 
or that there are alternative physical processes 
involved. It is possible, for example, that some of 
the heavy mesons observed to decay are negatively 
charged. If weakly interacting, they might then 
decay while moving with high velocity m bound 
orbits around nuclei; and if so, the spectrum 
2 the Soeg icles might be greatly modifled 

that of the positive particles. 
Such oa edea i Ueliovel to: Gaskin the ans of 
chico -mesons captured by nuclei of low atomic 
number 

The second piece of evidence is that measurements 
by the photographic method of the masses of heavy 
mesons directly emitted with great velocity (B ~ 0:7) 
from nuclear dismtegrations give a mean value of 
about 1,210 m,; and there are no individual values 
in the mass spectrum lees than 950 m, It is reason- 
able to assume tentatively that the fast heavy mesons 
created in the high-energy events are identical with 
those with approximately the same velocity, observed 
in experiments with Wilson chamber, which appear 
to have mases of the order of 980 + 40 m,. The 
later values are not significantly different from those 
of the slow particles already discussed. 

The above apparent contradiction in the mass 
values can be resolved, and the assumptions that 
x ==, or that My ~Me can be maintained, if it is 
assumed that the mass measurements by the photo- 
graphic method are subject to unrecognized system- 
atio errors. Alternatively, it may be assumed that 
the heavy particles of mass ~ 1,210 m, are indeed 
emitted from high-energy disintegrations, but that 
they decay in flight, with a mean lifetume of the 
order of ~8 x 10°" sec., and transform into 
particles of mass ~ 970 m, In general, such 4 
transformation should lead to a deviation m the 
track of the particle, but the deviations may be small 
if most of the difference in mass appears as the rest- 
maas of the secondary neutral particle or particles. 


Nuclear Capture of Negative Heavy Mesons 


There appears to be a large disparity between the 
number of heavy mesons observed to decay im nuclear 
emulsions and the number which interact with 
nuclei. The evidence obtained with a ohambers 
shows that positively and negative carp 288 
V-particles ooocur with approximately equal 
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quency. Since the particles appear to be directly 
created in nuclear interactions, it would be reasonable 
to assume that they are strongly interacting. If go, 
when arrested in .solid substances, they would be 
expected to produce observable disintegrations. Very 
few such disintegrations have been found, although 
many laboratories have made a well-directed search. 
It is difficult, at present, to make a reliable estimate 
of the ratio of the number of heavy mesons decaying 
to the number p recognized nuclear inter- 
action because of the methods of search 
employed in different eens but a oon- 
servative estimate that it is at least oe 
to one. If the particles observed to our Sint: 
positive, it then follows that only about a as 
negative heavy mesons, when arrested in photo- 
graphic emulsions, produce effects due to nuclear 
capture le with those due to negative 
T-IMesons. ternatively, some of the particles may 


be weakly interacting so that, as with u-meeons, some’ 


of them, even when negative, may decay. 


\ Neutral Heavy Mesons 


Of the neutral leas massive than the 
proton, it is now establiahed that there is one type 
which decays into two charged mesons, one of which 
is & m-particle, and probably both: 0°! —rnt -4+ 47; 
Q — 214 MeV. The mean lifetime of these particles 
is\-~~ 10-1" sec. If the secondary particles are 
both m-mesons, the mass of the parent particle 
me = 971 + 10 m,, & value equal to that of the 
v-meson within the limits of experimental error 

There is evidenoe for other types of heavy neutral 
particles, referred to as V,*, which appear to decay 
into & heavy meson and a light meson (r or p), bub it 
remains to be confirmed. 


The conference gave an impreasive demonstration 
of the great profit to be derived from meetin 

between representatives of different sci 

traditions. ‘The presence of many experts in the 
various experimental methods ensured a most 
informed and critical approach to the important 
questions which were reviewed, and the conference 
was memorable for the very serious level of the 
discussions, and the cordial relations between its 
members. O. F. POWELL 


PROGRAMME OF AUSTRALIAN 
ANTARCTIC EXPLỌRATION 
By Sır DOUGLAS MAWSON, O.B.E., F.R.S. 


URING the past six years, the Commonwealth 
Government of Australia has, through its 
organization known as the Australian National 
Antarctic Research ition, prosecuted scientific 
investigations in the Far South. As long ago as 1989 
tentative plans were formulated to continue with the 
scientific exploration of Antarctica. At that time it 
was proposed to organize such work under the ægis 
of the Australian universities, with the expectation 
of maintaining one or more shore research stations 
on the Antarctic mainland, there to be serviced from 
Australia by employment of the Wyatt Harp, which 
in 1989 the American explorer Lincoln Elsworth 
had disposed of to the Commonwealth Government. 
However, the advent of war postponed such pro- 
posals and the Wyatt Harp was placed under the care 
of the Royal Australian Navy. 
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At the termination of hostilities the matter was 
again pressed, representations to the Government 
poe d by the National Research Council. 
Eventually, early in 1947, the Government agreed 
to meet the cost of refitting the Wyatt Harp as 
required. for lorations in Antarctica and to estab- 
lish and uct research stations in the sub- 
antarctic on both ie Island ande Heard 
Island: the farmer about 900 miles 8.8.B. of Hobart, 
the latter about 2,500 miles 8.W. of Perth. Group- 
Captain Stuart Oampbell, who had had Antarctic 
experience as chief aviator of the B.A.N.Z.A.R. 
Expedition of 1920-81, was seconded to be chief 
executive officer in command of the und 
Much was accomplished in that first year. On 
Macquarie Island and on Heard Island well-equipped 
stations were established and operated during the 
year 1948. Also in the summer of 1947-48, with 
Campbell on board and a staff of several scientista, 
naga P. G. Law, the Wyak Karp, manned 
py § a naval crew under the command of Commander 
1 Oom, made a short, late-season cruise into 
the pack-ice, mcluding a visit to the Balleney 
ar a 


Eea aes furnished at the conclusion of the 
ted that the Wyat Harp was too small 
for tl the planned, her capacity being 
barely sufficient for the naval crew, leaving insufficient 
acoommodation for the transport of shore-station 
staff and their equipment. The antarctic section of 
the programme was then suspended until a suitdble 
vessel of greater capacity should be made available. 
The sub-antarctic stations, which were at that time 
being serviced annually by a nával L.S.T. vessel, 
were in the meantime to continue in operation. 

Group-Captain Campbell returned to his ee 
assignment in Commonwealth Civil Aviation trols, 
and for several years since has been on duty in Siam 
as Commonwealth officer on loan to help reorganize 
civil aviation in that country. 

In the meantime, the Department of Fixternal 
Affairs established an Antarctic Division to take care 
of Australian activities in the Far South. Mr. P. G. 
Law is the officer in 

The stations at Macquarie Island and at Heard 
Island have continued to function without a break, 


-the personnel being relieved each year by the trans- 


port of new S ins supplies. The meteorological 

been specially stressed, since it is 

oped that ma a detailed study of the movements of air 

masses between Antarctica and Australia the pos- 

bility of forecasting the weather of southern Australia 
may be enhanced. 

Oonsidérable attention is being given to geophysics, 
radiophysics and ooamic ray studies, and there is 
ample provision for cartographical, biological and 
geological activities. Already there has been amassed 
& very substantial and valuable addition to knowledge 
of the syb-antarctic in the Australian region. 

What is now due to be undertaken is the extension 
of this programme to the antarctic mainland. This 
depends upon the provision of adequate ort. 
The design of a vessel especially to meet the needs 
of exploration within the pack-ice zane was sub- 
mitted through the Navy Department, but, on account 
of cost, has been shelved. Nevertheless, provision 
has now been made for the establishment next 


, summer of a base station an the antarctic mainland. 


Se ee ey 
notified by the Right Hon. R. Q. Casey, Minister of 
External Affairs. 


- 480 y 
A Danh vasal the Kista Dan, designed for 
navigation in the Greenland seas, haa been chartered 


as a . As this veesel has also to relieve the 
Heard Island staff during the same antarctic cruise, 
the party to be established on the mainland will 
comprise not more than nine or ten men. 

This antarctic mainland party will undertake 
during 1954 reconnaiseance operations preparatory, 
it is hoped, to more extended developments m suc- 
ceeding years. Scientific operations during the 
first year of occupation will be conoerned mainly 
with geographical land exploration, geology and 
meteorology 

It is anticipated that the shore station will be 
established on the MacRobertson Land coast, where 
several suitable sites are known. Two Auster aircraft 
will be taken on the Kista Dan. Shore operations will 
be undertaken with the aid of mechanical transport, 
‘weesals’ and with dog-drawn sledges. The sledge dogs 
have been under at Heard Island. 

Robert G. Dovers, a son of George Dovers of the 
Queen Mary Land party of the Australasian Antarctio 
Expedition of 1911-14, is to be leader. For the work 
ahead he has already had experience, as he was 

her to the Heard party of occupation 

during 1948 and continued thereafter an active 

member of the ion staff. Dovers. as observing 

officer for A.N HH. at the invitation of the com- 

mander of the French expedition, spent the yeer 1952 

in Adelie Land gaining first-hand information in 
tions. ` 

PA E Davee Bee E E T 
French representative as observer. 

The Planning Committee expecta to extend greatly 
the scientific programme of the mainland station 

t yeara. Joe-cap Se soundine 
will then receive special attention. 


OBITUARIES 


Dr. W. A. R. Dillon-Weston 


WELLA ALASTAIR Rovat Dit.ow-Wamsron, chief 
- plant pathologist in the eastern province of the 
National Agricultural Advisory ice, died in 
Cambridge on August 20, at the age of fifty-four. A 
West Countryman by birth, he waa educated at Bristol 
Grammar School and St. Catherme’s College, Cam- 
bridge, where, after gaining honours in Part I of the 
Natural Sciences Tripoe, he took s diploma in agri- 
culture in 1922. Shortly afterwards he was ee 
Pye Dee ee ee 

mycologists to the Ministry o Agriculture aod and 
Fisheries, stationed at the School of Agriculture, 
Cambridge. REE E A R 


Ee ee ee ə farming oam- 
munity of Hast lia, for although he left the 


University for the National Agricultural Advisory 
Service whip. it was established in-1946, his duties 
~ remained and his new station was but 
two miles from his old one. He took his M.A. in 1925 
and a Ph.D. in 1829. 
Dillon-Weston was a sensitive artist, full of 
stimulating and occasionally unusual ideas, kindly 
to others, hospitable, and always ready to 
give-a helping hand. Yet his restless impetuosity and 
gense-of the dramatic, together with a tendency to 
brook -no interference with his affairs, at times 
induced exasperation even among those who knew 
and admired him most. This conflict of qualities was 
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reflected in his work dnd in his wide and changing 
interesta. He combined research and advice in a 
manner that enhanced the value of both, and pub- 
lished nearly one hundred scientific and semi-popular 
a. E E a ceaasfeyr 
diseases of cereals and fungicidal 
ibaa of cereal and other seeds. His early 
research was carried out on fruit tree diseases, notably 
apple scab; but he became increasingly interested in 
the rustas and smuts of cereals, particularly following 
on an exchange of for twelve months 
1930-81 with Dr. igie of the Dominion Rust 
Research Laboratory in Winnipeg. Shortly after his 
return from Oanada he and Dr. J. R.-Booer began 
ee ee S 
compounds. As & result of this and bd work, 
Dillon-Weston’s name’ will long be linked with ‘the 
advances made in fungicidal seed treatment in 
Britain. But he also inv diseases of potato, 
sugar beet, clover, beans and other crops that came 
to his notice during his advisory wor He was 
Interested in the theoretical as well as the strictly 
practical aide, and his contributions ranged from the 
effect of ultra-violet radiation on fungus spores to 
the significance of ‘black spot’ in eggs. 

His spare-time hobbies were many and varied, but 
myoology orept into most of them. When an 
enthusiastic airman, he studied the fungus flora of 
the upper air; later, as an giass-blower, he 

els of fungi; and as 
diseases, designed r8 
and flim stripe, directed-films on potato blight and 
cereal seed disinfection and, with Ann Murray’s 
asistance, issued pictorial life-cycles for many 
pathogenic fungi. In 1948 he published three popular 
booklets on diseases of farm and vegetable crops, and 
his book “The Plant m Health and Disease”, written 
in conjunction with Dr. R. E. Taylor, appeared the 
same year. He was married and is survived by a 
widow and two children. W. 0. Moons 


Mr. T. Raymont 


Tam death, in his eighty-ninth year, of Thomas 
Raymont removes one of the last survivors of that 
group of pioneers who at the turn of the century were 
establishing a livelier and more liberal conception of 
the training of teachers, in association-—precarious 
at firat—with the newer universities. Others among 
them were John Adams, and later Percy Nunn, at 
the London Day Training College, and J. W. Adamson 
at King’s College in London, J. J. Findlay in Man- 
chester, James Welton in Leeds and Mark Wright in 
Newcastle. 

The greater part of Raymont’s working life was 
concerned with teacher traming, first for fifteen years 
as professor of education at Cardiff, and then for 
twenty-two years at Goldamiths’ College m New 
Orom, London. As vice-pricipal on the men’s side and 
later as warden of the College, he had much to do with 
the development of that anomalous and adventurous 
institution, in which the so-called Day Training 

t was advantageously part of a larger 
whole. Among his achievements was the establish- 
ment of general degree courses in arta and science for 
a proportion (about one-fifth) of the students in the 


Training t, a number of members of the 
College staff being ‘recognized teachers’ of the 
University of London. 
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During his last year at Goldsmiths’, he enjoyed the 
opportunity of a visit to America. ‘When he relin- 
ed the wardenship in 1927, he continued for a 
er eight years to act as educational adviser to 
the National Froebel Union and was chairman 
until 1987; he had been a governor of the Union 
for thi years 
Raymont took a l m the emancipation 
of training colleges fram the dead hand of nineteenth- 
century traditions, and was inftuential in the counsels 
of his colleagues. He was president of the ini 
College Association in 1928. He continued to the en 
to take an active interest in the Old Students’ 
Amociation of Goldamiths’ College and was, as 
always, held m high esteem and affectionate remem- 
brance by some thousands of his old students, both 
in London and m Cardiff. 

His writings extended his mfluance, notably his 
‘Principles of Education” (1904) and “The Use of 
the Bible in Education” (1911), both of which were 
widely used in their time. His later book, “Education” 
(1931), was a broad and mature survey of the fleld 
at large, steadily and as a whole, the wood rather 
than the trees. 

Failing eyesight eventually led him to withdraw 
from London life to relative seclusion at St. Ives, 
but he continued to write book reviews in educational 

icdicals and until a few years ago he was a 
Frequent contributor to Nature. 4 
At the end of his long and fruitful life, it is fitti 
that Thomas Raymont’s place should be 

among the pioneers in educational expansion after 
the Aot of 1902, ee eee 
of teacher training. A. Ki. Daan 


Prof. S. Parker Smith, C.B.E. 


Tua genius of Stanley Parker Smith, who died 
suddenly at Perth on August 21, in his seventieth 
year, ‘had two distinctly contrasting aspects : that 
of the practical electrical engineer and latterly that 
of the teacher and educationist. 

During the earlier years of his career, his activities 
as designer of dynamo-electric machinery, particularly 
of large turbo-alternators and machines for special 
applications, earned for him a wide reputation. That 
he was invariably successful in his designs, particu- 
larly at a time of rapid expansion jn the size of the 
unita and in the complication of electric generating 
plant and motive power, oan be attributed to a 
combination of knowledge, scientific and i 
This combination gave him almost complete self- 
confidence in technical matters. It was not 
unjustified. He once told me that, when his final 
revision of the design schedule for one of the largest 
tarbo-alternators that had hitherto been made was 
finished, he was no longer particularly interested in 
1b but turned his thoughts to another problem. When 
figures came through from the test-house, they 
showed a performance which was more often than 
otherwise an improvement upon the predictions upon 
which his firm’s guarantee had been based. 

Tenacity of purpose and -singleneas of aim were 
among Prof. Parker Smith’s outstanding character- 
istics. His only hobby was his work. These attributes, 
in combination with exceptional academic ability, 
won for him a acholarahip which took him from 
Grantham Grammar School to Armstrong College, 
Newcastle upon Tyne. He graduated B.So. in the 
University of Durham, with special distinction im 
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electrical engineering. He was awarded in 1905 an 
1851 Royal Exhibition research fellowship. This 
enabled him to complete his technical education st 
the Technische -H ule in Karlaruhe, where he 
p in the study of dynamo-electrio machme 
aign under Dr. Arnold, who was poasibly the out- 
ing authority on this subject. He was later 
awarded, by the University of bam, the degree 
of M.8c., which was followed by that of D.8c. His 
a Ag ange contribution to this branch of solance 
pay aoa on the ‘Theory of Armature Wi 
Institution of Bloctrical Engineers. 
ea a of work reflected the results of these years of 
intensive application. He is also represented by other 
papers, either, wholly or in part authorship, on electric 
generators. He was also interested im electric traction, 
and a paper concerned with the calculation of the 
starting resistances for traction series motors was 
awarded a premium by the Institution of Electrical 
. About this time, a journey of investigation 
into Swiss and German practice was made and the 
results published. 

After fillmg the positions of assistant designer with 
Siemens of Stafford (1907) and chief designer with 
the General Electric Co. (1909), in 1912 he accepted 
ee Oa P at the City 
and Guilds the Imperial 
Calles of Bane aa Toca, London, and 
afterwards became an assistant professor. He was 
appointed in 1923 professor of electrical engineering in 
the Royal Technical College, Glasgow, in succession to 
Prof. Magnus Maclean, who was the first holder of 
that title there. He resigned the chair in 1948 to 
become the organizer of the Staff College of the 
North of Scotland Hydro-Hlesctric Board at Pitlochry 
m Perthshire. 

During the time he occupied the chair in Glasgow, 
thə Institution of Electrical Engineers accepted 
pepers from him deeling with the cathode-ray oacillo- 
graph and with the domestic applications of elec- 
tricity, and there were published the following 
text-booka, which have continued into several 
editions: “Problems in Electrical Engineering”, 
“The Electrical Equipment of Automobiles”, elec- 
trical laboratory manuals on measurements and on 
machines, and an electrical engineering design-class 
manual. 


As regards his record as teacher and educationiat 
it may be recalled that four of his former studenta 
are now professors of electrical , and the 
modernized laboratories of the Electrical 

Department of the Royal Technical 
Oollege at Glaagow also are witness to his work. 

Prof. Parker Smith was always keenly interested 
in the activities and the well-being of the Institution 
of Electrioal Engineers. He gave much time in 
helping to co-ordinate the fimctions of the Ministry 
of Education, the Scottish Education Department, 
and the Institution in bringing about the efficient 
and smooth working of the schemes for national 
certifloates and diplomas. He had served as a member 
of council of the Institution and, in 1941, as vice- 
president. He was chairman of the Scottish Centre 
during 1989-41. 

At the end of the Second World War, he received 
the award of C.B.E., in recognition. of his services in 
connexion with the technical of recruits to 
the Army, Navy and the Air Farce at the Royal 
Technical Oollege. 

Prof. Parker Smith is survived by his widow, a 
son and a daughter. F. E. Maapz 
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E TO SIR EDWARD APPLETON ` 
On hearing his Presidential Address to the British ‘Association, 1953 


Within the hush’d and crowded hall, now gay 
~ With learning’s silken panoplied array, 

We sit enrapt; companion’d, warm, secure 
In a familiar world, perene, demure ; 

Our minds elsewhere, above the veil of night 
Borne on tmagination'’s thrusting flight 
Through the unending, roofless vaulta of space 
Where galaxies pursue their timeless race 

In distant majesty; about them spread 

A seeming frozen silence, deathless, dead. 


British Assoclation : 
President for 1954: Dr. E D. Adrian, O.M., F.R.S. 


Dn. E. D. ApRraw has been elected president of 
the British Association for 1954 and therefore 
preside over next year’s annual meeting at Oxford. 
Dr. Adrian has been president of the Royal Society 
since 1950. His work, which has had such a profound 
affect on the biological sciences, was reviewed in 
Nature on his election as president of the Royal 
Society (Nature, 166, 978; 1950). Much of his 
seientaflo was carried out while he was 
Foulerton profeweor of the Royal Society durmg 
. 1929-87 and later professor of physiology in the 
University of Cambridge during 1987-51. He holds 
the Baly Medal of the Royal of Physicians, 
a Royal and the Copley Medals of Royal Society 
and the Gold Medal of the Royal Society of Medicme. 
In 1982 he was awarded the Nobel Prize for 
Medicine, and in 1942 he received the Order of 
Merit. Since 1951, Dr. Adrian has been Master of 


Trinity College, Cambridge. 
Downe House 


Downs Hovaz, Kent, the national memorial to 
Charles Darwin, where for forty years Darwin lived 
and where he wrote his “Origin of Species”’, has been 
transferred from the custody of the Britiah Associa- 
tion to that of the Royal College of Surgeons. 


Technology and Professional Work 

Soma pointes raised by Lieut-Colonel 8. M. K. 
Mallick’s addres, ‘“Medicme—a Technology or a 
Profession”, at the plenary seesion on August 24 of the 
First World Conference on Medical Education are of 
interest in the wider context of current discuasion 
in Great Britain on higher technological education 
generally. Accepting the definition of a profession as 


implying an occupation in which one professes to be 
aiid Gad whisk aab ed as & means of living, 


Col, Mallick thought that ere are still good reasons 


for _ the word ‘profeasion’ to the three 
vooations of divinity, law and medicine. He defined 
E as a ifaicnastized or ecincitifa stodly of the 


Dee ee 
ia a specialized knowledge the co of which is 

concerned with disease and advancement of 
health. cag mule le PR nap L e 


Did we possess your magic, we might hear 
The voiceless ether murm’ring low and clear 
A mynad soft whispers, mystic tone 

Of outer worlds, the known and yet unknown. 
How wise the mind that thus can apprehend 
A universe too vast to have an end, 

The ear ite ghostly note detect, the hand 

A new strange musio of the spheres command. 


STANLEY DUMBELL" 


NEWS and VIEWS 


of the term ‘profession’ and his failure to probe deeply 
into the meaning of technology, which he does 
mare Hara at all clearly from a technique, Col. 
Mallick’s concern that through the mass-production 
of immature specialista, aided by socialization, the 
profeasion may be converted into a technology and 
the medical man become merely a high-class techni- 
cian, has implications for the planning of higher 
technological education and especially for those who 
Insist an the importance of an adequate basis of 
general education. The danger in medicme is that the 
specialized studies which are so readily encouraged by 
current tendencies will swamp- the basio general 
education that æ university discipline, such aa 
medical education, is calculated to impart. A 
which is more than vocational training must have a 
relevance to life in general, and though technical 
education is an indispensable foundation, education 
in the sense of the development of the power to form 
judgments becomes Seine only after techniques 
have been mastered. Col. Mallick believes that the 
danger in medicine would be averted by the revival 
of the general physician and the general surgeon 
on better-organrmed lines, and by recognizing the 
difference between profession and technology and 
re-establishing the pre-eminence of the professional 
aspect and tradition. 


Science and Productivity In Britain 
In a debate on science and productivity in the 
House of Commons on July 20, the Parliamentary 
Secretary to the House of Commons, Mr. Hugh 
Molson, referring to the recommendation in the sixth 
report of the Advisory Council for Scientific Policy 
ing the increased use of development contracta, 
said that the Ministry of Fuel and Power has already 
granted contracts for developing’gas'turbines run on 
peat and on coal, while several contracts have been 
granted for developing the large heat p made for 
heatmg and cooling the Royal Festival . Mr. 
Molson said that the Department of Scientific and 
Industrial Research is also exploring the practic- 
ability of development the research aasocie- 
tions, and to collaboration between the Road 
Research Laboratory, the British Road Tar Associs- 
tion and the North Thames Gas Board im the 


. , Untvernty of and Joint Local Hon. Searstary 
ot he Erte Aaa Moe a tse 1083, 


a 
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preparation of a special type of tar for road-surfacing, 
and between the Buildmg Research Station and the 
British Electricity “Authority in developmg the 
manufacture of bricks from the ash of power stations. 
Mr. Molson also reaffirmed the Government’s Intention 
to build a science centre in London and said that the 
gite on the South Bank is still reserved for the purpose. 
Little olse of fresh interest emerged in the debate. 
Sir William Darlmg pomtéd out that the most effective 
industrial research organizations are created by 
industrial firms themselves, and there is some general 
recognition of the dangers of relying on a government 
organization, even of the type of the National 
Research Development Corporation, for development 
work; there is also the vital importance of good 
industrial relations in ing the effective co- 
operation on which efficient production depends. 
Equalty, he added, it is recognized that the practice 
of indiscriminately denigrating business enterprise 
and t is not conducive to good relations 
and co-operation. Mr. A. Allen made a pomt that is 
now exercising men of science when he referred to 
the other arduous duties of the Lord President of the 
Council and urged that there should be a senior 
minister giving undivided attention to the scientific 
ibilities and interesta of the Lord President. 
Mr. W. Shepherd pressed for greater use of con- 
sultants in mdustry. 


Education and the OIl Industry 


Tan world demand for the producta of petroleum 
has more than doubled over the past fifteen years. 
It may well double again in the next fifteen years 
and, if so, there will be need for an increasing number 
of men who, by combining ability, technical know- 
ledge and experience, can fill administrative posta of 
all kinds. The petroleum industry was among the 
first to seek the help of the universities in meeting 
its need for technical and administrative staff, in 
promoting academio studies in the applied sciences 
and in furthering education and training within its 
own organization. This has been particularly true of 
the Shell Organization which, with ita associates in 
the Royal Dutch/Shell Group of oil companies, to-day 
operates in more than fifteen countries and employs & 
quarter of a miulhon‘persons (“Venture in Education”’. 
Pp. 8. London: Shell Petroleum Co., Ltd., 1983). 
The Organization is faced with many educational 
problems in many lands and its general policy has 
had to be adapted not only to the industry but also 
to the community it serves. For a long time the 
universities have been looked to for men qualified 
for the technical side of the buainess. It has also 
been realized that the intellectual discipline of 
university training was no leas valuable on the com- 
mercial and administrative aides than on‘the technical, 
and in particular that the Group’s overseas marketing 
organization offered scope and opportunity to the 
arts graduate. A record of the activities of the Shell 
Group has been set down in a publication called 
‘Venture in Education”, which also indieates the 
financial support which the Organization has given 
to the universities. So long ago as 1912, for example, 
a donation was made to the University of Cambridge 
for a readership m physical chemistry, and this was 
followed in 1919 by a gift of £50,000 towards the 
establishment at Cambridge of the physical chemistry 
laboratory. Recent donations have totalled well ov 
half a million pounds, while each year the Organiza- 
tion is spending a total of approximately £275,000 on 
its own educational activities. 
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City and Gullds of London Institute : 


Ox the threshold of its seventy-fifth anniversary, 
the City and Guilds of London Institute finds itsolf 
in s omtical and challenging position (City and Guilds 
of London Institute. Report of the Council for the 
Year 1953. Pp. 52. London: City and Guilds of 
London Institute, 1958). There is ttle doubt that 
the national importance of ita work In technical 
education is appreciated, as is ahown by the oon- 
timued call for its syllabuses in established and new 
industmal flelds and for ita advisory services in 
educational matters of a more general and far- 
reaching nature. The critical point has been reached 
because the available resources of the City of London 
Corporation and Livery Companies oan no longer 
maintain, let alone expand, the work of the Institute. 
The problem of accommodation for the Department 
of Technology is seriously ing its work; suit- 
able accommodation conveniently located and on 
one site would ease administration and lead to 
appreciable economies. In view of the imcreasing 
amount of work of the Department of Technology, 
this ig a matter which is causing grave concern to the 
Council of the Institute. Since the War, the number 
of candidates taking examinations under the mgis of 
the Department of Technology has more than 
doubled. There have also been sixty-flve major 
revisions, and thirty-one completely new subjects 
have been introduced. These figures are all the more 
impressive when it is realized that in many cases & 
subject may, in fact, include two or three independent 
schemes of syllabuses and related examinations. The 
need to balance claims of the development of 6 large 
number of new projects against the revision of 
existing subjects is a constant problem for the 
Department of Technology. At present, twenty 
subjects are being scrutinized and will shortly bo 
completely revised. At the same time, many new 
subjects are in preparation. 


Impact of Industry on the Worker 


Ix an imaginative but well-authenticated article, 
Nigel Balchin, the well-known psychologist and 
author, exdmines the way im which the growth of 
industry has affected the outlook and philosophy of 
those who work in large or samall industrial under- 
takings (J. Inst. Personnel Management, June 1953). 
A. ie elle is made between the life of the agri- 
oul worker and of the individual whose working 
life ia confined to the factory, and Balchin concludes 
that the impact of industry upon the worker has 
been to destroy the simple and direct significance of 
work done and hence to sever the mental Imk between 
‘work’ and life. In these circumstances ‘work’ is 
liable to become something which has no logic or 
point in itself. The impact of the huge and compli- 
cated industry structure on the worker has been to 
confuse the mind as to his real desires and require- 
ments and to leave him with & vague impreasion that 
man exists for industry rather than vice veraa. 


Cambridge University Educational Film Counell 


Tm sixth report of the Oambridge University. 
Educational Film Council contains a description of 
experimenta which have been made in the use of 
films for teaching history (Cambridge Univorsity 
Educational Film Oouncil. Sixth Report, March 
1958. Pp. 8. Cambridge, 10953). In collaboration 
with the Cambridge Branch of the Historical Associa- 
tion, & series of feature films have been shown to 
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history of the Faculty of History. The flims shown 
included “Alexander Nevsky”, “Der Alte und Junge 
König” and ‘M. Vincent”. In collaboration with the 
same Association the Film Council also arranged a 
filin demonstration at which the filos ‘Stone Age 
Tools”, ‘‘Paridiso-Perduto’”’, ‘Transfer of Power”, 
and “Edwardian Newsreel” were shown. Fim 
seasions have also been arranged for students of 
economics, Slavonio studies, arohæology, anthrop- 
ology, geography, i and zoology. Con- 
siderable use of films is made in the Department of 
Anatomy, where films for teaching purposes have 
been made. A useful teaching film showing stream 
erosion in & laboratory model has been completed in 
the Department of Geography. The use of cinema- 
tography in research continues in @ number of 


jo compounds on 
living cells have been made; in the Cavendish 
Laboratory a new version of the bubble model fihn 


has been prepared. 


Three-Dimensiona!l Hims 
It is curious that the widespread interest in 
three-dimensional fihns should have been stimulated 


by the ce of a two-dimensional panoramic 
ran Oinaren '— followed closely by the an- 


called . For this, 
it is easential that each of the viewing eyes shall 
receive & dissimilar picture from the other—the 
so-called ‘disparate’ images that are seen in real life 
by two eyes. In consequence, whatever 
the meth of projecting pictures upon the screen 


_may be, it is easential that there should be differ- 


t 


entiation as between the two eyes, either at the eyes 
or at the screen. Systems using the first of these 
methods, where the required discrimination takes 
place at the eyes, are at the moment more successful 
and are commercially therefore more important. The 
fo De ies of three-dimensional films are discussed 
H. Dewhirst in a recent issue af Science and Film. 


Limits of the Oceans and Seas 


Tan third edition of ‘Limits of Oceans and Bees” 
has been published by the International Hydro- 
graphio Bureau, Monte Carlo (pp. 88; 1958; nip.), 

bak seninaie e se 


large diagrams, giving the position and extent of the 
seas. The limits as described in the text and shown 


m the diagrams are solely for the convenience of 
national hydrographic offices in campiling notices to 
mariners and for other practical reasons; they have 
no relation to physical considerations and, of course, 


body of water has no well-defined limits to the north, 
but rather a seasonal variation. The southern limits 
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of the other oceans are therefore extended to the 
Antarctic continent, and the various Antarctic seas, 
such as Ross, Weddell and MSBellingshausen, are 
omitted. Straits joining two seas have been allotted 
to ane of them. Meridians, parallels and rhumb lines 
have been used so far as possible for the limits of 
seas. The extent of the great oceans, including the 
Arctic Ocean, excludes the seas lying within each of 
them, this being mainly for practical purposes. 


Men of the Trees 3 


THE summer issue:of the journal of the Society 
of the Men of the Trees contains an account by Mr. 
Richard §t. Barbe Baker of the expedition which he 
led last year to survey desert areas in Africa and to 
advise on means of combeting erosion by afforesta- 
tion (17, No. 1). To publicize and finance the “‘green 
front campaign against the desert”, stamps have been 

ced showing & ‘lane tree’ in the middle of the 

. This tree stands six hundred miles from 
others in the middle of the desert, although the forest 
which was once there had disappeared because of 
drought or had been obliterated by sand storms. 
With the money collected from the sale of the stamps 
it is hoped to complete the desert survey and -to 
purchase tree seeds and start tree nurseries in 

[tions where they are most urgently needed. The 
ournel also contains articles on the New Forest by 
. Brambell Hill, the Worcester Beacon by E. R. 
Gordon, Cranford Park by A. Leonard Summers, the 
third in a series of articles on the biological task of 
forestry by Henry Baldwin, and a fine lyrical poem on 
ehns by Leonora Lockhart. 


Mutagenic Possibilities of Phosphorus-32 
of bud sports in fruit 
W. R. Stanton and 


@ suitable mutagen in the production of 
mutations. In particular, experiments are described 
on the uptake and distribution of phosphorus-32 
plums. It is shown that the concentration of phos- 
phorus-82 in buds may reach a level at whioh 
mutagenic effects are likely to be induced, but that 
at such concentrations there is little evidence qf 
macroscopic injury. The method which is described 
—beased on the culture of young trees in sand plus 
nutrients—appears to be suitable for fruit trees. 


Micro-organisms malntalned In Australlan Institutes 


Tan Commonwealth Scientific and Industrial 
Research Organization of Australia has issued a 
booklet entitled ‘Directory and Catalogue of Micro- 
organisms maintained in Australie”, which lista the 
mioro-organiams held as cultures in the bio- 
logical institutes of Australia (pp. 74; Melbourne : 
C.5.I.R.O., 1952). This work has been done to 
implement a recommendation of the British Common- 
wealth specialist conference on culture collections of 
micro-o , which was held in London during 
August 1947, that a directory of important culture 
collections in the Commonwealth should be prepared. 
At present there is no centralized collection in Aus- 
tralia. The Australian ‘‘Directory’’ embodies informa- 
tion submitted by forty-two institutions and lists 
several hundred species of bacteria and fungi, same 
seven species of protozoa, some fifty strains of yeasta, 
fifty-seven strains of bacteriophages, and twenty- 
nine strains of viruses. The strains are classified into 
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those authenticated by other national collections 'of 
8, and those 
icity of which cannot be guaran- 
teed. The “Directory” should admirably fulfil its 


function of informing scientific workers in Australis- 


and in neighbo countries of the biological 
material that is available to them, and of 
advertising to men of science elsewhere the extent of 
Australian collections. 


Kodaikanal Observatory during the Past Fifty Years 
A sunvay of the work of the Kodakanal Observ- 
atory during the past fifty yoars, from the days of 
Prof. O. Michie Smith, the first director, up to the 
present time, is contained im a small booklet antitled 
‘Kodaikanal Observatory 1901-61", issued by the 
Indian Meteorological Office (pp. 44+12 plates. 
Delhi: Manager of Publications, 1952; 1 rupee). A 
considerable amount of the publication is devoted to 
an aocount of the work of Evershed, who became 
director in 1911 after four years as assistent director, 
and of Royds, who joined as assistant director in the 
year in which Evershed became director. It is 
ee out that‘the period of sixteen years that 
erahed spent at Kodaikanal was marked by great 
activity, and his and Royds’s researches during this 
time brought Kodaikanal to the front rank amo ae 
astrophysical observatories. Besides a brief histori 
outline of the establishment and development of the 
Solar Physica Observatory at Kodaikanal in 1899, 
which waa derived from the Madras a eager ei 
started in 1792 by the Hast India Oompany, the 


i Bpectrogre 
account of the work includes sections on the following 
subjects, among others : discovery of radial motion 


Venus spectra; spectroscopic 
studies ; studies on sunspots and p rominences ; study 
of Ha dark markings ; and oes and radiation 
preasure. Supplies of photoheliograms have been 
sent to the Royal Greenwich Observatory almost 
from the beginning, and since 1906 exchanges of 
spectroheli have been made with the Solar 
Physics Observatory, Cambridge. Future develop- 
ments depend on the financial aid which can be 
obtained, as contributions in practical and observa- 
tional work are handicapped from lack of instru- 
mental equipment. As one instance, a really large 
solar spectrograph with an tely powerful 
A danagin ion a Lyot corona- 
og Bee badly needed, Al the Government 
cr india pointed a Standing Board for 
Astronomy and Astrophysics in 1948, and a meeting 

was held in April 1949 as a result of which recom- 


ae ae a a a 
the ionospheric laboratory has Peen completed and 
the ionosphere recorder installed. 


Memoirs of the Society for up| 


Tue Society for Endocrinol ing to. 


publish a series of memoirs Alen 
of conferences on ao aa] aah loot. The 
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a memoir, on the: thyroid jana has recently 
and contains papers read at æ conference 
held in London on Februay 28, which was organized 
by the Society jointly with the Endoocrinological 
Section of the Royal Society of Medicine (pp. 48+ 
4 plates; 3s. to members, 5s. to non-members). The 
second, which @ recent conference on the 
determination of adrenocortical steroids and their 
metabolites, is in the course of preparation and will 
be ready shortly. By means of this new venture the 
Boaiety hopes to effect speedy publication m con- 
venient form, and at a low cost, of papers on topics 
undergoing rapid change, and, to this end, typolith 
inting has been used in spite of its esthetic short- 
comings. That the Socie been. successful in: its 
main object of rapid loation is apparent from 
the fact that the memoir on the thyroid gland has 
appeared only four months after the conference, 4 
notable achievement under present conditions. The 
memoirs can be obtamed by non-members of the 
Society through any bookseller or direct from Pitmansa 
Prees, Parker Street, London, W.0.2. 


Medical Research Council! : New Members 


By an Order of the Committee of Privy Council 
for Medical Research, made after consultation with 
the Medical Research Council and with the president 
of the Royal Society, Prof. Robert Platt, professor of 
medicine in the University of Manchester, and Prof. 
Edward T. C. Spooner, professor of bacteriology and 
Tmmnonology in the London School of Hygiene and 
Tropical Medicine, have been appointed to be mem- 
bers of the Medical Research Council as from October 
1, 1958. 


Welded Steel Structures 
Ge ee 


fd eer eed ga The oon- 


Street, Landon, 8.W.1, | 
during November 238-27. Eleven topics have been 
chosen for discusion, for each of which a special 
Teview paper has been prepared; the will be 
circulated beforehand so that most of time at the 
conference can be used for discussion. The conference 
is open to all interested in the subject. Application 
forme for membership and all further information 
can be obtained from the Joint Honorary Secretaries, 
Conference on Welded Structures, Institution of Civil 
Engineers, Great George Street, London, 8.W.1. 


Shell Petroleum Co. Awards 


POSTGRADUATE scholarship awards have been made 
by the Shell Petroleum Co., Ltd, to the folowing 
overseas students to enable them to work in Britiah 
universities: E. A. Parkes, ‘of the University of 
Tasmania (London), and A. D. of the 
University of Sydney (Cambridge); M. H. Panck- 
hurst, of Canterbury kra College, N.Z. (Ox- 
ford), and J. H. Peroy, of Auckland University 
College (Cambridge) ; M. J. Stephen, of the University 
of the Witwatersrand (Oxford), and W. A. Little, of 


Rhodes University Oollege (Glasgow). 
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An three hundred nuclear physicista, a 
hundred and twenty af them fram overseas, 
‘met at the University of Birmingham during July 
18-18 for discussions on nuclear structure. At each 
seasion, an opening speaker surveyed some portion 
of the fleld : pes ie introduction was followed by oon- 
tributions from those who had new information or 
who took other points of view. Much of the vatue 
of such a conference lies m the debating of divergent 
opinions or apparently contradictory experimental 
facts, but a report after the style of Hansard is not 
possible. The following account, covering only a few 


of the topics discussed, is intended to pick 
out some of the points of liveliest mterest. ` 
In several of the sessions the question of nuclear 


models wae raised. In particular, this referred to the 
suitability of the ‘shell model’, as oped to the 
‘liquid drop’ model. The first, treats nucleus, as 
ig usual in the cage of the atam, sa an assembly of 
individual particles, moving independently in a 
common. fleld of force. For the past few years con- 
siderable success has been obtained from the use of 
this model, provided one assumes that there exists 
for each particle a strong interaction between ita 
Pa and ita orbital angular momentam. B. H. 

owers (Harwell) summed up this picture in one of 
the opening talks and showed that, by making use 
of the correct alignment of the orbite of different 
particles wlien there is more than one particle outside 
a closed shell, one can account for the behaviour of 
magnetic moments and quadrupole moments in cases 
which had previously presented difficulty. Many 
other suceeases of the shell model, relating also to 
nuclear reactions, were referred to in the discussion. 

On the other hand, it was streed- by A. Bobr 
(Copenhagen) that an approach starting from a4 
alles tre a oiian a aa fila cod 
deal of support from direct evidence. He assumes 
that the potential field acting on all the particles has 
& fairly sharply defined surface which may alter ite 
shape as a result of the motion of the particles, and 
which therefore representa a set af degrees of freedom 
of the system. Since this surface is coupled with the 
motion ‘of each particle inaide it, it provides an 
indirect means of connecting the motion of different 
particles. 

One particular piece of evidence favouring this 
‘liquid drop’ model is the existence of ‘rotational’ 
states in certain nuclei. To take the simplest case, 
an even—even nucleus with momentum rero 
in its ground-state, often is found to have excited 
states of angular momenta 2, 4 . . . the energy of 
excitation being proportional to J(J + 1), where J is 
the angular momentum. The factor of proportionality 
defines an effective moment of mertia, and this is 
found to be much larger than that for a single nucleon 
in an orbit the size of a nucleus, but much smaller 
than that for the whole nucleus considered as a rigid 
body. According to the Bohr theory, these states are 
to be understood not as a rotation of the nucleus as 
& whole but as an irrotational mode of motion in 
which the shape of the external surface revolves 
about ita centre. As this model predicta, the trans- 
itions between such levels are aasoolated with very 
large electric quadrupole momenta which would not 
easily be explained in other ways. T. Huus (Oopen- 
hagen) described recently published experiments in 
which excited states, interpreted as rotational levels, 
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are produced by the electric feld of protons passing 
close to nualai but not actually oo : 
Tn oe eas Ge Had ares adda E eerste 
extreme to the shell model, and the use of: these 
different pictures in itself does not necessarily oon 
stitute a contradiction. In particular, the liquid drop 
model does not allow for the features arising 
from the closing of shells should be most satis- 
factory well away from the closed-shell nuclei (magic 
numbers), whereas the shell model becomes pro- 
hibitively complicated in that region and allows the 
most precise ictions, near the closed shells. 
However, differences of opinion arise when one has 
to decide which of the two pictures is appropriate m 
any particular problem, and such pointe led to a lively 
discussion. The questions were not, of course, finally 
resolved, but the discussions gave all icipants 
a rather clearer idea of the unsolved problema. 
Another question about models which erie 
prominently in the discusion was the pro 
tion for a nucleus in interaction with a Sees 
or proton. H. H. Barschall (Wisconsin) reported very 
extensive and interesting resulta about the scattering 
of neutrons in many nuclei, both as regards energy 


Weisskopf in which the nucleus is treated as a sphere 
with a constant refractive index and absorption 
coefficient—a ‘alouded ball’—though the 
absorption ooeficient used to fit the curves is 
surprisingly small. 

Several different methods of estimating the radius 
of a nucleus were mentianed, the moet extensive work 

by R. Hofstadter (Stanford) on the 
scattering of 150-MeV. electrons by nuclei. These 
ee ee ee 
They would icate an electric density distribution 
in. the nucleus with a fairly strong maximum in the 
middie and a gradual decay rather than the usual 
icture of a uniform density with a ly defined 
boanias However, the distortion of the electron 
wave function by the electric field of the nucleus is 
large enough to throw doubt on the simple diffraction 
theory, and more work will have to be done to be 
sure of the mterpretation of the ta. The 
energy difference between the 2p- and ls-levels of 
-mesons near a nucleus also tends to indicate that 
the generally formula for the nuclear radius 
may, not be reliable. 

In considering most nuclear it ig proper 
to think of a nucleus as an isolated system, but one 
seasion of the conference centred around instances 
where the surrounding electrons, or even neighbouring 
atoms, are of major importance. Conversion of 
nuclear excitation energy through interaction with 
the atomio K, L, M .. . shells is a stock example ; 
so also is the oa of an orbital electron by a 
nucleus. In addition to these, there were discussions 
of the directional correlations of successive radiations 
from 6 single atom. The anisotropy of the second 
radiation with respect to the direction of the first 
may be upeet by æ change of orientation of the 
nucleus while in the intermediate state. E. Heer 
(Zurich) described the effect of an external magnetio 
field on correlation between successive transitions in 
cadmitm-111 (the product of the §-decay of indium- 
111), from which the magnetic moment of the first 
excited state could be deduced. The anisotropy m 
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'. the absence of an external field depends upon the 
arystalline state of the source; for a polycrystalline 
indium source, it shows a maximum value of 20 per 
cent-at the melting point. Experiments with T 8 
(non-cubic) crystals showed a dependence of the 
observed anisotropy upon the orientation of the 
counters with respect to the crystal axes. 

Other topica involving atomic were the 

elastic scattering of rays, m which acattering 
by bound electrons is coherent with nuclear scattering 
and the.orientation of radioactive nuclei by magnetic 
flelds at low temperatures, which has been achieved 
. with elementa that form Tutton salts. 
In sessions devoted to I techniques, 
_ reporta were given by D. W and J. H. Fremlin 
(Birmingham) of the processes by which multiply- 
charged ions (for example? *N*t) can be accelerated 
in a cyclotron and of the types of nuclear reaction 
that such relatively heavy nuolei produce. Particular 
interest was shown in an impromptu pace bie given 
by R. Birge (Berkeley) of the bubble-chamber 
experiments initiated by Glaser at Michigan, in which 
ionizing particles cause ebullition in a superheated 
liquid. 


SECOND INTERNATIONAL 
CONGRESS ON RHEOLOGY 


HE Second International Congress on Rheology 
was held in Oxford during July 26-31 and was 
attended by some 245 rheologists acocompanjed by 
about fifty visitors. The p j commenced 
with an addres on ‘Rheology for Mathematicians’, 


Ai Ie et on neg el ing shaies ce oa anor i 


Taylor, who various way in which mathe- 
msticians caen ‘help rheologists and the attitude of 
practical rheologista to the pure mathematician. 
The technical programme of the Congress consisted 
of six invited lectures as well as a number of sectional 
meetings run in parallel. Nearly half of the forty- 
nine contributed papers dealt with properties of high 


posmen, and these Sig the subject-inatter for - 


ion A for the w of the Congreas. A short 
(half-day) Section O was concerned with problems of 
lubrication, all other contributions being grouped 
into & miscellaneous Section B. 

In drawing up the programme, the aim of the 
o izing oammittes had been to cover the extended 
fleld of “the study of the deformation and flow of 
matter” as widely as possible. The subjecta of the 


invited lectures illustrate this policy: sur | effet 
él i ux (Mme. A. Dobry-Duclaux, Paris) ; 
rheologi blema in the fabrication of plastica 
(Dr. R. 8. cer, Midland, Mich.); rheology and 


applied mechanics (Dr. R. N. J. Saal, Amsterdam) ; 
rheological behaviour and» the molecular jumping 
mechanism (Prof. F. H. Muller, Marburg); water 
association and hydrogels (Mr. B. Forslind, Stock- 
holm); and biological problems for the rheologist 
(Dr. P. Eggleton, Edinburgh). As well as many papers 
on plastics and high polymers generally, sectional 
papers covered a wide range of materiale—for 
example, clays, metals, gelatine gels, flour doughs, 
diamonds, greases, bitumens and protoplasm. Dis- 
cussions ranged from methods of ey to the 
study of chronic bronchitis in man and the diagnosis 
. of pregnancy in the cow. Papers were read, and dig- 
cussions took place, in English, French and German. 

Moet of the papers were circulated as preprints 
before the meeting opened; all of them, together 


be held in future years. 
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with summaries of the discussions which followed, 
will be published in book form: by. Butterworth’s 
Pubheations, Ltd., London, and will appear, it is 
hoped, within about six months. In conjunction with 
the Congress there was a amal! exhibition of com- 
ea ale ial rheological apparatus, and = 
also arranged a special display o 

rhealogioal books. : i 
There were three ing meetings. At the first of 
iaa a nanba Ge tael faa ae Boe 
including one illustrating Sir Geoffrey Taylor’s own 
investigations on the dragging of anchors. Another 
evening was devoted to a discussion on international 
organization of rheology, at which the International 
Union of Pure and. lied Physics was represented 
by its president, Prof. N. F. Mott (Bnstol), the 
International Union of Chemistry by Mme. A. 
Dobry-Duclaux (Paris) and that of Theoretical and 
Applied Mechanics by Prof. J. M. Burgers (Delft). 
Jt was decided to form an International Committee 
on Rheology consisting initially of one representative 
each from all national’ groups devoted solely to the 
study of rheology, with power to co-opt individual 
rheologists from countries where no such groups as 
yet exist. The ip of the ocommitiece is 
temporary, until the national societies can elect their 
own representatives. Later in the Congress, the 
representatives of France (Prof. H. Weiss), Germany 
(Prof. F. H. Muller), Great Britain (Mr. A. G. Ward), 
ee (Dr. R. N. J. Saal) and United States 
. 4. B. Spencer) met under the chairmanship of 
Mr, Ward, and Prof. B. Gross (Brasil), Prof. 
M. Reiner (Israel) and Prof. A. Peterlin (Yugoalavia). 
[t was resolved also to send invitations to rheologists 
in India, Japan and the Soandinavian oountries. 


” 


The purposes of the Committee were laid down as 
follows: ‘'(1) To bea ent body for organizing 
future ional Oongreases on Rheology, (2) to 


encourage Dew national organizations for the study 
of rheology, and (8) to act as co-ordinating body in 
other international co ions in the field of 
rheology’. Dr. R.N. J. (Amsterdam) is acting 
as temporary secretary. i 

A. third ing was devoted to a discussion on 
nomenclature aa ‘symbols. A number of reports 
formed a basis for the discussion, including that by 
Prof. J. M. Burgers and Dr, Q. W. Scott Blair, pub- 
lished in 1949 under the auspices of the now defunct 
Joint Committee on Rheology. Dr. H. Leaderman 
(Washington, D.C.) reported on the still tentative 
but valuable “proposals for nomenclature for linear 
visoo-elastio behavior’ put forward by the Oom- 
mittee on Nomenclature of the (American) Society of 
Rheology. Following the discussion, certain recom- 
mendations were sent to Dr. Saal as secretary of the 

At the Congrees dinner, held in the Hall of Christ 
Church, Sir Ben iser, a8 guest of honour, in reply 
to the toast of “The Guesta’’, proposed by the president, 
summarized the history the British Society of 
Rheology and recalled the Firat Congress held in Schev- 
enimgen in 1948. Dr. R. 8. Spencer, president of the 
American Society, proposed ‘‘International Rheology’, 
to which Mme. Dobry-Duolaux replied in French. 

The Oongress was closed by f. A. Peterlin 
(Yugoslavia), who expressed the gratitude of over- 
seas rheologists to their British colleagues who had 
organized Congreas. Under the auspices of the 
newly formed International Committee, itis hoped that 
other equally pleasant and profitable congresses will 
G. W. Soorr BLAIR 
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~ C RAT BEHAVIOUR -> 


the rat, more than any other animal,.ja 

to be found in the laboratories ‘of many of the bio- 

logical aha aoe it was therefore 4 good subject 

for a miscellan kie thé symposium on, ‘Ret 

erences bid at J kbeck College (University of 

London), during Jay 9-10, by the Association for 
the Study of Animal Behaviour. 

Topics covered at this be dan tea were: hor- 
mones and maturation, fo ection, gonvulsions, 
perceptual functions, stereotype behaviour and 
erie J. T. Eayra (Birmingham), in a paper 
entitled “Hormones and Central Nervous Maturation’, 
described inv tions of the functional relation- 
ships between endocrine and central nervous systems. 
In particular, the secretiona of gonads and thyroid 
were varied, by ablation or injections, and behavioural 
concomitants studied by means of an imgenicus 
battery of tests. In some cases, histologivel studies 


‘of the brain were also made; changes m bifurcations 


and lengths of dendrites, as well as vascularity, were 
observed. Analysia of results suggested that the 
functioning of certam postural oo-ordinating centres 
is accelerated by the secretion of androgens, and that 
this facilitatory process may extend to higher forms 
of behaviour. ith re to thyroid fonctions, it 
has been widely accepted that the cerebral changes 
associated with untreated cretinism in man are 
irrevermible. However, rat experiments still in pro- 
ee ee aA A 
restore both- behaviour cortical structure to 
normal. Experimenta with the steroid hormones 
support in general the hypothesis that the hormone 
acts on & nervous mechaniam which is genotically 
determined and which develops independently of the 
endocrine organ with which it 1s later assoagted. 
Thyroid hormone, on the other hand, although it may 
facilitate the functioning of quitespecific centres, exerts 
an influence on central nervous maturation (there is 
some evidence that androgens do also) ; it is not known 
whether this is a promary or secondary effect. 
8. A. Barnett (Glasgow) presented & paper entitled 

“Problems of Food Selection in Rats”, m which he 
classified food preferences according to whether they 
were common to the species (for example, in the wild 
rat, preference for sweet foods, avoidance of aniseed 
oil) or dependent on the past history of the individual. 
Of the latter kind, ts have shown that 
albino rata can usually select the nutritionally better 
of two foods, though pest familiarity with a given food 
may result in its still being chosen in the presance of 
a better food. The development of poison shyness in 
wild rats was likened to the development of choices of 
beneficial foods. Food preferences, which are prob- 
ably short-lived, may be induced by other members 
of the colony ;. for example, an tmusual food pee fa be 
brought to the nest by one rat-and consumed by the 
others also. The choice of foods by young rats may 
to some extent be influenced by their tendency to 
orientate themselves on the mother; however, there 
is no evidence for detailed imitation. The rat’s highly 


developed tendency to explore its environment and ' 


sample everything in it, together with its capacity 
for associative learnmg, leads to the consumption of 
& great diversity of foods. Dr. Barnett showed a film 
of ts made on food preferences which had 
been lent by the Infestation Control Division of the 
Ministry or iculture and Fisheries. 

ce (Birmingham) read a pa 


Pike ati im the Normal Behaviour of Ho. 
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Tho experiments reported were done mainly on mice; 
but there waa sufficient evidence to indicate ‘that the 
resulta might be generalized to rats. When stimuli pro- 
duce convulsions ın a mouse, the amount of glycogen 
in the bream increases. Rises in blood-sugar and in- 
jection of the anti-insulin hormone also may increase 
the amount of glycogen but not to the extent produced 
by convulsions. It was thought, then, that large 
increases of glycogen in the bram might indicate 
behaviour of a convulsive nature. These increases 
have been found to occur with behaviour usually 
considered normal. For example, the falling 
posture adopted by a mouse when support 
ig removed can be shown to protect it against 
hemorrhage resulting from concussion at the end of 
the fall. The posture occurs within a fraction of a 
second, and so does the glycogen increment. The 
rigidity of the limbs and trunk suggests that- many . 
muscles participate in maintaming the posture, and 
that, therefore, not only s maximal rate of discharge, 
but multimotorneuronal discharge may be involved. 
It waa considered, therefore, that audiogenic hyper- 
excitement, including convulsions, which are 
considered abnormal, should be thought of as part 
of the animal’s normal repertoire. It was suggested 
that such behaviour is a type of emergency reaction 
appropriate to a situation in which there is an 
absence of clues for a more differentiated response. 
In these circumstances, Perormscus exhibita an 
excessive flight réactzon followed by aggressive 
saltation and the sequence ends in cataleptic postures. 
The volume of evidence already brought forward to 
show that audiogenic seizures are likely to occur in 
animals with pathological conditaons is not evidence 
in itself that this mode of discharge is always patho- 
logical ; the may be thought of instead as 
indicating & release of thi | lower motor centres from 
cortical integration. 
The three remaining Papers came from œ- 
Hunter (Oxford) sum- 
marized what is known of the role vision takes in rat ' 
behaviour. By means of extirpation experiments, it 
has been shown that vision is the dominant sense - 
when & ret is learning an elevated maze, olfaction 
being secondary. Normal rata use both intra-mase 
and extra-maze visual stimuli; but the latter are 
especially important. In general, it appears that the 
rat’s visual world is dominated by the more distant 
and more stable features of the environment. Hence 
in the enclosed maze, vision seems to be leas important, 
olfaction and taction being domimant. Specially 
apparatus has been used for showing that 
rate are able to react to wave-length.properties of red 
light, and that they are able to discriminate bright- 
ness, pattern and size. However, certain environ- 
mental features are more readily reacted to than 
others, and thia bas led to the suggestion that 
discrimination learning involves trying out a suc- 
cession of ‘hypotheses’ until the correct one is found, 
that is, mvolves reacting now to this selected set of 
characteristics, now to that, learning meanwhile 
nothing about those characteristics ‘not attended to’. 
Experiments have discredited this view ; in general, 
it seems to be theentire diacrimination situation to 
which the rat reacts. In brightness and ın size 
discriminations, the rat may react to erher the 
absohite or the relational features of the stimuli. It 
will react to relational features particularly if the 
stimuli resemble each other, or as & result of practice. 


. The mechaniam is not understood. It was concluded 


that the visual system functions moet efficiently in 


rd 
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atial orientation, that is, in the aa aa of 
and diredtions. ,- 

R.H. J. Watson. (London) read a paper on ““Stereo- 
type BelHaviour in the Rat’’. Such behaviour is one 
of many kinds often called abnormal which are 
conveniently studied in the rat. Mr. Watson con- 
sidered in detail -the difficulties encountered in 
arriving at criteria for normality and abnormality of 
behaviour. He considered im particular the suggestion. 


‘made by Maier that behgviour abould be considered 


normal if it were predictable from learning theory, 
abnormal otherwise. Using this criterion, Maier 
claimed that stereotype behaviour was abnormal, 
instigated by frustration resulting from presenting 
the rats with an insoluble problem. Mr. Watson 
reported experiments in which a more complex 
insoluble problem was used and in which a more 
complex stereotyping resulted. The analysis of the 
resulta indicates that, both in the insoluble problem 
and in a subsequent soluble problem, the behaviour 
conformed on & number of criteria to that which 
would be predicted from conventional learning theory. 
The results also suggested that such stereotypes 
would be self-perpetuating. 

H. B. M. Hurwitz (London) read a paper, ‘ nge 
Patterns in the Rat”, which was also co with 
the predictive value of learning theory. In learning 
theories, it is commonly assumed that the strength 
of & response is a function of habit strength together 
with drive strength. The favourite experimental 
device for investigating the roles of these two factors 
is the Skinner box, in which rats learn to depress a 
lever to obtain delivery of food in a food trough. 
When the habit has been learnt, food is withheld and 
a count made of the number of lever-preesings pro- 
duoed before the habit 1s extinguished. Data obtained 
in this way are of basic importance to the theories of 
Hull and , for example. Mr. Hurwitz reported 
experiments using a modified Skinner box (which he 
demonstrated) with which the ral and serial 
patterning of responses (both at the food trough and 
the lever) could be observed. Analysis of resulta 
suggested that the ion of & secondary drive, 
frustration, could best explain the behaviour of the 
rat during extinction of the habit. Evidence for this 


General discussions on the pa 
by Profs. R. W. Russell (London) and W. 8. Ver- 
planck (Harvard). There were detailed discussions on 
methodology of the individual researches reported ; 
more general topics covered included bebavioural 
differences between various straina of rate, the use 
of the concept ‘abnormal’, and the predictive value 
of learning theories. B. M. Foss 


, CAREERS IN CHEMICAL 
- ENGINEERING 


N un occurrence during the past few 

years has been the large decline in the numbers 
of man seeking admission to the universities for 
training as engineers, a decline noted not only in 
Britain but also to an even greater extent in the 
United States. Simultaneously, committee after 
Se Pee ee ae eee i 
general, and chemical engineers Be of ia 
Extensive training eohisties oil ob iocale o of little 
value unless the numbers of those willing 


489 


t 


‘trained can be greatly neua ee eee 
by the Institution of Chemical Engmeers of a amall 
brochure entitled ‘Careers in Chemical Engmeering”’ 
is. most opportune (pp. 12-4 plates. Inst. Chem. 
Eng., 56 Victoria Street, London, 8.W.1, 1958; 2s.). 
This:explains clearly, in the simplest what 


-chemical engineering ie, how it developed, what a 
‘ahemical engineer does, his opportunities, and how 


he can be tramed; and it supplements ite descrip- 
tions with admirable illustrations of plant of diverse 
nature, designed and constructed by chemical 
ineers. It is to be hoped that means will be found 
of bringing this pamphlet to the notice of every school- 
boy leaving school, every schoolmaster, and every 
man at present engaged on National Service. 
Modesty, unfortunately, seams to have compelled 
the authors to refrain from mentioning, except in the 
vaguest terms, the remuneration a chemical engineer 
may expect; in this materialistic age, one of the 
first questions asked by a young man selecting 6 
career is: ‘What shall I get and what are 
the prospects ? This aspect might well be amplified 
in a futore edition. A further line of thought is 
aroused by the almost thetical muntion of 
as an. outlet for chemical engineers. Every 
academic member of the profession knows only too 
well the extreme scarcity of good teachers, and this 
fact must be regarded at the moment as the bottle- 
neck in any scheme for the large expansion of 
chemical engineering training in Britain. Untal stepe 
are taken to induce a far larger proportion of chemical 
engineers than at present to go in for teaching, any 
Increase in the numbers seeking training, or in funds 
for laboratory extensions, will be rendered of httle 
avail. H. E. Watson 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


REPORT FOR 1952-53 


HE report for 1952-58 of the director of research 
of the Wool Industries Research Association* 
records that the opening of new research laboratories 


‘at the Leeds headquarters of the Association has 


greatly increased the research tial. Three new 
blocks of laboratory buildings, erected since the end 
of the Second World War, were officially opened by 
Lord Swinton in October last year. With a staff now 
totalling 208, a very considerable variety of research 
topics has bean and is being examined, ranging from 

hoo investigations of a purely consultative type, 
designed to assist industrialists in solving the day- 
to-day problems of a highly technical industry, to 
almost purely mathematical analyses of the system 
of forces acting upon fibre arrays during roller 
drafting, and of the corresponding and resulting 
fibre displacements. 

Among the many research activities mentioned m 
the director’s report, several are noteworthy for the 
ingenuity and modernity of the techniques employed. 
For example, in order to test the theory of carding 
which has been developed at the Association, an 
electrical counterpart or analogue of the three-part 
soribbler has been built. This shows in electrical 
terms what ha to a discontinuous feed, such as 
is obtained from the hopper of a card, as it passes 

* Wool Industries Research Association. Report of the Director of 


Research fi Or No. 106 aia the 
A or $ fPubloation 0. ). Pp. (From 
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through a scribpler, of up to three swifta, and with 
one or more workers and strippers per swift. The 
device can also be used for predicting the effect of 
automatic controllers on the behaviour of the card, 
particularly in respect of possible huntihg of the 
proposed control. This application of electronic 
computer techniques must mean the saving of much 
valuable time, to say nothing of the large amounts 
of actual raw material which would otherwise have 
to be processed to obtain the required resulta. i 
Fibre movement in roller drafting has been studied 
with the aid of radioactive tracers, the principle 
bemg to mix at random into a aliver a certain pro- 
portion of labelled fibres, and then to follow the 
movement of these fibres in the body of the sliver as 
it passos h successive drafting operations by 
standard 


In the biological fleld, work on the identification 
of fibres by use of the sequence in cuticular seale 
pattern along the lengtbs of the fibres has led to a 
new classification of scale patterns for general use 
and has given more sensitive criteria for the identi- 
fication of fibres. Such work may well have valuable 
applications outside the textile field—for example, in 


DS y perhaps be cited 
the Association’s research 


programme, thoy are accompanied by a very great 
of leas spectacular, but nevertheless invaluable, 
work of a routine nature. 
The problem remains, and is 
mental by all workers in technological research, of 
‘getting the resulta obtained in the laboratory trans- 
lated as rapidly as possible into practice in industry. 


true that much information which could, if ae 
a ee ee ee ee 
the industry, remains literally a closed 

ee ee Thia is not 
necessarily due to any strong prejudice against 
scientific research, but rather to the difficulty of 
cia PEE SEE ETS E algae ace 
Wool Industries Research Association has 

made a notable’ to surmount this difficulty 
by the appointment of liaison officers for this sole 
purpose. To quote the report on this matter: “The 


tage of verbal amplification of the Association’s 
publications, and the ad i i 
’ firm’s i problems on the spot. At the same 
time these discussions enable the officers to keep the 
Agssociation’s staff informed of con- 
ditions and develo in the industry; thus 
research work oan be directed along the most beneficial 
lines. Pointe of interest to members are discussed 
which often result in an investigation bemg pursued, 
to the members’ very considerable advantage. The 
officers are also able to arrange for the co-operation 
of member firms in experimental projecta which 
require e trials or surveys. This two-way 
passage of information and of the use of equipment 
m scarcely anticipated when the Haison officers 

inted, but there is no doubt that it is now 
a val le feature of their activities”. 

Such schemes of interchange are, of course, by no 
means novel in the jndustry, and are shared by other 
research associations and by university departments ; 
but it is heartening for those whose foremost aim is 
the technical betterment of industry through sound 
research to see the process 
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THE FRAMEWORK OF 
ASTRONOMY ` 
R his inaugural lecture as Perren professor of 


astronomy in the University of London, which _ 


he gave last year at University College, London, 
Prof. O0. W. Allen choee as his subject ‘Ihe Frame-~ 
work of Astronomy”. At the inning of this 
lecture, which has now been published", Prof. Allen 
rae out that the work of the astronomer usually. 
into one or the other of two categories: the 
a ae ee A E O 
detailing, compiling and investigating 

individual idoal sbjects for thar own sake ; and the con- 
tracting category, which includes the work of unifying, 
consolidating and standardixing. Very appropriate 
analogues are found im the political reahn—namely, 
individualiam and freedom im the first category, and 
regimentation and good order in the second. Both 
approaches are in astronomy. The ex- 
individualiam leads to new ideas and 

ies and also to long observational programmes 

with their risk not only of drudgery but also of-the 
however, 


and the work of consolidation is responsible for 
results which can be used as a besis for further 
advances. The interconnexion of consolidated results 
from different branches of astronomy should lead to 
a strong stable framework of astronomical knowledge 
on which the future oan build, and a great part of 
Prof. Allen's lecture is devoted to a consideration of 
the relation between the framework and the subject 
ag @ whole and also of the problems of 
and using thia framework. For the purpose-of the 
lecture the following definition of ‘framework’ is 
given : 
connected basis facta and quantities of astronomy 
in readmess for use’. It is admitted, that 
no such framework exists; but as the lity of 
ita existance is not éxcluded, Prof. Allen discusses ıt 
under the above form. 

An efficient framework for astronomy would oon- 
tain information that represents it as a whole rather 
Ce ee ee eee 
be “concise, factual, and quantitative”. An example 
is taken from the case of & comet. As every 
of cometary orbits knows, from. at least three 
observations over about a week an orbit is computed 
on the sasumption of parabolic motion and from this 


the data for a more socurate orbit, including the 
eccentricity, to be computed; then finality can be 
obtained when all the observations (probably ex- 
tending over several months) are published and, 
taking planetary perturbations into consideration, 6 
definitive orbit is computed. No improvement is 
possible with existing observations; but on the 
oomet’s next return the procedure could be 
and the sets of elements obtained, which represent 
the definitive orbits, then approach the ideal for the 
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“Tt is a@ complete assemblage of inter-_ 


No, 4376 September 12, 1953 N ATURE A 


T REA framework, that is, “it is efficient, 
sentative, accurate and stable’. This ia typi 
most branches of astron ae ee 
that improved values will become available and later 
work will reap the benefit, but there is also the fear 
that an improvement will change the adopted values 
and upset work in progress. The analogue of the 
definitive orbit cannot, however, be used in other 
branches of astronomy, because values never reach 
real stability, and in- co ce astronomers may 
set up either a ‘rigid’ or a ‘flexible’ system. 

In the rigid framework values of all the important 
constants, as close as possible to the best determina- 
tions at the time of adoption, are selected; but if 
these values are later found to be in error they are 
not changed, a correction being applied for those 
cases that require it, and such a oorrection can 
absorb all the effects of improvements in the experi- 
mental values. While a rigid framework of this 
is necessary for accurate positional astronomy, 
one in use at present does not attain perfection ; but 
the data of ita frameworl& are used for the preparation 
of predictions, and, on comparing these with observa- 
tional results, discrepancies reflect an 
inaccuracy in the framework data. Whether such 
inaccuracies occur or not, the original data remain 
unaltered so that the process of predicting and 
observing can continue without interruption, and a 
clear in. tation can be placed on the observations. 
This rigid system is not, however, suitable in all 
CARES, and in the more rapidly growing subject of 
astrophysics, where socuracy is relatively low, & 
flexible system that caters for perpetual improvement 
is more appropriate. Here, where the quantitative 
values vary, the progressive astronomer adjusts his 
Ta to the knowledge that the values are not 

known, and he is pleased when the con- 
ieee auotuate within the domam of their probable 
errors. This flexible system shows hope of being 
available for the whole of astronomy, including 
astrophysice. 

The theme is developed by Prof. Allen; but it is 
impossible in the limited space to deal with the 
numerous applications referred to, and this article 
can do little more than direct attention to the 
importance of the lecture. Towards the end three 
conditions, as follows, are mentioned as necessary 
for building an item mto the framework of astronomy : 
a clear concept and suitable definition of the item ; 
evidance that the item is vital to the progress of 
astronomy; and some estimate of ita numerical 
value. The mean density of the universe is taken as 
an example on the above basis, although ite value is 
not sccurately known. While the density of the 
visible part made up of stars in external nebuls is in 
the neighbourhood of 10-"* gm./om.', this neglects 
the possibility of tenuous matter ih the inter-nebuls 
spaces. For various reasons, includmg the meagre 
observational evidence relating to this space, it is 
pointed out that, if we t the extreme view of 
the reddening of the nebule sa due entirely to gas, 
the estimate of the mean density of the universe 
would be moreased by a factor of about ten thousand, 
When the mean density of the universe is open to 


_ such doubt, it is realized how far astronomy has still 


to go. In spite of this doubt, however, the 

of the universe has ita place in the devel of 
cosmology, if it can be placed between the limite 
10-"~10-** gm./om.?, it may possibly be restricted to 
a narrower range in a few years. “Tt is already built 
into the astronomy framework as a quantity to be 
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wotched and improved by all means available. If we 
had no other use for astronomy framework, it would 
at least be interesting and instructive to see it change 
as ‘the years go by.” 


COMPOUNDS OF TERTIARY 
AMINES WITH NITROSYL 
CHLORIDE AND WITH 
DINITROGEN TETROXIDE 


By Dr. ALAN E. COMYNS 
University College, Gower Street, London, W.C.] 


LIPHATIC and aromatic tertiary amines have 
been found to react in inert solventa at — 78° 
with nitrosyl chloride and with dinitrogen tetroxide 
to yield coloured complexes. The aliphatic complexes 
are brown and the aromatic plum-coloured. They 
are insoluble in hydrocarbons but soluble in chlorin- 
ated hydrocarbons. The formation of such a complex 
by trimethylamine and nitrosyl chloride was observed 
by Jones and Whalen!, but the generality of this 
reaction, and its significance in connexion with the 
reactions of amines with nitrosating agents, have not 
hitherto been recognized. Amines exhibiting this 
phenomenon include : trimethylamine, triethylamine, 
dimethylanilme, diethylaniline, p-nitroso-dimsthy!- 
aniline and N-methyldiphenylamine. The three 
nitro-dimethylanilines did not form such complexes. 
As the oomplexes are stable only at low tem- 
peratures, conventional methods of analysis are 
inapplicable; the molecular ratios in which the 
reactants had combined in two of the complexes were 
determined as follows. Known quantities of the two 
reactanta were mixed at low temperature in pentane 
golution, and that in exceas was quantitatively 
removed by pumping under high vacuum into & trap 
cooled in liquid air, the reaction vessel being mam- 
tained at — 78° or — 100°. The exceas, collected in 
the liquid air trap, was then determined. The oom- 
plexes studied by this means were those of dimethyl- 
aniline with nitrosyl chloride in excess, and of 
tetroxide with trimethylamine in exces. 
The results are shown in the accompanying tab'es 
These results establish the formation of (C Hy) 
sea at — 78°, and of (CH,),N.N,O, at 
— 100° 
A good solvent for such complexes is a mixture of 
sym.-tetrachlorethane with ether (70 : 30 by volume). 
Qualitative observations of the absorption spectra of 
some of the complexes were made at — 78° in this | 
solvent. Solutions containing an exoeas of dimethyl- 
aniline with nitrosyl chloride and with dinitrogen 
tetroxids had almost identical absorption maxima. 
That with nitrosyl chloride at 808 mu; 
and that with dinitrogen tetroxide at 404 mu. 
The electrical conductance of dimethylaniline with 
nitrosyl chloride was examined in the same solvent 
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shown in Fig. 1. The conductance rises rapidly with 
increase of nitrosyl chloride concentration until 
equimolecular quantities are present, and then 
-" remains nearly constant. For comparison, con- 
~- ductance curves for nitroayl chloride slone, for a 
lammonium salt, and for dimethylaniline 
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were also obtained under the same conditions, and 
are shown in Fig. 2. The can anneo the diet l- 
ansao lorde cooks af fhe sana order 
as that of tho quaternary ammonium salt, and is 
much greater than that of dimethylaniline hydro- 
chloride at similar concentrations. 

These results strongly suggest that the complex 
should be formulated as s i i salt : 


KOH) (0H) N NOJC; 


and the of the absorption spectra indicates 
as 3 ai nae a simular structare : 


[(C.H,)(CH,),N-NOINO,- 

The decomposition of the aliphatic complexes is 
rapid at — 55° ; the complexes of the aromatic amines 
are more stable, and their formation oan be observed 
as & transient brown ooloration when solutions of 
the reactants are mixed at room temperature, before 
the green colour of the nuclear nitroso-compounds 
oren The ition products of the oom- 
plex of trimethylamine with nitrosyl chloride were 
studied in detail by Jonee and Whalen'; they 
included trimethylammonium ohloride, dimethyl- 
ammonium chloride, and nitric oxide. Trimethyl- 
ammonium nitrate and nitric oxide are likewise 
ee ee eee oe 

i tetroxide. The decomposition of the 
dimethylanilme-—nitrosyl chloride complex yields 
p-nitrosodimethylanilins hydrochloride: and this is 
the product isolated when the reactants are brought 
together at higher temrperatures*. 

The decomposition producta obtained by Jones 
and Whalen from their aliphatic complex agree with 
those assumed by Hughes, Ingold ef al.* in their 
suggested mechanism for the oxidative dealkylation 
of tertiary aromatic amines during nitrogation and 
nitration. The properties of the complexes obtained 
in the present work correspond closely with those 
prediated for yt intermediate nitrosammonium ion 


postulated for this dealkylation. 
I wish to thank Prof. E. D. Hughes for suggesting 


this investigation, and Dr. R. Passerini for 


the absorption spectra. [April 14. 

1 Jones and Whalen, J. Amer. Chom. Sos., 47, 1845 (1085). 

+ Wober and Rauscher, Annalien, $56, 106 (1042). 

* Giaser er. Se Sng A, ds A DOE) ees 
2871 (1980). 


THE Z-ENZYME IN AMYLOLYSIS 
bas been found by Peat, Pirt and Whelan! that 


crystalline B-amylase is unable to promote hydro- 
lysis of amylose nd. about 70 per cent maltose. 


Progress is by anomalous linkages, which 

however oan be split by the “Z-enxyme’, 

for this is present in, for example, soya 
lase. idence was by Peat, Thomas 


Whelan’ which suggested that the Z-enzyme is 


" a B-giucogidase. The exact function of the 


is clearly a matter of considerable interest and 


Ce. 

ia eae pont ase performed by us we have confirmed 
the undoubted existence of the arrest point, and, in 
general, our soya and crystalline amylases behave 
like those described by Peat et a. However, attempta 


: to identify the Z-enzyme with B-glucosidase have 


been unsuccessful. If potato amylose limit B-dextrin is 
hydrolysed by soya amylase under conditions favour- 
able to the action of the Z , we should expect 
glucose to be liberated first, followed by maltose. 


ka 
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PP ec ted diy 2 ugm. can be detected 
veing, paper chromatography, employing the 
At of Partridge’. Since many times as much 
maltose is needed for a corresponding indioation, it 
should be possible under suitable conditions to detect 
glucose among the reaction producta as soon as 
maltose. In any oase, the yield of glucose at an 
advanced stage of the reaction should correspond to 
about 1 per cent of the substrate used—if we assume 
the mean chajn-length of the limit dextrin to be a 
hundred, & reasonable assumption in view of its blue 
value, method of preparation, eto. 

We amylose limit B-dextrin from potato 
amylose by the repeated action of 
e at pH 3-6, dialysis and recovery with 

ol. Acting on a 0-1 per cent solution of this 
with soya amylase at~pH 5 and 83° C., conditions 
very favourable to the action of the B-glucosidase of 
soya, we secured a rapid hydrolysis ultimately 
reaching beyond 90 per cent maltose. From con- 
centrates of the reaction mixture at intervals, 
chromatograms were run on quantities i 
2 mgm. of the dextrin substrate. Alth maltose 
was abeent at the outset but moreased ing the 
reaction, no glucose could be detected at 50 per cent 
hydrolysis. But a withdrawal after the reaction had 
passed 90 per cent and had apparently ceased 
revealed about 4 ugm. of glucose in 2 mgm. of reaction 
products, or 1 in 500. <A control hydrolysis with 
maltose instead of the dextrin gave a famter spot for 
glucose. Having regard to the probable action of 
traces of amylas in. splitting off chains with an 
odd number of glucose residues from whioh glucose 
would be ultimately formed by the action of the 
Bp-amylase, it can be concluded from this i 
that the formed was due to the latter cause, 

lus the action of the slight trace of maltase present. 

ore, the changes in absorption values of the 

iodine colorations were indicative of the intervention 

of a-amylase in this reaction. It should be added 

that control chroma were run with glucose, 
maltose and maltotriose in all cases. 

As it was possible that for some reason our soya 
amylase (prepared from soya beans by the method of 
Newton ¢ail.*) was deficient in B-gtucosidase (a test with 
cellobiose as substrate was positive), resort was had 
to emulsin. Two tions, one specially made 
from sweet almonds by the method of Tauber, were 
used, each of which promoted a vigorous hydrolysis 
of cellobiose at pH 8, but each possessing faint 
a-amnylase activity, as is well known'*. In one 
ee ee ae ee 
pH 5 and 38° O. on (a) 0-2 per cent amylose limit 
§-dextrin, (b) 0-002 per cent cellobiose, (o)-0-002 per 
cent maltose. 


to 


The concentration of B-ghicosidic groups in (a) 
would PAT or exceed that in (b). 
Chromatograms ah hydrolysis in (b) to be well 


advanced in one day and complete in two 
days. But in (a) & trace of maltose though no glucose 
was indicated in one day, and, after five days, glucose 
equivalent to 0:3-0:4 per cent of the amylose limit 
-dextrin that had been taken. The same amount of 
glucose had been formed in (c) as in (a). Enough 
maltose was present in (a) after ane day to have pro- 
vided the maltase present thereafter with more sub- 
strate than in (e). The active cellobioee-splitting 
enxyme in the emulsin had failed to split glucose 
directly from the amylose dextrin, since the small 
amount formed would be fully accounted for by the 
actions of amylases and maltase. 
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Reaction mixture (a), brought to pH 3-6 and 
treated with e amylase, was hydrolysed 
almost to completion. A preparation of the Z-ensyme 
from soya amylase behaved, in general, similarly to 
emulsin and was shown by its faint action on amylo- 
pectin limit B-dextrm to contain a faint trace of 
a-amylase. 

These results raise doubta as to the identity of the 
Z~enxyme and §-gtucosidase. In considering alterna- 
tives, one is continually brought back to a-amylase, 
traces of which could resemble the Zenzyme. Peat 
et al." ruled out this possibility after experiments in 
which the Z-enzyme was replaced with salivary 
a-amylase in great dilution. The latter increased the 
limit of action of crystalline f-amylase on amylo- 
pectin, whereas the former failed to do so. One 
aspect of the action of a- m the presence of a great 
exceas of B-amylase was not discussed in their paper. 
The internal chains of amyl may be taken as 
averaging 5-6 units in length’. A single fiesion of 
an internal chain by a-amylase would expose, on an 
average, only three or four glucose residues at most 
to the action of B-amylase leading to only one more 
flasion, whereas the corresponding result with 
amylose limit 8-dextrin might well be fifty or more 
residues broken down to maltose. In the presence of 
great excess of lase, a suitably small amount of 
a-any lage , e easily measured with amylose limit 
8-dextrizi, could be missed when employing amylo- 
pectin, ita limit in or amylose gtyoollate aa 
substrate. As regards the last-named, which was 
used by Peat et al.! in the determination of a~amylase, 
it abould also be remembered that rate of fall of 
absorption value at 680 mu promoted by a-amylase 
acting alone is relatively low when substrates of 
great chain-length are employed’. 

Another point is that salivary a-amylase is not 
typical of all a-am in one respect. It can 
attack a-1,4 glucosidic linkages close to the branch- 
pointa in amylopectin; only those connecting to the 
glucose residues actually involved in the 1,6 linkage 
are immune to its attack’*. Malt a-amylase is an 
example of another type which can easily attack 
linkages only when they are five or six units away 
from & non-reducing end or branch-point!'-". This 
means that an internal chain of av length would 
be leas readily split and, when split, this would be at 
such & ition that the length of the chain thereby 

to the action of B-amylase would be four 
unite shorter than in the corresponding case with 
radivary amylase. Thus, malt a-amylase would split 
these internal chains less readily than salivary 
amylase, and there would be, per fission, leas material 
available for B-amylolytio action. The a-amylase of 
the soya bean may resemble that of malt. Both 
oocur in Nature in association with B-amylase, which 
takes ower fonctions of saccharification. 

Amylolyges of amylose and amylopectin by 
B-amylase containing & slight trace of a-amylase in 
parallel experiments present the following ocon- 
tresting features. Because of the relatively large 
number of chain-ends on which the can act, 
B-amylase hydrolyses amylopectin in dilute solution 
many times faster than amylose. After completion 
of the purely B-action, subsequent action on amylo- 
pectin is restricted by the rate at which traces of 
a-amylase present can promote flasions of the internal 
chains. ‘The shortness of the latter restricts both the 
affinity of some a-amylases and any further fission 
by the B-enzyme. This second phase, for one if not 
both of the reasons given above, must be exceedingly 
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Acrtow OF S-AHYLARN ON c-TREATED AMYLOSE ND Ş-TALLTED AMYLOSE 


Time of 
f-amylotysts (hr ) 


B.V. (080 ma) { 





slow compared with the carresponding flasion of 
amylose in the second phase. Thus, with a suitable 
addition of such amylase, amylolysis of amylopectin 
would stop (within the limits of experimental error), 
whereas that of amylose would continue. 


The possibility that Z-enzyme action is due to a‘ 


suitably low trace of a-amylese in our opinion merits 
further investigation. All the phenomena reported by 
Peat at al.'" can be explained on such a oie for 
example, the limita of action of phosphorylase in the 
presence and absance of the . Even the 
failure of mercuric ions to inhibit the action of the 

#-ensyme or emulsin is not conclusrve f that 
-~ their’actions are not due to a-amylases. latter, 
unlike B-amylases, are not necessarily inactivated by 
Sener compounds™, are not inactivated on the 
acid side of the pH optimum"™ and, when inactivated, 
the process takes time's, 

Our specimen of crystalline B-amylase is contsm- 
inated with a minute trace of a-amylase, as shown 
by its action at pH 6 on amylopectin limit §-dextrin. 

One point we would like to add: an amylose 
described by Hopkins and Jha", which was prepared 
from potato starch by unfusion at 68° O. followed by 
precipitation by thymol, was hydrolysed rapidly te 
78 per cent by crystalline -amylase at pH 86 
reaching a limit at 80 per cent, whereas the amylose 
left behind theetaroh avanniee ‘a its eam opare 
by tbhymol, was correspondingly hydrolysed only to 
59 per cent with a limit at 64 per oent, 

We are indebted to Dr. A. K. Balls for his gift of 
crystalline ‘B-amylase. 

R. H. Hopxins 
R. BD 
Department of Applied Biochemistry, 
University of Birmingha, 
Edgbaston, Birmingham 15. 
‘Peat, 8., Pirt, B. J., and Whelan, W. J., J. Chem., Soc., 705 (1062). 
* Peat, 8., Thomas, G. J., and Whalan, W. J., J. Chem. Sos., 722 (1052). 
* Partridge, B. M., Biokem. J., 46, 238 (1945); Nature, 184, 143 (1049) 
ale! a aoe B. H., and Naylor, N. M., Cereal Chem., 10, 
* Kuhn, E., #. payriol, Chem., 185, 12 (1024). 
‘Josephson, K., Ber., 58 B, T726 (1025). 
masa Ds ase J., and Corl, G. T., J. Biol. Chem., 190, 681 

Myrback, K., “Adv. Carbohydrate Chem 3 260 (1048). 

* Hobson, P. N., , Whelan, W. J., sai pea 8 J, Chom, See., 3506 

(1960 


n Whelan, W. J., and Roberts, P. J. P., Nature, 170, 748 (1052). 
'! Mytbiisk, K., and Ailen, L. G., Svensk, K Kom. Tid., 68, 142 (1944). 
"n Aehwhnmer, 8., J. Bial. Chem., 188, 181 (1080). 
u Aird, B., and Hopkms, R. H. (anpubliahed). 
M. L., Weill, 0. B., and Well, B. B., J. Amer. Chem. Soo., 
en 10% (iedsy 


des Industries Agricole, 


. Birmingham (1036). 
1? Hopkins, B. H., ' and Jha, B: K., Biochem. J., 48, 319 (1950). 


We are glad of the opportunity of commenting on 
the communication of f. Hopkins and Dr. Bird, 
which raises the old doubt that Z-enzyme is in fact 
a weak a-amylase. a ee eee 
neceasity of distinguiahing 

and we concluded that the experiments there detailed 
did in fact do so. „Prof. Hopkins now discounts the 
evidence of experiments in which amylopectin or 


amylose glycollate were the subetrates on the grounds 
that these methods of detecting weak a-amylase 
activity were insufficiently sensitive, a conclusion for 
which no experimental evidence ‘is afforded. We do 
not share this view; but we would point out that all 
our evidence is not based on experiments with 
amylopectin or amylose glycollate. One of these, 
which we regard aa conclusively showing that 
Z-enzyme is not an a-amylase, has a tly been 
overlooked by Hopkins and Bird, aitidaah it con- 
forms with their view that amylose is a better teat 
substrate for a-amylase than is amyl i The 
results of this experiment are re-stated balow, together 
with further details not reported at the time. 

A highly purified amyloge was used as the sub- 
strate in two parallel experiments in which were 
examined the successive actions of (1) Z-enzyme 
followed by f and (2) a weak 
a-amylase fo Beas lari by B-amylase. The amylose 
(B.V. 1-47; for definition of B.V. see ref. 2) -was 
digested. with Z-enzyme for ten hours, during which 
time the B.V. fell to 1:42. When the amylose was 
similarly treated with the highly diluted c-amylase, 
the degradation was more extensive, the B.V. falling 
to 1-38. In each case the enzymes were then im- 
activated by heat and arystalline p-amylase was 
added. The changes in iodine-staining power observed 
are shown. in the table. i 

These figures show that Z-enzyme action, which 
resulted in a smaller initial change in B.V. than did 
a~amylase action, enabled a more complete B-amylo- 
lysis to take place, although-the rate of f-amylolysis 
of the a-treated amylose was at first greater than 
that of the Z-treated amylose. The limiting per- 
centage conversions into maltose (measured by the 
Va reducing power) supported the evidence of 

ne-staining, being 89:4 per cent for a-treated 
amylose and 97-7 per oent for Z-treated amylose. 
Thus it is clear that Z-enzyme exerts a true de- 
branching action, enabling complete B-amylolysis to 
take place. It does not fragment the amylose mole- 
cule aftér the fashion of a-amylase, the action of 
which enzyme is such as to leave iodie-staining 
fragments of the molecule still protected from 
p-amylase action by the anomalous (Z-labile) links. 

A second point which calls for comment concerns 
the liberation of glucose by soya amylase. Ai the end 
of our paper’ we suggest that the Z-labile linka in 
amylose join single glucose residues to the main 
chains, and we quote certain facta which support 
this ion. The failure of Hopkins and Bird to 
detect liberation of ghucose by their sensitive 
paper-chromatographio method does not mean that 
B-linkages pissspuibls to Z-enzyme action do not 
exist in amylose, but aimply implies that our sug- 
gestion limiting the branches to single głucose ‘stuba’ 
may be incorrect. 

BTANLEY PRAT 
W. J. WHALAN 
t of Chemistry, 
University College of North Wales, Bangor. 
ieee and Whelan, W. J., J. Chem. Sov, 
* J. Chom. Soc., 924 (1948). 
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LETTERS TO THE EDITORS 


The Edora do not hold themselves responsible 
for expressed by their correspondents. 
No notices is taken of anonymous communications 


Audio-Frequency Spectrum of Atmospherics 


THe observations on the low-frequency or ‘slow 
tail’ component in the waveform of an atmospheric 
daaoeiberl roon by Hepburn and Pierce in Nature! 
oe ee 
making similar observations for some years. The 
earlier observations made by Appleton and Chapman’ 
dealt with the evolution of atmospheric waveforms. 
It was shown that many atmospherics consist of an 
Sera 9a eds Amaia tet nae ee pa 
half-cycles of increasing duration, followed by a 
tail’ of usually two rounded half-cycles. The ccla. 
tory portion was found to move ahead of the slower 
disturbance as the distance of p ion increased. 
Further, the quasi half-period of the components of 
the oscillatory portion was found to obey a relation 
differant from the ‘slow tail’. 


During the past few years we have supplemented 
record. 


apparatus covering the 
frequency range 40 o./s._16 ke./s. split by twenty- 
seven. band-pass filters li 


cathode-rey tube and ph i 

sponding waveform in order t there should be 
no doubt as to the type of atmospheric to which the 
spectrum relates. The records obtained show m 4 
sim lat a eigen poe eat of the spectrum 
components in the oscillatory portion and ‘alow tail’ 
of atmospherics as sion at different distances 
from the source. Like the Cambridge workers, we 
are indebted to the Meteorological Office ‘Sferiag’’ 
Organization for the location of sources of atmo- 
spheric. 

In Fig. 1 is shown the relative amplitude of the 
frequency components G(w) for atmospherics of the 
type described above as recerved at four different 
distances from the source. The parte of the spectrum 


Relative amplitude 
prar 
S 


(Kaw) in mY se0,{motre) 
8 


S 





Fig. 1. Reiro amp of the frequ components of 

resol from ‘Tretorn Ugh flashes 
obeerved by at t distances from the avuree. (A) shows 
the affect of on the maxhnum in the ‘dow 
tall’, and (5) effect for the highar-frequency 
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and Matthews; —~-—-, Hepburn 
—-—-, Wateon- Wait, D, day; X, nignt 


resulting from the ‘slow tail’ and the higher-frequency 
a SE ania As is to be expected, G(w) 


feature of the curves ia that the 
froquanoy of tho groacoat eomponant ia the ‘slow tail’ 
decreases as the distance increases, while for the 
higher-frequency sage | rtion the opposite 
effect occurs. The mar in the curves at 
gies in the region ee ea O 
trough with distance are indicative of selective 
attenuation of these components on an increasing 
scalo with distance. 





1,000 2,000 3,000 4,000 
Distance (km) 
Fig. 3. of maximum awn te tn the osollatory 
portion ga a o ts deduced from 
warom o by Watson-Watt (indicated as W.-W.) 
at various the source. D, day, F, “nlant 


An exact comparison of our results with those of 
Hepburn and Pieroe and Watson-Watt, Herd and 
Lutkin‘ for the ‘slow tail’ is not posable, since their 
data were obtained from a measurement of the 
quarter-period +/4, the time occupied by the first 
quarter-cycle of the ‘slow tail’ waveform. If we 
assume + does, 1n fact, relate to maximum frequency 
components, and taking l/t as the frequency at 
which these occur, we may compare the variation of 


_this quantity with distanob with our date. Fig. 2 


shows our resulte for atmospherics received 
under both day and night conditions of propagation, 
together with the co curves derived ag 


plied by Hepburn and 

Pierce’. Watson-Watt, 
ify day or night observations. All the results 
ow the same general trend and indicate clearly 
fk tek neg or eee ee a 


and Lutkin‘ did not’ - 


- - * 
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‘slow tail’ for a given distance is higher at night 
than by day, whereas for the oscillatory portion, 
Fig. 3, not dbalt with by Hepburn and Pierce, it is 
lower at night than by day. 

This investigation is part of a long-term study on 
the spectrum of atmospherics and has been aided 
by grants from the bt of Scientific and 
Industrial Research. <A detailed account of the 
present work is m course of preparation. 

E. W. CHAPMAN 
W. D. Marraaws 
ERR Physics Laboratory, 
ee College, 
n, W.0.2. 
June 12, w 


Hepburn, F., and Plores, H. T., Nature, 171, 887 (1988). 
K T a a Præ. Roy. Soo., A, 158, 1 
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* Chapman, P. W., and Hdwarda, A. G., Proe, U.R.S.I., 8, Pt. 2, 351 


ay H J. F, and ia F. M. Pros. ; 
PN er T T tkin, Rey 


Spectrum of the Night Sky in the Range 
1-2-2 u 

Wa have recently obtamed a series of spectra of 
the night aky im the wave-length region 1-2u. 
A lead sulphide cell was used as the detector in a 
grating spectrograph normally used for photographic 

The spectrum was scanned across the 
tector by rotating the grating, and spectra were 
. obtained in the first order of the 15,000-lines/in. 
. grating, using a 7-56 Corning filter to elimmate 
radiation of wave-length leas than 0-9 xn. 

The graph shows a plot of cell signal against wave- 
length, the average of five runs obtamed at Saskatoon 
during the nighte of June 14, 21 and 22, 1953. The 
spectrometer was directed towards a point in the 
aky about 15° above the northern horizon. Artificial 
lights were absent in this direction for a distance of at 


field of view of the 
by the sun below 120 km. The 
used was 200 A., while the scanning-rate was 1 p/hr. 
The standard deviation of the points obtained from 
individual runs is indicated by the length of the 
vertical lines through these points. 

. The moet striking feature of the spectrum is the 
_strong emission in the neighbourhood of 1-5y. It is 
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sequence of the OH rotation-vibration bands, the 
higher sequences of which were discovered in the 
fio Gece er is Aa afd daea of Wie 
itions &n tensities O 
OH ‘baa aT by Heaps and Haerrberg? 
have been indicated; the lengths of the vertical lines 
have been drawn in rtion to the predicted in- 
tensities. Since ıt is probable that the OH emiagion 
originates from a height of about 70 km.‘, it is to 


be that the band intensities will be strongly 
m by atmospheric water-vapour absorpti 
and the horizontal strokes acroas Imes indicate 


the intensities as corrected for this absorption, the 
correction being, of course, rather uncertain’. 

Over the range 1-2-2, the observed bands can 
be satisiaoto attributed to OH banda; at ahorter 
wave-lengtha agreement is poor. We attnbute 
this to the low signal-to-noise ratio in this region, 
since Kron’ and Krasovalky’, using detectors of 
greéter sensitivity, have obtained general agreement 
with the OH bands up to 1:2. Still, it is possibly 
worth noting that we have observed very intense 
radiation between 1:0 and 1-lu from the aurora, 
and it is therefore possible that low-level auroral 
activity, which is common im these latitudes, has 
distorted the night-aky spectrum in this spectral 
Tange. 

Further investigations of the night sky and auroral 
is wave-length region are in progress, 
research reported here has been by 

ophysics Research Directorate of the Air Force 

Research Oenter, Air Research and 
Dee Command, under Contract AF 19(122}— 
152. 


the 


A. VALLANCE JONES 
Harper Guan 


Physica Department, 
University of Saskatchewan, 
Saskatoon. 
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Difference of Temperature between Pole 
and Equator of the Sun 


Boru Emden’s! old hydrodynamic solar theory 
and the more modern thermo-hydrodynamicel solar 
theory due to Bjerknes* lead to a higher temperature 
at the poles than at the equator of the sun. Bjerknes’s 
theory is, however, more definite as regards the order 
of temperature difference to be expected. Bjerknes 

the sun as & baroclinic coamic vortex in 
which there is a stratified circulation directed from 
the poles to the equator in the upper photospherio 
layer and a reverse circulation in the layer mame- 
diately below. According to him, sunspots, which 
he considers also to be vortices, originate in the sub- 
photospherioc stratum; and the depth of a sunspot 
vortex is connected with the actual diffarence of 
temperature between the pole and the equator of the 
sun. This difference of temperature thus 

a special importance in solar physics, and therefore 
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an observational PTEE S of this gan as 
greatly to be desired. To our knowledge, no measure- 
ment of this quantity is so far available. The reason 
for this lacuna is to be found im the difficulty 
of measuring the temperature of the sun with the 
required degree of accuracy; for the usual methods 
of measuring the effective temperature of the sun 
cannot be trusted to give an greater than 
+ 400° or 500°. But the temperature differance 
between the poles and the se oti aoe ea be of 
the order of 100° or evan lea, so that some 


procedure capable of a higher precision is evidently 


twenty years ago, Woolley?’ evolved such a 
procedure, which he called the method of ‘calcium 
1onization ture” and which could give an 
accuracy of + 50° or better. Recently, during a 
period of conspicuous solar inactivity and under 
perfect o conditions, we were able to apply 
this method to the determination of the temperature 
difference between the pole and the equator. Our 
measurements were.aimed at the evaluation of the 
equivalent widths of the ìà 4227 line due to the neutral 
Oa atom and the ì 3088 line due to the ionized Cat 
atom at the pole and at the equator from nearly 
two hundred solar spectra segured under high dis- 
f ion, All these spectra yielded concofdant values 

or the ‘equivalent breadths. Our final evaluation 
of the pole-equator difference of temperature, which 
was done in accordance with Woolley’s theory, led 
to the conclusion that the pe peas at the pole 
is measurably higher than equator. In the 
calculations we used two alternative theoretical 
values for the ratio of the coefficients of continuous 
absorption at à 3983 (k,) and at ìà 4227 (k,) derived 
by Pannekoek* and by Obandrasekhar’. Pannekoek’s 
value of k/k, = 1-35 gave a temperature differance 
of 96° + 18°, while Ohandrasekhar’s more recent 
value b,/E, = 0-025 Aas 86° + 16°, 

One can derive the depth of a sunspot umbral 
column from Bjerknes’s theory by using the observed 
difference of temperature between the pole and the 
equator. From the above vahies the depth of a sun- 
spot vortex works out as 125 km. and 140 km. 
respectively. It is perhaps signifloant that these 
depths are of the same order as those deduced by 
Milne*, Petrie’ and Uns&ld* from l different 
theoretical considerations. It is therefore not im- 
probable that the umbral of sunspots 
may yet turn out to be one of the solar constanta as 

by Milne many years ago. 

Full details of our observational procedure and of 
our method of calculation are given in a which 
will form part of ‘Vistas in Astronomy”, a book 
(now in the press) dedicated to Prof, F. J. M. Stratton, 
of Cambridge, on his seventieth birthday. 


A. K. Das 
K. D., ABHYANEAR 
Kodaikanal Observatory, 
Indis. 
June 10. 
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. Thermodynamics of Irreversible 
i Eleçtrochemical Phenomena 


Ix a recent letter in Nature Kemp? ‘postulates, in 
opposition to our views**, as the basic equation for 
the treatment of irreversible electrochemical pro- 
ceases, the formula: 


Tde[ds = dudi + pdo/ds — E fixdos/dt, (1) 


where s and u are the entropy and the energy per 
unit mass of the system; v is the specific volume, 
fly thè electrochemical potential per unit mass and op 
the mags fraction of component & (see ref. 6 on this 
subject). In this connexion, we would like to make 
the following remarke, 

(1) The energy in Kemp’s equation is not well de- 
fined. In fact, such an equation has never been derived 
from first principles, that is, from the first-and second 
lawa of thermodynamics. In order to obtain such an 
equation it is in the first place necessary to write 
down the first law for open systems’. A consistent 
treatment'* starting from the law of conservation for 
the density of total (which includes the density 
of internal energy, fhe denal of macroscopic kinetic 
energy, and the aa of electromagnetic energy) 
leads, instead of (1), to 


Tiaj = dai + pdo/as — E paden/ds, (2) 


ENEE heuer PEI a a Oe 
system and where ug is the chemical potential of 
ent b. On introduction of the electrochemical 
potential fiz, (2) can alternatively be written : 
Tdajdi = dg/dt + pdo/dt — 7 figdey/dt — edọjdt, (3) 


P E ee 

E T E T A te 

the ‘potential’ energy ep 

™ Tt is apparent from Kemp's letter that hia energy u 
in equation (1) is identical with our ù of equation (3), 
although he obviously confuses this quantity with 
our u (equation 2), the internal . In fact, 
Kemp “writes: ‘the intringio energy U does, by 
definition, include the totality of the energy contamed 
in the system, so the addition of the term eọp is 
tantamount to including the electrical energy twice « 
over’. m 

(2) It is rather surprising that one ahould arrive at 
the same resulta regarding the thermodynamical 
“driving force” acting on a charged component from 
equation (1) as from the different equation (2) or its 


alternative form (3). 

(3) Asoo sep ““Bince the change in U is 
quite set oes of path followed, it is quite 
correct to apply this equation [equation (1) or (2) ] 
to any proceas whatever oocurring in 
reversible or irreversible’. However, the application 
of Gibbe’s equation to irreversible processes, that is, 
outaide equilibrium, is, from a macroscopic point of 
view, an assumption only to be justifled by statistical 
methods. In fact, it has been shown that the use of 
Gibbe’s equation is only & good approxmnation for . 
‘small’ deviations from equilbrium’. 

(4) Finally, we would like to illustrate once more the 
mapertance of the term edọ/dt in equation (3), as 
all “aa ches adoa “eels Gesell atl 
equation (1). Consider a purely formal change do 
of the gauge of p which is posible according to 
general electrodynamica, while dv = 0, do, = 0. Then 
Š changes as a consaquence of the gauge transforma- 
tion by an amount dù% = edọ, so that, according to 
equation (8): 
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as it should be for this formal change. 

Equation (1) would lead to the obviously wrong 
result ds y4 0, whereas equation (2), which is entirely 
unaffected by the change of the gauge of 9, again 
yields the correct result, equation (4). 

8. R. DE GROOT 
: P. Kiron 


Institute for Theoretical Physics, 
University, Utrecht. 
? Kemp, P. H., Haters, 170, 1028 (1952). 
* Groot, Be a ae e emg Rey tee eet ener ee’ 
B, M, 42 (1051). 
t haror, ere earner ee Roy. Big. Cl. Sol. (in the 
prem 


1 Prigogine, In J. Cham. Phys., 43, O 90 (1983). 
ı Prigogine, L, Maxur, P., and Defay, E., J. Chim. Phys. (In the press). 
"angga B. A, J. Phy. henti #8, er (1929); “Thermo- 
? apay ter 10, N Holland Publishing Oo., 
ean T i cand 
' Tolhoek, H. A. amd Groot, 8. BR. de, PAyetos, 18, 780 (1052). 
t Prigogine, I„ Phynos, 18, £72 (1049). 


Tan above letter by Prof. 8. R. de Groot and his 
co-workers has directed my attention to an error 
in my earlier communication!, but has also made 
more obvious the fundamental error in their own 


paper’. 

In that paper they considered a medium showing 
a bulk motion and in which chemical reactions and 
flows of energy, matter and electricity were occurring. 
Their treatment was in effect a ds consideration. 
of the thermodynamics of a system consisting of an 
elementary volume of that medium. In virtue of 
the flows of matter, this is an open one, and 
the work which it can orm is thus of four kinds : 
volume work, oamotic work, electrical work arjaj 
from changes in the concentrations of the 
pormmponsnis, and electrical work arising from changes 
in the electrical potential of the system. Using 
Gibbe’s equation, we thus bave, expressing the 
extensive properties in terms of unit mass : 

Tds = du + pdv — E pados — E expdes — edẹ, (1) 


“or, introducing the electrochemical potentials : 
Tds = du + pdv — E fades — ed. (2) 


Equation (2) differs from that of my earlier com- 
munioation, in which the last term on the right was 
erroneously omitted, and now leads to profoundly 
different conclusions. = 

The question of the validity of Gibbe’s equation 
in relation to the present problem is of extreme 
importance, but is not the pomt now at issue. 
It may be noted, however, that de Groot and Tolhoek 
in their origmal paper’? made use of Gibba’s equation 
without any hesitation. 

If the formal change dọ in the gauge of ọ is now 
made at constant volume and composition, the 
specific internal energy « changes by an amount edẹọ, 
corresponding to the formal change in the potential 
energy which has now occurred; all other terms on 
the right of equation (1) or of equation (2) are zero 
except the last, — edp. Hence we have the necessary 
result ds = 0. 

Instead of equations (1) or (2), de Groot and his 
co-workers use for Gibbe’s equation : 

Tds = du + pdo — X pde, (3) 


and the same argument shows that, contrary to their 
claim, the formal change in the gauge of p now in- 
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correctly yields de + 0. Thus it is equation (3) and 
ita various other forms (all identical in physical 
content) which are at fault, not equation (1). In fact, 
equation (8), which contains no electrical terms what- 
ever, cannot possibly apply to the system under 
consideration. 7 

When equation (1) is employed in place of equation 
(3) in the study of the system under consideration, 
it is found*that the entropy production oan be written 
as the sum of a product peers hem a and. 
fluxes. Furthermore, with a suitable choice of forces 
and fluxes, the quantities py and ey appear in the 
expression for the entropy production only in the 
combinations ~4, provided that the condition 6 = 0 
applies. This result implies that ọ oan be measured 
separately from the py only if e 4'0, that is, if a 
space charge is present in the systern. ; 

These conclusions are now identical with those of 
de Groot and Tolhoek, al these authors em- 
ployed an inoorrect form of Gibbe’s equation. In 
arriving at these conclusions, however, they era- 
ployed only the force equation (equation of motion 
for the kth component), which is not affected by 
any errors made in Gibbs’s equation. The correct 
form, equation (1), of the latter now allows the same 
conclusions to be obtained directly from the entropy 
balance equation. 
Peran H. Kup 


1 Kemp, P. H., Nakure, 170, 1088 (1959). 


s Groot, 8. R. do, and Tolhoak, H. à., Proo. Roy. Netherlands Acad., 
B, 64, 42 (1961). 


Structure of Meta-aminophenol 


A. SINGLA at es of meta-amimophenol was 
previously studied! by means of rotation photographs 
only, whereby the identification of spots remains 
doubtful. e used the Wei method and 
identified the spots by the method of Schneider. 
We also studied the optical poner of this crystal. 

The were obtai by slow evaporation of 
aloohol solution. The crystal is orthorhombic with 
the following axial data: a = 6-31 A., b = 11-12 A., 
co = 8-60 A; with density (observed) 1-195, ņ the 
number of molecules per unit oell is 4. With these 
data, density was calculated to be 1:208. 

The crystal was found to be optically negative 
with the values of refractive indices y, 8 and a along 
a-, b- and c-axes, respectively: y = 1-688, B = 1-625 
and a = 1-505, and vg = 15° 30’, where v, 1s half 
the optic-axial angle. . 

If the molecules form & paralleliam among them- 
selves then the plane of the benzene ring will have & 
least value of refractive index perpendicular to the 
plane of the ring. 7 

This result shows that the 
ring is closer to the a- and B 
y-direction. 

Over-dxrposed oscillation photographs about the 
three crystallographic axes were taken in a Weiagen-, 
berg goniometer using Ni-radiation. The spots were 
identified by drawing the requisite Weissenberg charts 
by the method of ider’. There are no absent 

of (Akl). When / is odd (AOL) is absent, but 
not (01). The probable space group is Pma (Cty). 


Physics jan aelegae M. N. Dorr 
University of Calcutta. July 9. 


1 Caspari, W. A., PhiL Mag., (7), 4, 1270 (1928). 
‘Schneider, W., £. Kryetallog., 80, 41 (1928). 
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Structure of Selenium Tetrafiuoride 


Ix his interesting communication on the structure 
of Se¥,', Mr. Bowen writes: ‘Only one model was 
found i aa satisfactory agreement with the visually 
estimated ring intensities. This model has a distorted 
tetrahedron of fluorine atoms around the selenium 
atom with two ite FSeF angles of 120° and 
the remaining four angles equal to 104-5° ... 
the uncertainty in the angles [is] + 10°”. 

Now the relationship between the six internal 
angles in a distorted tetrahedron the corners of which 
remain equidistant from the centre ia 
cos! = — ooeB, or, coe -+ ooh = — 1, 
where « is one of the two equal angles, while B is one 
of the four equal angles. For a = 120° we have 
B = 104° 20’, in agreement with Mr. Bowen’s results. 
The « values of 110° and 180° yield, however, 109° 
13’ and 100° 17’ for §, i . Henoe 120° + 
10° for a corresponds with 104° + c. 4° 80’ for B. 

It may be of interest to note that, while the 
analogous six angles in a regular are 

to 109° 28’ = sec! (— 3), those quoted by 

. Bowen are seo! (— 2) == 120° and seo-! (— 4) = 
104° 20’. I should like to add that angles formed 
by the maximum number of equally radii 
with a common origin are to sect (— 1), 
sec! (— 2) and sec"! (— 3), for the uni-, bi- and ter- 
dimensional space, respectively. 


F. LAOHM AN 


2 Natere, 171, 171 (1983). 


Separation of Racemic Mixtures by 
Electrophoresis In a Strong Centrifugal 
or Magnetic Field 

Tau separation of racemic mixturea of optical 
isomers is still limited, with rare exceptions, to the 
methods of Pasteur. For this reason the resolution 
a substances e ries identical in the test-tube 

are i ifferent in biology usually proves 
to bo sdiftionly and expensive both in pasar aad Gi 
the chemioal industry, 

A theory for a generic method must be stated in 
terms of ẹ groes model. The derivation of equations 
for the movement of a body in an electromagnetio 
feld becomes almost prohibitively difficult except 
in the case of a sphere or an ellipsoid, as Alexander 
Kolin’ has found in his study of the migration of 
visible particles. Furthermore, the molectles of water 
are far from infinitesimal in size when compared 
with the i racemic subetances. Since the 
solvent is not a ‘uniform homogeneous fiuid’, 
application of the theorems of hydrodynamics wil 
„bave at best only qualitative validity. 

Consider @ racemic’ mixture—d- and Lphenyi- 
alanine, for example—in a solution which will cause 
ionization as an acid. Suppose a low-voltage electro- 
phoretic current to flow through the solution, and a 
strong centrifugal or a non-homogeneocus magnetic 
fleld to be at right-angles to the direction of molecular 
migration. i 

A simple model may be pictured aa follows. One 
may imagine & large number of small boata drifting 


é 
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on & lake, the boats being identical excepting that 
half have their rudders permanently flxed ten degrees 
to the right, and the other half ten degrees to the left. 
Let us further imagine a light wind in a given direc- 
tion. The boats which were floating at random will 
tend to be turned with their prows in the same 
direction aa the wind, since they can move in this 
direction with least resistance. One may ordinariy 
picture the two seta of boats as di ing at & con- 
stant angle according to the setting of the rudders. 
If there should be sufficient increase in momentum, 
however, the angular departure from the direction of 
the wind would incréese until the boats are broed- 
side to the wind. Here they will again be oriented 
with the wind after making a loop or node. In either 
case, the two groups of boats will travel with an 
increasing separation to the right and to the left 
from the direction of the wind. 

This physical modal co nds to the specifica- 
tions stated for the amimo-acid mixture. The electro- 
phoretic current corresponds to the wind, the 
ionivation as an acid furnishes the prow and stern 
polarity, and the asymmetry of the molecules corre- 
sponds to the fixation of the rudders to the right 
or to the left. Finally, the action of the magnetic 
feld upon the most strongly diamagnetic part of the 
molecule, or eles of the centrifugal fleld n the part 
of the molecule with greatest density, provide the 
equivalent of a keel with a constant downward 
direction in the lake. 

A sharp resolution, of course, would require the 
use of a solvent that will minimize the disturbance of 
Brownian movement. Thia can be achieved by cooling 
the water to the point of maximum density, or, in 
appropriate cases, by using a solvent which remains 
liquid at a much lower temperature. 

FRHDERIOK C, LENDEUM 
College of Medicine, 


University of Minois, 
Chicago 13. 


1 Solence, 117, 184 (1968). 


The Deihi Pillar 


Tax freedom from rusting of the famous iron pillar 
at Delhi has long been a subject of comment and has 
been attributed by some writers to the peculiar 
properties of the ancient iron from which it is forged. 
Although some particulars of its history are obscure, 
it seerns certain that the pillar dates from about the 
fifth century A.D. and is roughly 1,500 years old. 
The immunity of iron from rusting over such a long 
iod is a striking phenomenon and it may therefore 
of interest to report the results of some experiments 
that were made to secertain the reason for this. 


Table 1. ATMOSPHIAIO CORROSION oF BTAIL awp ZCXO 


Corrosion rate, Mils (0-001 tn.) 
per year 
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Table 2. MTEOROLOGIOAL OBSNRVATIONS at NEW DALHI (1961) 


Relattve humidity, per cent, 
Wests 


i 74 52 53 
Relative humidity, cent, |. 
1780h. iii 46 t4 83 


Bainfall (m) 0-2 00 2-1 


Small specimens, 4 in. X 2 in., of steel (4 in. thick) 
and zine (1/20 in. thick) were exposed in the open air 
near the pillar for one year and their losses in weight 
were then determined after the corrosion products 
had been removed. Their corrosion-rates found in 
in Table 1 with the resulta of 
at other stations, both at home 


this way are com 
similar tests 
and overseas. 

It ia clear that the corrosive conditions at Delhi 


are very muld. Indeed, the zine were 60 
little corroded that they i much of their 
original polish after a year’s there. In my 


view, therefore, the lack of serious rusting of tre 
pillar ia to be attributed to the mildness of the local 


climate rather than to any intrinsic superiority m the ` 


corrosion resistance of the iron itself. 

This conclusion is supported by 4 of the 
metecrolo ne data for Delhi, for which I am indebted 
to the In Meteorological Office. The figures for 
1951, which fell within the experrmental period, are 
given in Table 2. 

It is known from the classical researches of W. H. J. 
Vernon -that the relative humidity of the air is 
the primary controlling factor for the atmospheric 
corrosion of iron and that Irttle or no rusting occurs 
unleas the humidity exceeds 70 per cent. The records 
show that this critical value would only be reached 
at Delhi for a short time during the whole year. 
Presumably, too, the sulphur pollution of the atmo- 
sphere, which, as Vernon demonstrated, controls the 
corrosion rete when the humidity reaches the critical 
value for rusting, is but slight in the neighbourhood 
of the iron pillar. 

The late Sir Robert Hadfleld, who was very 
interested in the Delhi pillar and published an 
analysis of its iron, seems to have been of a similar 
opinion, for in one of his papers he prefaces his 
remarks about this and other specimens of historical 
interest by obeerving that “in dry air the action of 
corrosion may be very slight’’. 

j J. O. Hurson 


British Iron and Steel Research Association, 
140 Battersea Park Road, 
London, §8.W.11. 
June 80. 


High R* Frequency in the Blood of 
Australian Aborigines 


In blood genetic surveys conducted prior to 1948 
on Australian aborigines it was shown! that these 
natives possessed the gene H, and that its distribution 
in various Australian States appeared to be patchy. 
In all, the gene was demonstrated seven times (8 per 
cent) ın 234 aborigines. It was found in natives of 
Queensland and the Northern Territory, but not in 
fifty-nine natives of South Australia. 

One of us (J. B. B.) is at present engaged on an 
extensive field survey of aborigines in Western 
Australia and is also collecting blood samples for 
testing in Melbourne. 


jen | oo | um | ave | ay | soon | soy | ane. | Bent | oot. | sor. | peo 
ok Ae 


41 63 
26 48 
0-5 48 


To date, the resulta in relation to the gene &* are 





as follow : 
rai | ame aos | am | we 

Oundesiee Kiemion 2 i 0 
Wihme 35 2 1 1 
Coamo Newberry 80 2 - 0 
Hulga 16 9 - 6 
ae g fats 
Marble 108 1 — 0 
Piigangoora 65 3 - i 

306 18 2 3 


Only seventeen samples of type RA,RA, from 
Oundeelee Miasion and Wiluna in a total of 134 
found have been tested with anti-Ar’ (anti-s) serum 
owing to shortage of this testing reagent. Other 
examples of R's probably remain undisclosed in the 
Ti The purpose of this letter ıs to report finding 

the genotype WR” m Weatern Anstralia, three 
ata aa of which occurred in 395 unmixed aborigines 
in the present survey, and the high RF fre 
quency averaging 6 per cent, but approaching 20 per 
cant in certain tribes. One previous example of 
+2 has been reported" in the blood of an aboriginal 
m Queensland. 

Testa have been made to date covering the A-B-O, 
M-N-8, RAP, Les, Fy*, K, Lus and Hs blood 
It has, however, been necessary to limit severely 
number of testa performed with some antisera owing 
to world shortage. It can be sgaid as a progress 
report that in Western Australian aborigines the 
percentage of P+ is about 25, Fyla+) is almost 
100, Le(a+) is about 38:5, while S of M-N, K, Lus 
and He antigens are absent, or rare. One ‘example 
of the Rho variant presumably homozygous (OD%e/ 
OD*™s) has been detected ın the series; the sample 
showed weak agglutination with some highly potent 
anti-Rho sera, and failed to with others. 
As ja by strengths of agglutination with speaally 
Bel testing sera, it is suspected that an occasional 
variant occurs at the other RA loci also. Tests made 
to date on 125 random adult blood samples have 
failed to show any evidence of the sickle-cell trait in 
this population. 

The full blood-grouping results will be reported 
after the fleld survey concludes about the end of 
1958. 


R. T. SIKMONB 
J. J. QBAYCON 


Commonwealth Serum Laboratories, 
Melbourne, Australia. 
J. B. BED8SELL 
University of California, 
Los Angeles. 


> Binmons, B. T., and Graydon, J. J., Med. J. Ausiralia, 2, 113 (1948). 
CM ge B R J, and Kay, AL P., Amer. J. PAY, Anthro. 
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Theory of Revertible Mutations 


Gena mutation studies of a amgle locus—the 
incompatibility gene complex in Oenothera organensis 
—revealed mutations of two types: (1) permanent 
inactivation or loses; (2) revertible changes which 
included delayed mutations. , 

Both of these occurred spontaneously and were 
induced by X-rays. Because of the novelty of 
revertible X-ray mutations the nature of the induced 
changes has been discussed at some length’ and it 
was shown that they were probably due to genuine 
gene mutations which reverted back to the normal 
allele after one to geven cell divisions after mutation. 
It was suggested that the revertible mutations were 
due to loes of only a fraction of the total mumber 
of polypeptide chains of which the gene is presumed 
to be composed. It followed that the reversion was 
due to the sorting-out of the unmutated from the 
mutated chains, the revertible being the unmutated 
chains and the delayed being the mutated chains, 
as ested by Darlington® for delayed mutations 
adused by mustard gas. 

Although alternative explanations for the revertible 
changes ın Oenothera were difficult to reconcile with 
the data, the possibility of a dauermodifloation due 
to the cytoplaam was not entirely excluded. Similar 
-studies in Prunus avium have now proved beyond 
doubt that these revertible changes are genuine gene 
mutations. As in Oenothera, the incompatibility gene 
consists of at least two mutationally distinct 
or on one definition, two . One controls the 
pollen and the other the style reactions: these can 
readily be distinguished by precise teats. 

The incompstibility tests of a seedling of Prunus 
avium which was obtained by self-pollination with 
a pollen grain carrying an X-rey induced mutation 
are given in the accompanying table. 


Mutant Sy. 
Parent 


selfed 
Sac x Mutant See 


Both alleles active in 
Sa pollen functions 
: funetions 


Sas x 4 Spie 
rea’ y 
Se ot Sy not active in 
style 


Susy X “a 
Mutant Sy X Parent Sy, 





The seedling is self-fertile, which shows that one 
of the g alleles is not operating ın either the pollen 
or atyle or both. The seedling fails as male on the 
parent, Sao and is compatible on S;,, and Sis 
which proves that it is a heterozygote and that both 
Sy and S, are fully active in the pollen. The incom- 
patibility of the seedling when crossed with the 
parent S,,, shows that one of the alleles is not operat- 
ing in the style. 

There seems to us to be only one way in which 
this mutation could have ariaen. A simultaneous 
mutation was induced in the two parts of the S 
complex : the ‘stylar’ mutation remained permanent 
and the ‘pollen’ mutation—which must have occurred 
to have given compatibility to the original pollen 
grain which begot the seedling—reverted to 
normal. The simultaneous occurrence after X-rays 


of & ent ‘stylar’ mutation and a revertible 
‘pollen’ mutation would require a high degree of 
improbability if their causes were in dent, as 
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they would be if the revertible changes were not 
genuine gene mutations. 

The different post-mutational histories of the two 
parta of the S complex show that not only are the 
two parts independent in their mutation but also m 
their reversion. 

The evidence of La Cour and Rutishauser* on sub- 
chromatid breaks, which is the cytological basis 
of the theory of revertible mutations, shows that 
they do not occur in the resting nucleus or at mets- 
phase. It ıs significant that the revertible mutation 
in Prunus occurred with irradiations given at 4 
period which would include the prophase stage. AU 
the permanent ‘complete’ mutations were induced 
by treatments given in the resting stage and not-° 
includmg any prophase nuclei. 

The complementary nature of the cytological and 
genetical evidence not only confirms the link between 
chromosome breakage and gene mutation but upholds 
the theory that revertable mutation is due to a loss 
ofa riion of the polypeptide chains of the gene 
fallowed by recovery of the unaffected remainder. 

D. Lewis 
Les K. CROWE 
John Innes Horticultural Institution, ` 
Bayfordbury, Hertford. Aug. 13. 
1 Lewis, D., Heredity, &, 390 (1051). 
1 Darlington, O. D., Publ. Starisas Zool. Napali., Supp 88, 1 (1950). 
* Ia Cour, L. F., and Rutishauser, A. [ses following communioation]. 


Chromosome Breakage Experiments with 
Endosperm : Sub-chromatid Breakage 


Errors in chromosome separation at anaphase 
appear in the interval following X-raying which 
follows the period when the chromosomes are 
susceptible to breakage’. Similar errors appear with 
various chemicals, but not always in association with 
the later occurrence of chromosome b , and 
with heterochromatic segments after cold treatment‘. 

Barlier accounts give these errors in two forms— 
intercalary adhesion and terminal attachment. 
Typical of many intercalary types is the chiasma-like 
structure at the point of attachment. Levan’ noted 
that the error was scarcely attributable to stickiness, 
since breakage of the bnidge was away from 
the point of attachment. Darlington’ invoked two- 
plane sphttmg of a monid structure to explain similar 
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errors ai meiosis. D’Amato® proposed isochromatid 
breakage with reunion of four broken endsat onepoint. 
Neither of the last two views is compatible with the 
following evidence obtained from Setdia endosperm. 

Fixations were made at half-hourly intervals, 
1—6 hr. following 4 radiation dose of 54 r. (temper- 
ature 18° C. throughout). 

The onset and frequency of sub-chromatid breaks 
as deduced from the errors observed per anapbase 
nucleus are shown in Fig. 1. The complete mitotic 
cycle takes approxmnately 48 hr. A 6}-hr. fixation 
in endosperm undergoing wave mitosis showed meta- 
phases with chromatid breakage (B’) and anaphases 
with adhesions alone. Both primary and secondary 
effects therefore most likely overlap. 

Close serutiny of affected anaphases reveals oon- 
figurations more complex than any hitherto desaribed. 
These involve sasociations at non-homologous . loci 
and oan be olassiflied as intrachromatid and inter- 
chromatid. The first gives loop structures. The last, 
which can involve sister or non-sistears, gives con- 
figurations with unequal arms distal to the pomt of 
union, These aberrations, together with the chiaama- 
like structure evident in intercalary tiong, 
provide the clue to the origm of the point effect. 

Such points, as Darlington? sssumed, clearly 
involve sub-chromatids, & condition being produced 
by breakage and reunion, simulating crossing-over, 
as inferred in Fig. 2 (cf. Fig. 3). The origin of con- 
figurations involving non-homologous loci then be- 
comes clear. They result from sub-chromatid break- 
age and reunion in ooiled and overlapping chromatids 
at prophase (Fig. 4). 


r r 





8. Miorophotographs of anaphase nuclei from Sulla sibtrios 
five hours after &4 r. Mast oral The left-hand nucieus 


shows two interoslary paint effects. Mote sub-chromatld 
and evidence af a n O e On the righi, a peri 
Sai with interchromaild 


nor 
¢ affects in ooe ahromomame (of. Fig. 4 


% 
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The idea of partial chromatid breakage is not 
new. The supporting evidence has generally, however, 
been unclear and indecisive*!*. Two observations 
are in line with ours. They agree in the time at which, 
probably, sub-chromatid breakage universally oocurs 
with treatment, namely, at prophase. Thus Swanson!! 
obtained pertial chromatid breakage with irradiation 
of generative nuclei in Tradescantia pollen, and 
Slirynski**, hkewise, in salivary gland nuolei irradiated 
earlier in ontogeny. 

Apparently the centromere, although passive to 
chromosome breakage in the resting nucleus, limits 
sub-chromatid breakage at prophase. Rees obtained 
evidence of centromere interference in the position 
of point effects. In our material, also, point effects 
are extremely rare near the centromere. We can 
but conjecture if this is also true of thoroughgoing 
chromatid breakage. 

The main conclusion to be drawn from our Soila 

i ts is that regularly sub-chromatid breaks 
are induced by treatment during prophase but not 
during the resting stage and metaphase. 

Finally, there is no denying the probability of a 
causal relationahip between sub-chromatid 
and delayed mutation. It is significant that Lewis 
and Orowe! obtained a revertible mutation in Prunus 
with irradiation of prophase: only stable ‘complete’ 
mutations occurred with treatment of the resting stage. 
Likewise, it is signifloant that mosaics never occur in 

with X-ray treatment of the sperm. 

A. fuller aocount of these observations is being 
given elsewhere. 

L. F. La Cour 
A. RUTISHAUSSR 
John Innes Horticultura] Institution, 
Bayfordbury, Hertford. Aug. 13. 
1 Darlington, O. D., and La Cour, L. F., J. Gomat., 48, 180 (1045). 
' Darlington, O. D., and Koller, P. O., Heredity, 1, 187 (1947). 
* Ostecgran, G., Hot. Notiser., 4, 376 (1949). 
‘Levan, A., and Trio, J. H., Hereddias, 24, 458 (108). 
a rca ae eal ca aa 
* Darlington, C. D., and La Cour, L. F., J. Genot., 49, 185 (1940). 
! Levan, A., Hereditas, Bupp., p. 325 (1049). 
* Darlington, O. D., Hereditas, Bupp., p- 180 (1049). 
‘Nebel, B. B., Amer. J. Bot., H, 365 (1937). 
u Marshak, À, Proc. U.S. Nai, Acad. Soi, 28, 502 (1939). 
u Bwroeon, O. P., Proe, U.S. Nai. Acad. Soi., 83, 229 (1047). 
u Shaynakt, B M., Genahes, 35, 27 (1950). 
u Rees, H., Heredity, Bupp., 6, 234 (1052). 


u Lewis, D., and Grows, L. K., Natures [use preceding communtoation]. 
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A New Method of Estimating the Survival- 
Rate of Anopheline Mosquitoes in Nature 


TH sporoxcite infection-rate of anopheline vectors 
of malaria dissected upon the day of capture depends 
upon, among other variables, the proportion which 
have survived long enough for the completion of the 
extringic cycle of the malaria parasite in them. If 
wild-caught mosquitoes are kept alive after capture 
for a period equal to that of the extrinsic cycle, the 
sporozorte-rate found atthe end of this period would 
represent the proportion with any infection, however 
immature, at the tme of capture. The ratio between 
the immediate and delayed sporozoite-rates ig directly 
proportional to the chance of survival of the mos- 
quitoes from the time that they receive an infective 
feed until sporozoites can be found in the salivary 
glands. The other variables influencing the aporoxzcite- 
rate, such as the infectivity of the ulation, can 
be ignored as they have the same effect on the two 
rates. The pattern of mosquito mortality is thought 
to be geometric, all age-groups on average 
exposed to the same riak of mortality), so that rt 
ig possible to establish a simple mathematical relation- 
ship between the chance of survival and the 
ratio between the sporozcite-rates, where p = the 
probability of a mosquito surviving through one day, 
andn = period in days for completion of the extrinaic 
cyole in the mosquito (1 is subtracted from this 





as the mosquitoes are on average at least one day 
old at the time of the infective blood meal) : 
pe} Immediate sporoxzoite-rate 
1 ~ Delayed sporozoite-rate ° 
log ratio 
orlogp =— IT 


whence p can readily be calculated. 
We have recently made observations in & coastal 
area of tropical East Africa where Anophales gambi 


‘and Anopheles funestus are the principal vectors of 


malaria. The results of dissections made over a period 
of three months (September-December 1952) are 
summarized in the table. The delayed 
sporoxzoite-rate is based on dissections done from 
thirteen days onwards after capture, as direct observa- 
tions of the period of the extrinsic cycle showed that 
thirteen days (n) was the time required for the 
appearance of sporoxzcites of Plasmodium falcoiparwn, 
the predominant parasite, under the prevailing 
climatic conditions. 

The figures show that in this area the average 
mortality of the A. gambia population was of the 
order of 7 per cent per day, and that of the A. 

population of the order of 8 per cent. Such 
low values are constent with the well-known 
efficiency of these species as malara vectors and the 
intensity of the malaria caused by them. The 
suggestion that A. funestus has a higher ee 
rate than A. gambiae waa confirmed by observing the 
mortalities among mosquitoes kept in cages. 
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An estimate of the natural mortality of vector 
species, together with other malanological indices, ig 
& Pp te of the plannmg of malaria control 
eee ae There 18 & possibility 
that the principle of this method of ostimatmg 
mortality may be applicable to other insects which 
act as hosts to parasites with a known developmental 
cycle. 

i C. C. DEAPER 
G. Davipson 
Ros Institute of Tropical Hygiene, 

1 Street, 
n, W.C.1. 
June 5. 


1 Macdonald, G., Trop. Dis. Bull., 40, 560 (1052). 


Abnormal Embryonic 1 Development in 
Drosophila induced by Ultrasonic 
Treatment 


We have found that treatment with ultrasonics of 
eggs of Drosophila melanogaster can induce abnormal 
embryonic development, and the method provides a 
tool for use in experimental embryology. Ultrasonic 
intensities insufficiently great to cause the disruptive 
effecta of cavitation and the associated chemical 
effecta may yet induce streaming movements within 
the egg so that nuclei, cytoplasm and yolk are left 
in unusual positions. Abnormal development may 
then follow. 

Large numbers of eggs at the same developmental 
eo ee 

controlled conditions of uniform ultrasonic 
intensity, at a A Rashes Coat of 1 Me./s., at room tem- 
perature. The apparatus has been described else- 
where!. Subsequent development was investigated 
using stained serial sections fixed at 
m up to 20 hours after treatment. The mode 
of action ofthe ultrasonics was confirmed by visual 
microfoopical observations made.on dechorionated 
eggs during treatment, using an ultrasonic stage 
generator similar to that used by Harvey, E. N., 
Harvey, E. B., and Loomis, A. L.*, when they observed 
the whirling of chloroplasta by ultrasonics in leaves of 
Hlodea 


Embryos treated at the syncytial blastoderm stage 
(two hours after laying at 25° C.) were usually affected 
in the posterior region. The pole cells were most easily 
get in motion; they rotated rapidly and created a 
local vortex into which blastoderm nuclei were drawn, 
followed by yolk and cytoplaam from the interior of 
the embryo as the disturbanoe spread (Fig. 1). After 
treatment at ultrasonic mtensities of 0-3-0-5 
watta/om." for 80 seconds at the syncytial blastoderm 
stage, 91 embryos were incubated for a further 
10-18 hours at 25° C., and then fixed for sectioning. 
Twenty-three embryos showed normal development. 
Ten showed only slight irregularities such as abnormal 
segmentation or absence of gonads. Twenty-three 
exhibited abnormal spatial relationships between 
organs or showed absence of certain organs, the 

involution of the head and the 


go epee being most mark- 
y affected (Fig. 2); no super- 
numerary organs were found. 
Highteen showed no organo- 


value of p genesis but differentiation of 
0-48 0 03 cells occurred (for example, the 
0-35 Oo nervous system was differen- 


tiated into ganglion and fibres, 
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and elongation of muscle cells sometimes took 


* ‘a = m daa i 2 
k l DS 4 place without fusion). Ten showed proliferation 
f: ` + of cells without differentiation into cell types, > 


ee i e He a 2 ` = 
Ln 9 





and seven failed to develop. Similar treatmenta 
at pre-blestoderm stages were either followed by 
50» complete recovery and normal development, or by 
little or no farther development. Our resulta confirm 
the observations of delayed mortality made by 
Pritz-Niggli?. For any given dose of ultrasonics, 
lethality is at a maximum when the treatment is 

carried out at the synoytial blastoderm stage. 

The use of ultrasonics in insect embryology 
on certain advantages over other experimental methods. 
No materials are removed from the egg as they are 
m pricking experiments, and no material need be 
destroyed by the treatment as it is when ultra-violet 
radiation or ocauterization is applied to selected 

regions. 2 

This work is in progreas and will be reported fully 
elsewhere. One of us (8. J.C.) was the recipient of 
the Dorothy Bridgman Atkinson Fellowship, given 
by the American Association of Unrversity Women, 
and the work received financial support from the 
Agricultural Research Council. We are indebted to 
Prof, O. H. Waddington for discussion and encourage- 





ment 
G. GQ. SELMAN 
on oe = 4 Ce A i f E N. J. CoumoxE 
ely of embryo immediately after treatment Institute of Animal Genetics, 
atin BN, blastoderm hudem; DY, University of Edinburgh. ; 
June 12. 
ne 1 Selman, G. G.. and F. 7, Bet Inatr., 98, 220 (1949). 


KL H. 
Beiman, G. G., Exp. Rss., 3, 656 (1052). 
* Harvey E N., Harvey, 1 B., and Loomis, A. I., Biol. Bull, SS, 
(1928), 


* Fritx-Miggli, H, Strahlentherapir, 95, 283 (1051). e 


Avian Medullary Bone 


Srnam the report by Kyes and Potter! that the 
marrow cavities of the tibia and femore of female 
pigeons become filled with endosteal bone during the 
laying cycle, this phenomenon has been the subject 
of intensive study in the sparrow', duck? and domestic 

fowl‘, as well as in the pigeon’, This highty labile 

medullary bone appears to serve as a readily avail- 
able store of calcium for the calcification of the egg 
shell. It has been studied almost exclusively in the 
long bones of the legs, though Zondek* found it also 
in the vertebral column of young cockerels after 
treatment with wetrogen. 

In an experiment with eight laying pullets we have 
found that medullary bone is far leas restricted in 
its Occurrence than has been supposed. It is present 
in al bones, although the skull, humerus, mets- 
carpels, wing digits, metatarsi and toes contam only 
amall amounta. Medullary bone is soft and powdery 
and may readily be separated from cortical and 
cancellous bone either by scraping or by cerefdl 
grinding and sieving. The following table gives the 
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amount of med 
bones from a 
ration and kill 
third egg. 


bone in certain 
ical pullet fed a standard laying 
immediately after laying her . 


T, G. TAYLOR 
J. H. Moorr 


Department of Agricultural Ohemistry, 
University, + isi 


1Kyes, P., and Potter, T. B., Anat. Rəs., 00, 377 (1084). 

' Pfeiffer, O. A., Kirschbaum, A., and W. U., Pale J. Dio. 
Mod., ii o e ao "Ub, 009 (%41) 

* Leandsue, W., Pfeiffer, O. A., Gardner, W. U., sod Shaw, J. O.» 

Endocrinol., $6, 453 (1041). 


4 Bloom, W, and Damm, L. V., Anat. Eso., 81, 01 (supplement) (1041), 


Bea ae er , Rutledge, W. A. and Hale, BR. Wae J. Agra. Sor, 
s, (1948). 


Dan, N , Bloom, H. A., and MoLoen, F. O., Asst. Ree., 81, 448 


a T 0., ene Ban sec oe 83, 99 


* Zondek, B., Lancii, $31, 842 (1938). 


Sex Chromosomes of Ranatra elongata 


In all the members of the family Nepidw 
(Hemiptera—Heteroptera) investigated so far from the 
above point of view, the diploid number of chromo- 
somes in the male germ-cells has been reported to be 
48-38 autosomes and 5 sex chromosomes!, Chicker- 
ing’s*® account of the chromosomes of Ranatra linearis, 
according to which the spérmatogonia of this :nsect 
are of two kinds, oe ee ee and the 
other 48-50 chromosomes, has been shown to be 
erroneous by Stecopoe’. 

Recently, we have been engaged in the investigation 
of the chromosomes of the male germ-ocells of Ranatra 
elongata, collected from the McPherson Lake, Allaha- 
bad, and have discovered to our surprise that the 
sex-determining chromosomes of this species consist 
of four elements, X,X,X,Y, and not of five elemente; 
X,X,X,X,Y, as reported by Bteopoe’ for R. insaris 
and more recently by Dass‘ for R. elongata of Ban- 

ore. According to Steopoe, there are, at the 
meiotic metaphase, 19 autosomal bivalents and 

5 sex chromosomes in R. linearis. We find, on the 
other hand, in Allahabad specimens of R. elongata, 
19 autosomal bivalents and 4 sex chromosomes 
(X,X,4,Y) at the first meiotic metaphase. The 
partners of the bivalents separate no , and all 
the sex chromosomes divide at this stage (the first 
metaphase). Each pole thus receives 4 sex chromo- 
somes and 19 autosomes. The interkinesis is oom- 
pletely abolished. At the’ second metaphase there 
oe eee ee ee EE 
forming & t and becoming 
arranged on the c cgrata of the spindle in such a 
way that the three X-chromosomes are placed towards 
one pole and the Y towards the other. The 19 
autosomes divide and the 8 X-chromosomes and the 
Y-chromosome move to the opposite poles, so that 
at the end of the second anaphase there are 19 anto- 
somes and 3 X-chromosomes at one pole and 19 
autosomes and the Y-chromosome at the other. The 
two types of spermatids’ thus poaseas 22 and 20 
ahromosomes respectively and not 23 and 20 elements, 
ee ee ee 
Steopoe’ in R. linearis. Consistently 

ee een ee ee 
gonial metaphase, and not 48, as reported by Dase‘. 
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The Allahabad specimens of #. elongata differ from 
the other members of the family Nepidm by the loss 
of a single X-chromosome. 

As reported by Steopoe’, the A-chromosomes are 
very small and the Y is large, all the sex chromosomes 
Baud hi a central position in the polar view of the 

apa ee being surrounded by a ring of suto- 

sex chromosomes are markedly hetero- 

pycnotic. In the spermatid nuclei they form & single 

lump of deeply staining matter, whereas the autosomes 
are no longer stainable. 


M. D. L. SRIVASTAVA 
OG. C. Das 


Cad 


Zoology Department, 
University of Allahabad. 
May 16. 


t Regopoe I, O.R. Sos. The, Paris, 9%, 1476 (1625). 
* Steopoe, I., C.R. Soo. Bral., Pans, 98, 1030 (1927). 
* Steopoe, I., Ana, Sci. Umir. Jamy, 18, 611 (1981). 
tDem, O. K. 8., Oeryoiaria, 4 1 (1963). 
* Chickering, A. ML, Treng Amer. kiro. Sos., 37, 132 (1918) 





Resistance to the Maize Rust, 
Puccinia polysora Underw. 


Srncz 1950, epidemics have been reported of a 
rust disease of maize due to Pucointa polysora 
Underw. which is new to West Africa’. The identity 
of this rust has been confirmed by Stanton and 
Cammack* by the discovery of the teleutospore phase 
in Nigeria which agrees with the description by 
Cummins? 


Hitherto the most satisfactory method of com- 
bating the cereal ruste has been by the introduction 
of genes for resistence to these diseases. This is so 
in spite of the ever-changing racial pattern of these 
ruste. A search was therefore made by us for sources 
of resistance to Puocinia. polysora, and a wide range 
of material, assembled by the Department of Agri- 
culture, Nigeria, has been tested in the field and 
under controlled conditions uang methods simular to 
those of Manners*. The material tested may be 
classified as follows : 


Resistance 


Wasi Afrios $1 

Bast Afra 7 KO Tealstanoce found. 

South Afrios, 2 

Tota ` 18 

Ane l No Tealstance found. 

United States 20 Of vartable resistance, 
ieee = } Beveral tolerant and highly re 
Vergstiols > sistant varieties. 


It is clear that several sources of resistance are 
available, and, as some of the resistant varieties 
approach agronomic suitability to Weet African 
conditions, little difficulty is likely to occur in their 
adaptation for West Africa. The location of the 


source of resistance is imteresting in that it ides 
yet another example to support Vavilov’s* ry of 
the centres of origin of cultivated planta, of their 


amocmated pathogens which have evolved with them, 
and of the evolution of genes for pathogen resistance. 

Preliminary crosses between resistant and susceptible 
varieties indicate discrete segregation, reaistance being 
dominant to susceptibility, ag in the case of resistance 
to P. sorght Bchw.". Several gradations of suscept- 
ibility are detectable. 
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Stage Degree of rascoptibliity Appearance efficiency of the leaves. It will be -approximate 
0 Host immune No uredoson developed - because top weight, inch 


1 ETE 


3 Host modera reist- 
sni ' taly 


3 he ENS A 
4 Fie ys atmos 


is g “enive elusters. Large chlorotis 


Of the imported material ao far received, five 
varieties from Mexico show promise of suitability as 
sources of resistance for the synthesis of varieties 
eeu? to West Afrioan cond:tions. 

W. R. STANTON 
R. H. Camuack 
West African Maize Rust Research Unit, 
Moor Plantation, i 
Ibadan, Nigeria. . F 
June 15. 
1 a i Meee Dea A | Feature, 100, 681 
* Stanton, W. R., and Oammaok, B. H. (in the press). 
t Cummins, G. B., Phytopath , 81, 858 (1041). 
“Manners, J. G., rh Biol., 37, 187 (1080). 


"Yer N. Uva Panis raat ooo Immunity and Breeding of 
ae, Satan R.. ‘Methods of Plant Breeding’ 
Tw Oe work 1940). 


Effects of Close Spacin ay the Growth 


of Garden 

ian dies tail DE E neue ie 
plants is so obvious aa not to require experimental 
proof. Horticulturally, this is a problem of consider- 
able interest because it means that attempts to 
increase yields by increasing the plant density are 
not successful. With some crops ‘yield’ may bear 
no cloge relation to total » but this is not Bo 
for most root vegetables. urther, with these crops, 
‘it is possible to determine for any locality the popula- 
‘tion-rapge which can be depended on to give the 
maximum yield of salable roots. Thus on a fertile 
loam’ in Oheshire maximum yields of long beet are 
assured if the plant population lies between 70,000 
and 135,000 per acre. Corresponding figures for globe 
beet are 110,000 and 150,000 with a possible extension 
of the latter figure. Within these population-ranges 
total yields may change slightly ; at the yields of 
salable roots (after Tejection of small ones) remain 
constant. There is almost and sometimes quite 
complete dependence of root size on available space. 
Thus in one experiment on globe beet, plants allotted 
re in. each had a mean root weight of 10-88 oz. 
uction in the space available per plant by 60 per 

cent reduced the mean root weight by 58-4 per cent. 
Why the closely spaced plants should be so amall is 
not clear. In our experiments, even at the closest 
spacings employed, adjacent planta do not suffer 
deformation by mutual preasure. Neither have we 
evidence that it would bo naanl: if they did. Clearly, 
the resttiction ın size which results from close spacing 
is not due simply to lack of ‘room’. Three factors 
of the environment, competition for which may 
occur with closely spaced plants, are light, water 

and mineral nutrients (including nitrogen). 

With garden beet we may assume that the ratio of 
root weight to top, that is, lamina plus petiole, will 
give an approximate measure of the photosynthetic 


. thetic activity of which is 


ey oe the photosyn- 
to be low in relation 


to their weight, and the spacing may affect the period 
of active leaf production. Always we find that when 
the space available per plant is increased, the weight 
of tops produced per plant increases (but never so 
markedly as the increase in available space) and the 
root/top ratio increases. In single experiments it is 
not always poesible to show that the increase in-the 
root to top ratio ia statistically significant ; considera- 
tion of all the available data, however, leaves one in no 
doubt as to the reality of the increase. But this effect 
was appreciable only in 1948 and 1950 and was alight 
in 1849. In 1949, July and sine provided 873 br. of 
bright sunshine. g figures for 1948 and 
1950 were 259 and 807 hr. poe for August only are 
for the years 1948, 1949 and 19650, 89, 192 and 138 hr. 
respectively. Thia does suggest that in relatively 
sunlesas years at least, mutual shading of the closely 
spaced plants may be important, and by restricting 
photosynthesis, may reduce the flow of assimilates 
to the storage ies There is certainly the poambility 
of this because decreases in available space per plant 
do not result in proportionate decreases in the weight 
of tops per plant, so that the weight of tops per. unit 
area of ground is greatest when the plants are closely 
spaced. Alterationa in the root to top ratio induced 
by spacing changes are, however, never so great as 
are the changes ın the weight of topa per plant. It 
appears; therefore, that root weight is more dent 
on or at least related to leaf weight than to ‘leaf 
efficiency’? and that competition for light can play 
only a small part in restricting the growth of the 
closely spaced plants. 

There is no evidence that tition for water 
could explam the results stated In 1048, July 
and August provided 7-54 in. of ram (following a 
rainfall of 4-52 in. in June). In 1950, in only one 
week subsequent to July 1 was the rainfall leas than 
0-50 in., and the total for July and August waa 
6:65 in. Rainfall in 1949 was leas abundant at 4-11 im. 
for July and August; but even so no crops showed 
any of the signs of digtreas indicative of a water 
shortage. 

Analyses of leaves from eight of these experimenta 
have failed to reveal any statistically significant effect 
of close spacing on the contents of nitrogen, pot- 
aium, calcium or phosphorus in the leaves when 
the plants are normally manured. In one experiment, 
close spacing reduced the nitrogen content of the 
leavea when the plants received no manure, so that 
there was 6 significant positive correlation between 
nitrogen content of the leaves and root weight, and 
both were dependent upon the space available per 
plant. When manured, the nitrogen content of the 
leaves was not affected by the spacing, but the 
dependence of root weight on available space per- 
sisted. This is the result always obtained on manured 

lots. 
i It appears, theréfore, that while in the absence of 
mantiring close spacing may result m competition 
for nitrogen, and that competition for ight may be 
operative, the major effects of close spacing on the 
growth of normally manured plants cannot be ex- 
plained solely in terms of competition for water, light 
or the major nutrient elementa. 
L. G. QG. Wanna 
Botany Department, 
University of Manchester. 
May 25. 
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Influence of Rhizosphere Micro-organisms on 
the Virulence of Rhizobium trifolli 


Taa increasing „interest which has been shown 
in the interactions.of RAtgobia with other micro- 
organisms of the indigenous population of the soil 
has been reflected in the growing het of organisms 
which have been found to be inhibitory or antagon- 
istic to their growth in various media. The reviews 
by Casas-Campillo' and Abdel-Ghaffar and Allen’ 
emphasize the prominent role of Actinomycetes m 
such antibioses, but indicate that quite a wide range 
of bacteria may produce significant effects also. It 
is noteworthy that, though much attention has been 
paid to antagonistic organisms, relatively little has 
been reported of micro-organisms stimulating the 
activity of Rhizobia. Krasilnikov and Korenyako* 
found that a number of non-sporing Bacteria of the 
genera Pseudomonas and Achromobacter introduced. 
into the rhizosphere of the By Sarat host induced 
an increase in the numbers of Rhisobia per gram of 
rhizosphere soil, and that as a consequence the number 
of nodes per plant showed an increase and the time 
taken for nodules to a was shortened. Such 
bacteria were termed ‘activators’ in contrast to 
types which were inhibitors, or to others which were 
without effect. ‘These workers advocate that seed 
should be :noculated with mixed cultures of BAtsobia 
plus activators on the basis of their findings of in- 
creased herbage yield and seed set of beans, lucerne 
and lupins. 

While investigating the plant-rhizobial relation- 
ships between Trifolium (subterranean. 
clover) and strains of Rhizobium trifolss m pot experi- 
ments, ıt was noticed that one strain (No. 44) gave 
an ineffective reaction as measured by plant growth 
in sterilized soils; but ın similar soils not subject to 
heat treatment, an effective reaction was obtamed 
with no evidence of nitrogen starvation symptoms. 

Exammation of the root systems showed that in 
sterilized soils nodulation was scanty and restricted 
to a few small, round clumps of confluent, clavate 
nodules. In the non-sterile soils, nodulation was 
unrestricted and much more profuse in quantity; but 


of the same characteristic morphology. Occasional. 


nodules produced from infection’ by the indigenous 
Rhisobita of these soils were large and flabellate, and 
readily distinguished from those produced by the 
inoculated organiam. It was further noticed that 
root ın non-sterile soils showed varying degrees 
of discoloration and sloughing of fragments. Plating 
out surface sterilized (alcohol-peroxide) pieces of roots 
on suitable nutrient agars revealed infection by a 
range of fungi and bactema frequently found in 
association with plant roots. The fungi most fre- 
quently encountered were members of the genera 
Fusarium, Trichoderma, Penicillium, Aspergiius and 
various dark-coloured Dematiacem. The range of 
bacteria found was diverse and included both sporing 
and non-sporing types typical of zymogenous activity 
in the proximity of plant roots. 

Surface-sterilized seeds of subterranean clover 
were germinated on water-agar, the testa removed, 
embryos i and transferred for aseptic 
growth on slopes of a mineral salte-soft agar medrum 
free frem sources of nitrogen and carbohydrate, but 
which was capable of adequately providing other 
major and trace nutrient elementa. The test-tubes 
contaming the planta were held in the glass-house 
until the first trifoliate leaf had unfolded, and then 
inoculated with a suspenmon of organisms grown on 
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agar slopes. “The accompanying table shows the 
comparison in nodule numbers for two strains, 
Nos. 44 and 480, of RA. irtfolit with a nil control 
series from which the RAtzobia have been withheld. 
Strain 480 is an effective strain with nodulation little 
affected by the presence of the other rhixosphere 
fungi and bacteria applied with the inoculum. Strain 
44 is poorly virulent, and forms few nodules on 
subterranean clover in pure culture. In the presence 
of some fungi and bactena ita ability to produce 
successful infection of the root system is enhanced, 
and nodulation improves to give an effective reaction. 


NODULE OOUNTS PAR PLANT FOR 


RIHANA 
PLANTS PER TUSH. 
+ 24 


LOATYS TUBES BACH WITH 
STANDARD ERROR OF TRIATKANYT MAAN 


0 
0 
0 
0 
0 
Q 
„Q 
6 
0 
0 
0 
Q 
0 
0 
0 
0 





The presence of a parasitic organiam capable of 
rapidly killing the plant completely inhibits nodule 
formation as in the case of Fusarium 1018 and 
Solerotinsa 1015; where the degree of parasitiam is 
not so great, but invasion of root tissues takes place 
with extenstve local root rots, as in the case of the 
dematiaceous fungus 1017 and Hormodendrum N, the 
nodulation with RA. trifolks strain 480 shows a re- 
duction probably due to impaired functions of the 
metabolism of the plant rather than direct antagonism 
of the fungus to the Ritzobta. Some strains of fungi 
and bacteria were capable of stimulating the poorly 
virulent strain 44, but others p no effect. 
Where stimulation is sufficient to produce an adequate 
volume of nodular tissue, the plant reaction is 
effective. Strain 44 may thus be regarded as a strain 
efficient in nitrogen fixation but of poor virulence. 
Its apparent ineffective reaction in sterilized soils is 
not necessarily reprodvoed in natural soils under non- 
sterile conditions where the presence of a wide e 
of soil organiams may be capable of this non ific 
stomulation of virulence in the rhizosphere. The 
question arises as to whether such poorly virulent 
strains of RAszobia may be safely used in the artificial 
inoculation of legume seeds on a commercial basis, 
assuming that stimulation will be adequate in th 
rhizosphere, or whether in testing strains of Rhizobia 
for such purposes, care should be taken to select 
only highly virulent types which are efficient in 
nitrogen fixation, or whether to add the so-called 
‘activators’ as by Krasilnikov and Koren- 
yako*. Furthermore, one wonders whether many of 
the cases of reports of large numbers of strains of 
Rhisobia of inefficient nitrogen fixation found in souls 
under natural conditions may not have been made 
on the basis of poorly virulent strains giving appar- 
ently ineffective plant reactions when tested under 
sterile conditions. Despite such claims, there appear 
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in the literature. very few cases of failure of légumes 
which can be definitely ascribed to a predominant nod- 

_ ulation by ineffective strains of indigenous HAtacbia. 

These observations form part of a series of investiga- 
tions being undertaken on the ecological eras 
of RA. trifoli and ita importance es a factor in 
establishment of subterranean olover in. soile of low 
fertility, the results of which will be reported im 
greater detail elsewhere. 

w J. R. HARRIS 
Soil Microbiology Section, Division of Soils, 


Adelaide, South Australia. 


1 Casas—Campillo, O., Ownole, 0, 103 (1049). 

a el-Ghaffer, A. B., and Allen, O. N., Trans. Fourth Int. Cong. 
Sol Su. @, 03 (1060). 

Ce pe å. and Korenyako, A. I, Mtkrobleiogiia, 18 (1) 


Structure of Poly-D-glutamic Acid 
‘Isolated from Capsulated Strains of 
B. anthracis ; 


Wa have already shown!” that the poly-p-glutamio 
acid of molecular weight 6,400-9,000 which B. subisis 
secretes into the culture medium contains y-glutamyl 
links (I, R = COOH) in such inarice that few 
a-glutamyl links (III, R-= COOH) can be present 
in the substance. This statement is based on the 
observation that in the acid hydrolysate of the poly- 
amine derivative (I, R pear ap AA TET poly- 

tide, by Curtius degradation o polyhydrasi 
i. R = ONE) or by Hofmann degradation of 
the polyamide (I, R = CONH,), only fp-formylpro- 
pionic acid (IL) appears in quantities easily assayable 
by ive methods, and no a.y-diammobutyric 
daid wis found to -be present. Control 
with synthetio a~polyglutamic acid, on the other hand, 


serological reactions between the polyglutamic acids 
of identical molecular weight (6,400-7,100) ipolated 
from the two species of becilli, extension of the above 
degradation to poly-p-glutamic acid of B. anthraoces 
appeared desirable. ae 

. For the preperation of the polypeptide, @ non- 
sporing capsulated B. anthracis strain (No. 471 7’) 
of low virulence was used, which appears to be 
identical as regards its morphological cultivation 
characteristics with the cultures aak ong Ad aoe 
for Hanby and Rydon’s experiments. is strain 
was raised from a cepsulated strain (No. A 71) of 
high virulence which was inoculated into horse serum, 
then kept for three weeks at 87° and used after- 
-wards for isolation of the strain in queqtion. Isolation 
of the-crude polypeptide from agar cultures of 
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this strain followed strictly Hanby and Rydon’s 
method*. This substance was dried èn vacuo at room 
temperature, then esterified with methyl aloohol by 
addition of acetyl chloride. The crude ester was now 
repeatedly fractionated from methanol by precipita- 
tion with increasing quantities of ether. After step- 
wise extraction with cold. water there remained an 
undissolved fraction which contained no ash and had 
the average molecular weight of 45,000—-53,000 (van 
Styke), which is m the order shown by specimens 
described by by and Rydon. Analysis demon- 
strated about 75 per cent esterifloation of the carboxy! 


` groupe, The slight solubility in water appears to be 


to the presence of the remaining free, carboxy! 
groups. ‘In degradation, both of the olr hydarids 
and polyamide from the polyester, only 
B-formylpropionic acid (II) could be detected by 
preparative methods but no a.y-diaminobutyrio acid 
(IV). This suggests that also in the high molecular- 
weight poly-p-glutamic acid of B. anthracis it is the 
y-glutamryl link which is the predominant i 
Details of this work will be published elaew 
V. BBUOKNER 

J. Kovias 


Institute of Organio Chemistry, 
University of Budapest. 
Institute of Medical istry, 
University of Budapest. April 6. 


G. Dias 


1 Kovios, J., Bruckner, V., Reeswred, 5, 104 (1062); J. Chom. 
go., 4255 (1052). Bruckner, Y., Rovia, J., and Nagy, Hn 
J. Chom. Soo, 148 (1958). 


1 Kovdos, J., Bruckner, Y. axl Kovados, J. Chem. 145 (1983). 
Buchner, Vy Kovic, Jn and Korio, J. Chews Sen ne 
prosi}. 3 

*Hanby, W. EL, and Rydon, H. N., Blookem. J., 40, 207 (1045). 

‘Tydnovies, G., and Bruckner, V., Neterwiss., 98, 250 (1037); S. 

-O Tmaanforsch., 00, 804; 61, {76 (1987). 

! White, B., Biochem. J., 40, 308 (1048). 


Intracellular Distribution of Rhodanese in 
Cardiac Muscle 

Tus distribution of enzymes within animal tissues 
has been studied most extensively in the case of liver. 
Particular interest has oentred round the large 
granules (mitochondria), whioh have been found to 
contain the components of the cytochrome opp 
to catalyse the oxidation of all the citrio acid cycle 
intermediates and the oxidation of fatty acids, and 
to carry out oxidative phoeph on!, Reoent 
work on cardiac muscle has shown the particulate 
fraction (sarcosomes")*has a similar complement of 
respiratory and oo-ensymes** ; and there 
has been'a for sarcosomes to be considered 
identical with mitochondria. However, a large 
number of other enzymes are known to be associated 
with liver mitochondria, and it was of interest to 
investigate the distribution of ane of theme -non- 
respiratory enzymes in cardiac muscle. 

The enzyme chosen for study was rhodanese, which 
catalyses the reaction, ee pe 

HON + Na,8,0, — HONS + Na 50O.. 


Most of the rhodanese ast- 
- ivity of lver has been found 
in the mitochondria‘. 

Oalf cardiac muscle was 
homogenized in 0-88 Af suc- 
rose* and three fractions were 
obtained by differential oen- 
trifugation : (a) myofibrillar- 
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nuclear residue, (b) sarcosomes and (c) sarcoplasm, 
Rhodanese activity was estimated by the method 
of Cosby and Sumner*. A comperison of the 
activity of the homogenate and the tissue fractions 
showed that the sarcosomes contained no rho- 
danese, the total activity of the muscle being only 

about 10 per cent that of liver unit weight). 

Cleland and Slater? have repo a parallel situa- 
tion in thé distribution of myokinase, which occurs 
in the sgarcoplaam of cardiac muscle bub in the 
mitochondria of liver’. 

So, although the ‘large granules’ from liver and 
heart muscle show similarity in being the site of 
systems, they are not completely 
identical units ifforog om only slightly in morphology 
from to tissue. In their diverse non-respiretory 
functions they may take very different roles in the 
metaboliam of their tiagsueg. 

I wiah to thank Dr. M. Dixon for valuable advice, 
and the Medical Research Council for a grant. 

Jannivon M. Movi 

Department of Hiochamistry, 

ages of Cambridge. April 32. 


1Green, D. le eoa Honma P3 stems”’ \ arvard, 1061). 

Hogeboon, G. G. H., Fed. Pros., O40 TOS). AL, 
“Enrymea and bien Systems” (Harvard, 1961). 

* Cleland, K. W., and Slater, B. O., Biochem. J., 53, 547 (1063). 

5 Panl M- ia XL, and Bperiing, E., Proc, Soc, Bap. Riol. Med., 78, 


‘Tadewig, B., ami Chanuiin, å., Arak., Prockem., $0, 441 (1050). 

* Hogeboom, G. H., Bobnelder, 
, 17B, 619 (1048). 

*Ooaby, E. L., and Sammer, J. B., Arok. Bioskem., 7, 457 (1945). 

1 EKlealey, W. W., and Kieloy, B. EK, J. Wia. Chem., 191, 485 (1961). 


_ Activation of Fumaric Hydrogenase by 
Ferrous lons 


Freonae æ al.’ described an enzyme from yeast 
which catalyses the reduction of fumarate to succinate 


by leuco-dyestufis. They showed that the coenzyme 
is flavine adenine dinucleotide. 


It has now been found that addition of flavine 
adenine dinucleotide does not fully restore the activity 
of this after dialysis and adsorption on 
aluminas Cy, but that addition of ferrous ions is also 


necessary. 
Thunberg tubes oontained: 0-5 ml. 0-05 M 
pene eee DE een 1 ol 0:03 M fumarate. 
In stopper: 0-5 ml. 0-0002 M janus green reduced 
with 0:2 mgm. hydrosulphite. Gas, nitrogen. 


AOTIYATION OF Fumaxio HYDROGEXANS 





throughout life. 


W. 0O., and Palade, G. B, J. Biol. 
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Additions: 1 ml. ensyme (dialysed in the presence 
of flavine adenine dinucleotide); .0-2 ml. 0-01 Af 
Fe80,. Other metals such as Mot- are ineffective. 
iaie dake preparations of suocinie dehydro- 
from heart muscle also lose activity on 

is; addition of ferrous ions enables the re- 
duction of fumarate to take place. It would appear, 
therefore, that ferrous ions are required for electron 


Department of Biochemistry, 
Oambridge. May 4. 


t Flecher, F. G., ot af, Asn, Chem., KER, 203 (1042). 


Chromaffin Bodies of Various Species of 
Dogfish 

Ix lower vertebrates, structures homologous to the 
adrenal gland of higher vertebrates remain separated 
In the dogfish, for example, an 
unpaired inter-renal body representing the adrenal 
from the chromaffin bodies 
or rudimentary medulla. Extracta of each 

t can. therefore be made without contamina- 
tion by the otber ; 

Since workers in both our departments are inter- 
ested in the biosynthesis of adrenaline, we have 
investigated by chromatographic and biological 
methods the amines present in the chromaffin bodies 
of Soyliorhinus conicoula and stellaris (in Bari), 

acanthias and Mustelis canis (in Dundee) 
and Torpedo marmorata (in both Bari and Dundee). 
Our pooled resulta are shown in the accompanying 
table. Large quantities of adrenaline and noradrena- 
line are contained in these extracta; but hydroxy- 
tyramine, dih: henylalanine, dihydroxypheny]- 
serine, tyramine octopamine (p-norsynephrine) 
are not present in detec amounts, Concentrated 
extracta of the livers, kidneys, intestinal tract, and 
inter-renal bodies of these dogfish species do not 
contain signifloant amounts of any of the seven 
substances mentioned. l 


i AMTES (BOMO) FAME IN THE OHROMAYTIN BODIES OF DOGFISH 
i PECOINI 





These regylte do not assist in advancing the method 
by which adrénaline and noradrenaline are formed 
in the body. However, it is evident that even the 
pees through dihydroxyphenylalanine and 

y , or through tyramine and p-nor- 
synephrine, must be considered doubtful. 
D. M. Sarprarp 
G. B. WET 
of Pharmacology and Therapeutics, 
University of 8t. Andrews Medical School, 
. Dundee. 
‘ V EBSPAMER 
Department of a er 
University of Bari, 
Italy. Apri 29. 
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NATIONAL PARKS 
BRITAIN 


ES debate on national parks which took place in 
the House of Lords on May 19 had at least the 
merit of redirecting attention to the weakness in 
organization of the National Parks Oommnission, which 
the third report of the Commission had again emphas- 
ized. Little exception could be taken to the trend of 
Lord Mancroft’s reply on behalf of the Government : 
he was manifestly anxious that the whole project 
should succeed, though the smoerity of his concern 
over the education of the public in ‘country behaviour’ 
could well be attested by more reasonable financial 
support for the Commissioners in their publicity. Lord 
Silkin, however, whose motion initiated the debate, 
was a little disingenuous in his disappointment that 
the idea of national parks in Great Britain had not 
been received by the public as well as had been hoped. 
He might with more honesty have recognized that 
some measure of responsibility lay with his own 
failure to make the National Parks Commiasion a 
stronger body with executive fumotions of ita own and 
reasonable financial resources, so that ite activities 
were not limited by the meagre resources of such 
counties as Westmorland or Merioneth. Indeed, 
when he deplored the absence of wardens to check 
the litter left at same beautiful places of popular 
resort, he might well have remembered his own 
responsibility for the restraint on the appointment 
of wardens by park boards to ‘access land’, that 
is to say, wild, uncultivated land, to which public 
soceas has been given by a specific agreement or 
order. 

While, however, Lord Manocrofp can argue with 
reason that the Commission is wise to feel ite way 
gently m the first years of ita life, the pace of change 
in the countryside is accelerating and is already 
threatening the loveliness of even the more remote 
moorland, downland, and coastal districta of Britain. 
Moreover, the growing threat oomes in the main from 
government departmenta, public authorities and large 
industrial undertakings, which the National Parks 
Commission has no effective means of checking 
or controlling. Further, ite allies in the defence of 
amenity like the National Trust, the Council for the 
Preservation of Rural England and othera are 
dependent on voluntary public support and have 
already liabilitios which exosed their limited income. 
The Oounsil for the Preservation of Rural England 
had an income of only £5,843 in 1952-53 and an 
expenditure of £6,370"; its Sheffield and Peak 
District Brancht had an income of £1,630 and an ~ 
expenditure of £1,459. Like the National Trust, 
the Council and ita branches urgently need a ocon- 
siderable increase in membership if they are to 
continue to carry on their work effectively even on 
the present scale. Z 

* Counsil for the Preservation of Rural Soy ana Twenty-seventh 


Annual Report, 1053-53. 60 (London: Connell for 
iho EA oC Rand dagied AT 


IN 


of Baral Hngland, Shemeld and Peak 
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Awareness of all this lies at the root of the 
unresolved conflict between amenity and develop- 
ment or other claims on the use of the land; nor is it 
obvious how to check undesirable developments with- 
out hindering legitimate change. It is for this reason 
that Lord Mancroft’s claim that the number of parks 
already designated represents a considerable achieve- 
ment would be received with some soepticism, even 
had the safeguards of independent park planning 
boards been rigorously applied. It is idle to pretend 
that parks exist where, in fact, they are little more 
than paper plans. Not merely the House of Lords 
debate and the reports that have already come from 
the National Parks Cammission, but also the first 
report of the Peak Planning Board and the annual 
reports for 1952—53 of the Council for the Preservation 
of Rural England and of its Sheffield and District 
Branch fully confirm the desirability of an early 
overhaul of the powers of the National Parks Oom- 
miagion; only in this way can some sense of reality 
be brought into the whale question of planning before 
the balance has been irretrievably destroyed by 
unilateral action and decisions taken by interested 
parties. 

Development, complains the Peak Planning Board, 
‘has caused considerable injury to some of the finest 
scenery in this, the first of the national] parks. Too 
many buildings, and unsuitable material for them, 
are permitted. Widespread destruction of amenities 
and of agricultural values is feared fram clay working, 
and in spite of emphatic objections fram the Peak 
Board, the National Coal Board was allowed to 
prospect for open-cast ooal, although open-cast 
working within the Park was succesefully opposed 
by the Peak Board. Details recur in the report of 
the Sheffield and Peak District Branch of the Counci! 
for the Preservation of Rural England, which tells also 
of efforts to curb the growing threats from lime 
quarrying and cement works, end the danger to the 
grandest scenery of the Derwent, including the Cut- 
gate Pass from water schames; to Sheffield’s Green 
Belt from housing developments ; and to Bakewell’s 
river pastures from a proposal to revive an abandoned 
scheme for a by-pass road. 

Two points are worth noting in this connexion: 
first, the burden which the publio inquiries place on 
the amenity societies. The Sheffield and Peak District 
Branch, for example, had to face seven public 
inquiries within six weeks, cone of which lasted four 
days, and the annual report nghtly directa attention 
to the unequal position of the voluntary defenders 
of the scenic heritage of Great Britam opposing 
powerful interests, who not infrequently have been 
also the judges in their own cause. Secondly, this 
difficulty has arisan in the earliest of the national 
parks, where the vigour and effectiveness of the, Joint 
Planning Board have already won it the warm 

of some of those who most strongly opposed 
its formation. Similar dangers, however, threaten 
areas lke Snowdonia, Dartmoor and the Lake 
District, where the system of management ıs far 
leas satisfactory, and hydro-electric schemes or 
claims for training areas have weaker opposition 
to face. 
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Few can now entertain the idea that ‘designation’ 
as a national park or Nature reserve confers an 
absolute safeguard against loas of natural beauty. So 
far the attempts made to balanoe practical oon- 
siderations against the preservation of amenity have 
led to such confusion and frustration that the 
impresion might well be gained that designation 
increases the risk of destruction of natural beauty. 
To say the least—and without challenging the oon- 
dition that inclusion of land in a perk effecte no 
change in ownership or right of public access, or the | 
need for proper safeguards for the interesta of agri- 
culture, forestry, transport, industry and for other 
public needs in the areas concerned—it may well be 
held that in practice the clanns of amenity have been 
put so low that the value of declarmg an area a 
national park, under present conditions, is extremely 
dubious, 

How far the damage already done is irreparable 
may be a matter of opinion; but clearly attrition, 
particularly in those areas like Dartmoor where the 
park is entirely under local authority control and the 
first consideration appears to be the avoidance of any 
charge to local ratepayers, is proceeding at a rate 
which will not brook delay. To safeguard the Norfolk 
Broada, for example, demands early action and cannot 
be postponed indefinitely as Lord Mancroft seemed 
to imply. Lord Chorley apart, there was little sense 
of urgency apparent in the House of Lords debate, 
and it ia evident that an upsurge of public opinion 
ia required to compel the Government to give ade- 
quate attention and resources to the whole question. 

There can be little doubt that the presence of the 
National Parks Act and Access to the Countryside 
Act on the Statute Book has given a false sense of 
security in this matter to the general public, and the 
most strenuous efforts of the Commission itself and 
of the amenity societies will be required to secure 
appropriate action before Britain’s scenic heritage, to 
say nothing of ita flora and fauna, are irretrievably 
damaged. In these circumstances it is tbe more 
unfortunate that the membership of bodies like the 
National Trust and the Council for the Preservation 
of Rural England is comparatively so small and shows 
such slight signs of increase. A significant rally to 
the support of such bodies and a marked increase in 
their membership could give clear warnimg to the 
Government that the defence of amenity is not 
merely a concern of a tiny minority, but one in 
which a large and active body of citizens is deeply 
interested. 

Apart from this, such voluntary bodies have an 
important function to perform in the defence of 
amenity even if the National Parke Commission is 
strengthened and the admimietration of the Parka 
placed on the basis which was recommended by the 
Hobhouse report. The annual report of the Council 
for the Preservation of Rural England shows clearly 
how much will still remain to be done by voluntary 
bodies in the way of inveetigation and negotiation 
for the purpose of finding practicable and acceptable 
solutions to the real problems which arise when 
natural beauty is challenged by some other public 
need. It is not merely that bodies hke this Council 
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have @ wider orbit than any particular park planning 
authority, however constituted, or even than the 
National Parks Commission iteelf. The defence of 
amenity is properly the concern of every good 
citizen, and it is fitting that the defence should be 
rooted deeply m local knowledge. Nor can the park 
boards or the Ministry of Housmg and Local Govern- 
ment be expected to carry out the unspectacuiar 
work which can do so much to reconcile in pert 
conflicting claims, or to mitigate the affect on the 
beauty of the countryside of an adverse decision by 
authority. 

The work of the Counce for the Preservation of 
Rural England in such matters as refuse dumps in 
rural areas, the control of camping and caravan sites, 
of advertiamg and the preservation of buildings 
Indicates how much such a body can contribute in 
the way of pooling advice and experience, and securing 
the reconsideration of projecta advanced in ignorance 
of poasible alternatives which would cause lees damage 
to amenity. Such work is arduous and continuous ; 
but the present report gives several instances of rts 
success. More could be done if the financial resources 
of exther the Council or the National Parks Com- 
mission were greater; but even as it is, the work of 


the Council in such flelds attests the existence of the — 


spirit of co-operation on which the Minister of Housmg 
and Local Government has rghily laid much stress. 
Such questions as road services and footpaths in the 
park areas provide other evidence of the possibility 
that a stimulus may be given which could bring fresh 
vitality to the whole task of local government in 
such areas. The success of the scheme for mipping 
footpaths and bridleways throughout Great Britain 
depends on the interest and co-operation of country 
lovers and users, and here also the Council for the 
Preservation of Rural England has been active, 
examining, trier alta, the poasibility of an altern 
ative to the proposed Toamesa Riverside Walk 
which for economic reasons the National Parks 
Commission had abandoned last autumn as a laag- 
distance route. 

The OCouncil’s annual report for 1952-53 gives a 
clear picture of some of the possibilities in all these 
flelds, provided that it receives the backing it deserves. 
Already it has done, and is domg, much exploratory 
work that could help the National Parks Commission 
to deal wisely and effectively with the problems that 
a properly constituted park authority will have to 
solve at the regional and at the national level:. The 
reports here discussed show clearly the danger: 
involved in the present situation, and the urgent need 
for disturbing the complacency which marked the 
House of Lords debates and has characterized official 
attitude to national parks hitherto. An unmistak- 
able rally of public support to the Council and to 
the other societies for the protection of amenity 
would not only enable them to extend their work 
and to do it more effectively : the increase in mamber- 
ship might well help the Minister to change his 
whole attitude to national parks, and convince the 
Government that here is a national interest to 
waich somsthiag more than lip service must be 
given. 
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ROLE OF NITROGEN IN 


PLANTS 


(U.8.8.R.: Academy of Science; Madison, 
Wis.: Kramer Business, Ino.) 


IMITRI PRIANISCHNIKOV, who died in 
1948 at the age of sighty-three, was probably 
the last of the great pioneers in the application of 
chemistry to problems of fundamental agricultural 
importance. For more than fifty years he had been 
at work at the Timiriazev College of Agriculture near 
Moscow and, trained as he was under Timiriazev 
himself, he was a direct link with Boussingault, whom 
he met, and with Liebig. When he started research 
under Ernst Schulze at Zurich in 1892 on the role of 
nitrogen in the life of planta the number of simple 
nitrogenous substances that had been isolated from 
plant material was not very large, and ideas about 
protein structure and metabolism were rudimentary. 
The application of nitrogenous dressings in agronomy 
was, of course, already well known, but the great 
advance that followed the introduction of cheap 
synthetic products for this purpose was to como 
later. The book under review, written when he was 
nearly eighty. is cast largely ın the form of a personal 
narrative, and in it he portrays the history of the 
subject as it unfolded during his lifetime and 
incidentally shows us the important part that he 
himself played in ita development. It is a ‘period 
piece’ to be treasured as well as read with profit by 
those who would follow in his footsteps. 

In the first chapter he discusses the early history 
of the nitrogen problem in plants from the time of 
Glauber, and his interpretation of the literature leads 
him to conclude that Bouasingault has a greater 
right even than Liebig to be regarded as the founder 
of modern agroch , in that he was a more 
exact experimentalist than Davy and had views on 
the nitrogen nutmtion in plants which were well 
ahead of those of Liebig. In the next chapter he 
discusses the early work on the forms of nitrogen 
available to plants, and gives a brief summary of 
the controversies that arose between Boussingault, 
Liebig and others as to the role of ammonia and 
nitrate in plant nutrition and on the question of 
nitrification m the soil. He again directa attention 
to the more exact experimental techniques employed 
by Boussingault. 

The third chapter, dealing with the role of 
ammonia and amides in plant metabolism, 1s, perhaps, 
the most valuable one in the book because, tnier alia, 
he gives us for the first time and fifty years after the 
event his own version of the controversy that he had 
with his old teacher Schulze on the chemical mech- 
anisms leading to the production of asparagine in 
germinating seedlings. For more than twenty years 
before Prianischnikov went to work with him, Schulze 
had been laboriously isolating and estimating the 
asparagine and amino-acids present in seedling saps, 
and had obtained much evidence that was in direct 
contradiction to the concept, widely held by con- 
temporary plant physiologista under the masterful 
leadership of Pfeffer at Leipzig, that the amide was 
a primary product of protein decomposition. In his 
opinion the amino-acids were the primary products 
and asparagme was derived from these by a secondary 
process about which he hesitated to express dogmatio 
views. 
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Prianischnikov, who started a series of campre- 
hensive i in Scahulze’s in 
1892, and continued them on his return to Moscow, 
put forward the suggestion, based on reasonable but 
indirect evidence, that the easential intermediate ın 
this secondary proceas was ammonia. Schulze, who 
had himself adumbrated the same idea in 1888, but 
had been unwilling to adopt it for lack of direct 
chemical evidence, was unconvinced, and was to 
remain so until Prianischnikov and his pupils pro- 
duced, in the years between 1905 and 1912, what was 
probably valid, though still indirect, evidence that 
some oxidative mechanism was concerned. In his 
account of the development of the subject during 
the twenty years 1892-1912 the reviewer is of the 
opinion that Prianiachnikov has perhaps been just a 
little ungracious to his old teacher. In his earlier 
years Schulze had been strongly influenced by the 
work and philosophical approach of the first t 
master in protein chemistry, Ritthausen, Gites Lock 
“Die Eiweisskdrper der Getreidarten, Hulsenfrichte 
und Olsamen”’, published in 1872, he regarded as a 
landmark. He was convinoed that the mterpretation 
of plant metabolism must be based on sound chemical 
observation and was thus led to spend most of his 
hfe combating what was to him the evil influence 
of the speculation that was rife at that period in the 


literature of plant physiology. . 

Prienischnikov, as & younger man, must have 
found Schulze’s views dull and rather unimaginative, 
just as the casual reader of Schulze’s numerous papers 
would do to-day. In the event his interpretation of 
the role of ammonia in ag Sarasa production has 
been shown to be correct ; but some of the evidence 
that he advances in su of it in his book (pp. 
18, 19) is culled from ulz’s earlier work, and this 
is not brought out quite as clearly as it might have 
been. The controversy, of course, is of no more than 
historical interest to-day but it should never be for- 
gotten, for these early views on the role of ammonia 
in amino-acid meteboliam antedated by several years 
the more definitive work of Knoop on oxidative 
deamination in the animal organism. Such oriticiam, 
nevertheless, need not leasen our appreciation of 
Prianischnikov's own contribution, and his thesis that 
ammonia was the alpha and omega of protein Byn- 
thesis and degradation in plants undoubtedly helped 
to clarify what was then a rather confused fleld of 
study. In this the influence of Boussingault, who had 
put forward a similar suggestion about urea in animal 
protem metaboliam, is apparent. 

In 1912 Prianischnikov abandoned work in the 
metabolism of organio ni compounds and 
was to devote the rest of his long life to investigations 
on ammonia and nitrate nutrition in plante, which 
he realized might yield resulta of much greater 
economic importance, especially to a country where 
agriculture was as backward as it was until recently 
in Russia. Much of the work that was carried out 
under his guidance at the Timiriazev College has been 
inacceasible to those who are unable to read Russian, 
though the outlines of it have been known to us through 
the summaries that he published from time to time 
in German journals. In the lest four chapters of his 
book the whole subject is now treated on a historical 
basis and his own work is presented in expanded 
form. Once again we can grateful for a long 
memory and his penetrating assessment of the value 
of much of the early literature. His own researches 
will have a lasting effect on agronomic practice and 
show that he belonged to the ranks of the world’s 
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great gcientista. There can be no doubt that the 
contributions which he made to the economic 
development of his country were profound, and that 
the honours which came to him im his later years 
were well deserved. 

It is an Dluminating reflexion of conditions in the 
publishing world to-day that the English translation 
of this unique book should be produced in typewritten 
form instead of normal print. This complaint never- 
theless does not lessen our gratitude to Prof. Wilde 
and his colleagues for having made the translation 
available to us. A. QO. OMIBNALL 


PHYSICS OF THE IONOSPHERE 


Die lonosphare 

Thre Bedeutung fur ysik und Radioverkehr. 
Von Dr. Karl Rawer. Pp. 189+10 plates. (Gron- ~ 
ingen: P. Noordhoff N.Y., 1952.) Paper, 12.80 
florina (28s. 6d.); or cloth, 14.50 florins (82s. 6d.), 


HE practical importance of the ionosphere rests 
on the use which the radio engineer must, 
perforce, make of it if he is to maintain a modern 
world-wide communication network. Although the 
continually changing characteristics of the different 
layers may be a constant source of anxiety to the 
_ongineer, familiarity with smmilar changes in the past 
and the use of empirical methods allow him to 
extrapolate current behaviour into the future with 
sufficient accuracy for his needs without having to 
study the underlying physics. ` 
On the other hand, the whi h harass the 
engineer are grist to the mill of the physicist whose 
aim ia to explain the bebaviour of the 1onosphere in 
terms of an atmosphere irradiated by solar ionizing 
radiation ın the presence of the earth’s magnetic 
field. 

Books on the ionosphere are rare, probably because 
the number of potential readers is limited even when 
both physicists and engmecrs are included. Small 
though this number may be, a treatment- of the 
subject, if it ıs to be succesaful, must be written 
either for the physicist or the engineer since their 
interesta and points of view are essentially different. 
Dr. K. Rawer’s mo ph is intended primarily for 
the physicist who wishes to make a rapid survey of 
ionospheric physics and of the important problems 
of finding the upper and lower limiting frequencies 
for the propagation of radio waves through the 
ionosphere at oblique incidence. In a book of this 
size, detailed discussion of the wide range of subjects 
covered is not possible; but space has been found, 
in most cases, not only for a brief review of the 
background but also for an Indication of more recent 
developments.. . 

Dr. Rewer would, no doubt, agree with Samuel 
Johnson’s remark that “a man will tarn over half a 
library to make one book’’. Nevertheleas, he has not 
been indiscriminate in quoting references, particularly 
to earlier investigations, merely for the sake of cam- 
pleteness ; about half of the two hundred and fifty 
gources quoted refer to work published during the 
past eight years, and the inquisitive reader who 
wishes to examine in more detail a particular problem 
which interests him will find ample guidance for 
further study. The quality of the typography and 
make-up of the volume conform to the high standard 
expected m books published in the Netherlands. 

C. M. Minnis 
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PHYSICS AND PHYSIOLOGY OF 
NERVOUS ACTIVITY 


The Neurophysiological Basis of Mind 

The Principles of Neurophysiology. By Prof. John 
Carew Eocles. (Being the Waynflete Lectures 
delrvered in the Oollege of St. Mary Magdalen, 
Oxford, in Hilary Term 1952.) Pp. xi+-314. (Oxford: 
Clarendon Pres ; London: Oxford University Prees, 
1953.) 25s. net. 


HIS book is the outcome of the Waynflete 

Lectures for 1952, a series of lectures the fame 
of which in the University of Oxford grew so fast 
that they had to be moved three times to a larger 
lecture theatre. The sudience was swollen by 
philosophers and theologians who were spurred on to 
endure a close-knit exposition of the physics and 
physiology of nervous activity by the hopes aes 
dered by the title. In the last Lecture, alas, ir, 
hopes were foiled. The crock of gold seems at present 
to be but rainbow gold after all. 

Title apart, this is a very good book. It is an 
attempt to give a complete account of the processes 
which occur at the synapse—the junction between 
one call and another. This has been the main object 
of the author’s work for at least twenty-five years. 
Starting with myographic work on the flexor reflex 
with Sherrington, Eccles has pursued synaptic 
activity in the sympathetic ganglia, has studied the 
simpler system in the nerve muscle junction and has 
returned to the spinal motonsurone, continuing to 
attack it with better methods and better micro- 
electrodes, until he has succeeded in introducmg an 
electrode into the oell-body itself. He has recorded 
the electrical signs of excitation and inhibition at 
the cell membrane and has interpreted them in terms 
of two chemical processes which result in the break- 
down or the stabilization of the cell membrane. 
Although there are those who do not accept his 
interpretation, no other interpretation is as yet so 
well buttressed. 

There are many properties of the membrane of the 
cell-body which cannot be directly measuréd. The 
book therefore begins with an account of the recent 
work on nerve axons chiefly from Cambridge, and of 
the proceases at the nerve-muscle junction chiefly 
studied by Katz and his colleagues. These are used 
to fill in gaps in our understanding of synaptic 
processes. 

The author’s more recent work on the prolonged 
effects of repetitive stimulation is used to bridge the 
gap between the long-known evanescent effects of 
‘facilitation’ in simple reflexes and the almost per- 
manent changes affected by ‘learning’. His emphasig 
on the plasticity of the nervous system is new and 
most useful. He raises, but does not pursue, the 
problem of the differences between the effects of 
natural stimuli which reach the cord from the afferent 
endings in muscle and the synchronous volleys 
which can be set up in the same fibres by artificial 
electrical stimulation. The'artificial stimulus gives rise 
to post-tetanic potentiation, the natural one does not. 

the lgter part of the book, Eccles usea the 
present knowledge of the synapse to ilhiminate and 
endow with life our knowledge of the cerebral cortex. 
He discusses at some | the work of Delisle 
Burns on isolated etized slabs of cerebral 
cortex, and interprets his results in terms of the 
probable behaviour of networks of nerve cells 
arranged in a simple lattice structure. 


515 


Hebb has remarked that some psychologists regard 
the brain as having all the fine structure of a bowl- 
ful of porridge. It does not seem likely that it 1 
much more profitable to regard the cortex as having 
the uniformity of structure of a crystal. 

It is arguable that at present our greatest need is 
for some understanding of the smaller unita of 
neuronal organization. At present we have two, the 
circumecribed ‘centre’ which experimental observa- 
tions obstihately fail to support, and the reverberating 
chain of Cajal, brilliantly used by Lorente de No. 


` The full possibilities of the chain are far from 


being exploited theoretically and the experimental 
demonstration of its existence is not easy. Forty 
years ago we had the reciprocally related half-centres 
of Graham Brown laughed out of court by the 
Oxford School because such centres could not be 

isely localized. So far the simpler brains studied 
pate not been simple enough to teach us much about 
the organization of neurones. 

In bis introduction to his chapters on the cortex, 
Eccles excludes any discussion of the basal ganglia 
on the rather odd d that “they are outside the 
scope of this book”. It is clear, however, from the 
work of Dusser de Barenne, McCullough and Magoun, 
that the cerebral cortex doea what the basal ganglia 
and mid-brain structures permit it to do. To have 
somo i of cortical processes, we need 
more than a knowledge of the synapse and the 
probable behaviour of reverberating chains of 
neurones. This book is synaptology at ita best; but 
synaptology, alas, is not enough. 

D. WHITTSRIDGH 


STABILITY AND CONTROL 
Lda di of the Control and Stability of Alr- 
C 


By Prof. W. J. Duncan. (Cambridge Aeronautical 
Series.) Pp. xvi+884. (Cambridge: At the Univer- 
sity Prees, 1952.) 40s. net. 


HIS is the first volume of the new Cambridge 

Aeronautical Series, edited by Ernest F. Relf, 
which was originally planned mm the College of Aero- 
nautics at Cranfleld. The author, Prof. W. J. Duncan, 
now Mechan professor of aeronautics and fluid 
mechanics in the University of Glasgow, has had a 
most distinguished career at the National Physical] 
Laboratory and afterwards as profeasor of aero- 
dynamics in University College, Hull, and then in 
the College of Aeronautica, Cranfield. He is un- 
doubtedly one of the greatest living authorities on 
problems of stability and control of aircraft and of 
aerodynamio vibrations. and with Dr. R. A. Frazer 
he made the first systematic investigation of the 
problem of flutter, on which he is one of the out- 
standing experts. Through his work on the Aero- 
nautical Research Council and ita committees and 
sub-committees, he has been in continuous contact 
with the new discoveries and developmenta in this 
important branch of aeronautics, and it is difficult 
to think of anyone better qualified than Prof. Duncan 
to write an authoritative exposition of the principles 
of the control and stability of aircraft. 

The subject itself is a most important and a 
complex branch of asronautics. nfortunately it 
has hitherto been almost inacceasible to students 
because most of the recent developments are still 
available only in original reports and papers and 
have scarcely begun to find their way into text-booka. 
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This applies especially to the important recent 
developments made during and after the Second 
World War. The book gives a lucid and systematic 
exposition of a branch of aerodynamics which has 
hitherto been available to studenta almost solely 
through oral tradition. 

The wide rango of subjecta covered by the author 
can be gath from the fact that it includes dis- 
cussions of problems of aero-elastioity (including the 
effects of flexibility of wing, fuselage and tail-plane), 
the effects of compressibility, automatic stabilization, 
& general survey of our knowledge of flaps, and the 
phenomena of stalling and spinning of aircraft. The 
last two topics are discussed in two chapters con- 
tributed by Prof. A. D. Young, of the College of 
Apronautics, Cranfield. 

The general plan of the treatise is to proceed from 
an elementary introduction of the mechanics of 
flight to the equations of motion of the rigid aircraft 
and to the solution of the dynamical equations and 
the investigation of stability. This is followed by a 
separate study of longitudinalsymmetric motion 
and lateral-antisymmetric motion. A special chapter 
is devoted to measurement of aerodynamic deriva- 
tives, and two other chapters to flap controls and 
controls for rolling, pitching and yaw. Other topics 
discussed in the book are static stability and 
mancosuvrability. 

There oan be no doubt that this text-book is 
destined to become the classical reference for all 
problems of stability and control. Ita clarity, sim- 
plicity, systematic arrangement and comprehensive- 
ness make it an outstanding achievement of aero- 
dynamio exposition. G. Tarra 


ADVANCES IN CATALYSIS 


Advances In Catalysis and related Subjects 
Edited by W. G. burg, V. I. Komarewsky 
and E. K. Rideal. Vol. 3. Pp. xi+360. 7.80 dollars. 
Vol. 4. Pp. xi+457. 9.50 dollars. (New York: 
Academic Presa, Inc., 1951 and 19682.) 


T task of providing an authoritative account 
of the preaent state of knowledge in the fleld of 
catalytic chemistry is a formidable one; but the 
Importance of the theory, practice and industrial 
aspects of the subject must be held to merit the 
publication of the present series of volumes. 

In the development of any theory of catalysia the 
number of factors affecting catalytic phenomena 
which have to be taken mto account are many and 
varied and must inolude, for example, the chemical 
nature of solid catalysts and the structure, even the 
fine or electronic structure, of their surfaces, chemical 
and physical adsorption and desorption processes, the 
effects of catalyst poisons, ageing of surfaces, the 
formation of intermediates and the properties and 
behaviour of the products towards the catalyst 
surface. These are but a few of the variables which 
emphasize the complex nature of the sequence of 
processes occurring in a catalytic reaction. 

These two volumes present articles by well-known 
workers on different aspects of catalysis, and the 
editors decided no attempt should be made to link 
these articles by anything approaching a universal 
theory. This was a wise decision, not only because 
of the absence, at present, of a universal theory of 
catalysis, but also, as the editors point out, since to 
do otherwise might have had the effect of hampering 


NATURE 


September 19, 1953 vor 172. 


free expression of opinion by the authors. The résult 
ia that in both these volumes we have a stimulating 
blend of the theoretical aspects and the practical 
applications of many faceta of surface catalysis. 

Volume 3 contams eight articles of fascinating 
variety. It is pleasing to find that the first article 
gives a lucid account of Balandin’s contributions to 
the consideration of the geometry of surfaces and the 
correlation qf this with catalytic activity. There 
follows a discuagion of the application of etic 
methods to the study of catalyst structure. Hore, 
the experimental methods are clearly described and 
the resulting information critically examined. 

The interest of the reader is further 
stimulated by the abrupt from the subject- 
matter of these two articles to that of the following 
one which deals with the catalytic oxidation of 
acetylene in air. This ıs an intensely practical 
problem and ita importance lies in the application of 
such catalytic methods to the removal of the very 
small amounts of acetylene in atmospheric air in 
order to eliminate the explosion hazard in the 
manufacture of oxygen by distillation of liquid 
air. 
The poisoning of metallic catalysts has always been 
& question of interest from the theoretical and the 
practical points of view, and a major work on surface 
chemistry would not be complete without con- 
sideration of this topic. The discussion, by Prof. 
Maxted, gives a good picture of our present state of 
knowledge; it is stimulating to consider this article 
in conjunction with a later one on nickel sulphide 
catalysts. 

Some features of the catalytic cracking of hydro- 
carbons and the chemical characteristics and structure 
of cracking catalysts are ably dealt with m two 
chapters, and the volume is completed with a dis- 
cussion of reaction-rates within the porous structure 


. Of solid oa 


In Volume 4, further problems in catalytic cracking 

roceseses are consid in two articles, one of which 

is devoted mainly to the sintering properties of 
catalysts used in these reactions. 

Catalytic phenomena in homogeneous media are 
represented in this volume by authoritative con- 
tributions on acid-base catalysis, the free radical 
mechanism in the reactions of hydrogen peroxide, 
and the specific reactions of iron in some hemo- 
proteins. 

Two articles on adsorption give, rather briefly, 
representative pictures of this important feature of 
catalytic problems. One of these is restricted to a 
review of recent of the statistical thermo- 
dynamical theory of physioal adsorption, while the 


gther is concerned with the role of surface hetero- 


geneity in adsorption. 

A historical review of the catalytic synthesis of 
hydrocarbons from carbon monoxide and hydrogen 
provides a useful summary of the main steps in the 
development of this proceas. Much of the article 1s 
devoted to the work of Franz Fischer and his 
co-workers; but devel ta in other countries 
are also summarized, there is a section on some 
solved and unsolved problems of fydrocarbon 
synthesis. 

These two volumes are in keeping with the standard 
set by the earlier volumes in this series, and it seems 
certain that the editors’ hope that they will be of 
very substantial help to both the specialist and the 
novice in the field of surface catalysis will be realized. 

Javes BELL 
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SCIENCE AND ETHICS" 
By the Most Rev. and Right Hon. CYRIL F. GARBETT, Archbishop of York 


Use and Misuse of Science 


HE history of civilization shows how man always 
has to choose between making the right and 
r a era Stet yer pen fairs This has 
never been more true than in our own age. Ina 
brief period amazing discoveries have been made 
and applied to practical purposes. It has become a 
pone to say we are living in an age of revolution. 
fithin the life-trme of many of us the social and 
economic life of a great part of the world has been 
transformed by practical science. 


It would be ungrateful not to recognme how. 


immense are the boons which science has given to 
mankind. It has brought within the reach of multi- 
tudes benefits and advantages which only a short 
time ago were the privilege of the few. It has shown 
how malnutrition, hunger and disease can be over- 
coms, It has not only lengthened life, but it has also 
deepened ita quality. Fields of knowledge, experience 
and recreation open in the past only to a few have 
been thrown to millions. cara ep work of 
science the man to-day has given. the 
opportunity of a longer and fuller life than was over 
poesible to his grandparents. Most thankfully we 
must acknowledge all that science both has done and 
is doing for the welfare of our race. 

But the gifts of modern science can be misused as 
greatly as those of primitive science in the days of 
Lamecht, and as the gifte are greater, so their misuse 
can be the more ca hic. The motor-driven 
vehicle facilitates business and gives harmless enjoy- 
ment to many; but it can strew the road with dead 
and dying—250,000 casualties in one year in Great 
Britain alone. The cinemas is a means of instruction 
and, recreation opening “magic casementa’, but it is 
often a channel of vulgarity and false values. The 
wirelees can link the world together in a moment of 
time, but it oan also be the instrument of lying 
propaganda. The aeroplane makes travel rapid and 
easy, but it can also become a weapon of destruction. 


The Dilemma of Sclence 


It is this twofold t of the use to which 
soience can be put which has raised m an acute 
form the question as to how far it is morally 
justiflable to make and apply discoveries and in- 
ventions which can be ged for destruction or result 
m the ultimate impoverishment of man. Thig, if I 
understood it rightly, was the dilemma posed by 
Prof. A. V. Hill in his presidential address to the 
British Association last year. He summed it up in 
the question: “If ethical principles deny our right 
to do evil that good may come, are we justifled in 
doing good when the foreseeable consequence is evil r 
He drove home this question by two problems. The 
first was taken from the development of nuclear 
physics. This, rightly used, should be of the greatest 
value to mankind,. especially if existing sources of 
power come to an end. But at present the develop- 
ment of thia science is largely concerned with 


producing weapons, like the atomic and hydrogen 


* Substance of ae sermon pane In Liverpool Cathectral 
September 6, on the oosasion the meeting of the British Association, 
t Geneads, ty, 23, 25. 7 


bombs, of unprecedented destructive power. Is it 
right, therefore, to continue research on lines which 
may lead to fearful destruction, and is it right to 

secret the result of these researches ? The other 
problem arises from the. success of science in over- 
coming disease and lengthening life. Both the birth- 
rate and the expectation of life have been increased 
by the removal of the older checks of hunger and 
disease on the growth of population. But the supplies 
of world food are not increasing at the same rate. 
Before long, population will have outstripped the 
food available to feed it. When this happens the 
scramble for it will be intensified as the world becomes 
divided more than ever into ‘Haves’ and “Have nots’. 
War for the means of existence will be inevitable, 
and in the fight against starvation the land will be 
exhausted and soil erosion will change fertile plains 
into dust bowls. Is it right to continue improving 
world health and reducing mortality if by doing so 
future famine and disorder become certain? These 
and other questions are a challenge to thoughtful 
men. The Times, in ing on this address the 
next day, said it was a call for a statement of moral 
principles, and continued, ‘Theology was once known 
as the Queen of the Sciences. If science as the servant 
of humanity is to be sure of its direction, the queen 
needs to be either re-instated or replaced. . . . The 
throne is at present vacant”. 


Integrity and Secrecy 

To the questions thus asked, Christian theology 
must attempt some answer, th often it cannot 
be clear-cut and decisive. The ian theologian 
is m complete agreement with the man of science 
when he asserts that the fundamental prinosple of 
all research work is unbending integrity, and that 
evidence must be followed to rta logical conclusions 
however disagreeable they may be. The Christian 
must welcome truth from whatever quarter it comes, 
for hia Lord is the Truth as well as the Way and the 
Life. A sound Christian theology insists that the 
love of truth is as important as the practice of 
truthfalness. - It is deeply to be regretted that some- 
times Christians have forgotten this and denounced 
new discoveries, not because they were untrue, but 
because they feared they would be dangerous and 
unsettling to faith. The Christian has the mght to 
criticize the validity of any theories. It may be 
necessary for him to suspend for a time final judgment 
on them; but he has no right to reject them solely 
because their consequences may be disconcerting. 
Neither Church nor State must attempt to destroy 
the resulta of scientific inquiry. The Church must 
not repeat the condemnation of Galileo nor the State 
the folly of Stalin on the Lysenko controversy on 
heredity. 

The unrelenting search for truth does not, however, 
carry with it the conclusion that when discovered it 
must at once be to all and sundry. Men 
of science have ys taken pride in the universal 
nature of their work ; in the past they no 
national or geographical boundaries, and they were 
able freely to information with fellow 
workers in different lands. It is therefore repugnant 
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to them when secrecy is imposed upon them. With 
this position Christianity fully agrees, for as it teaches 
the Fatherhood of God and the brotherhood of man, 
we should share unselflahly with others our knowledge 
and siege But Ohristian theologians have also 
recognized t there must sometimes be delay or 
reservation in imparting truth, for there are many who 
are still incapable of receiving it, and to some it would 
be like the casting of pearls before swine. Truth must 
be i ee ee eee 
are capable of receiving it and using it rightly. The 
Christian moralist therefore holds that discoveries 
and inventions can be justiflably kept secret from 
those who might use them for evil purposes. A State 


is within its righta in demanding that secrecy should’ 


be obeerved about inventions made by those whom 
it has employed when they are intended for ita 
security but might be used by an enemy far its 
destruction. This secrecy is a temporary expedient 
due to the evil times in which we live. 


‘ The Christian Answer 


It is over the application of science to human life 
that moral problems arise most sharply. The Christian 
ap them with the conviction that every 
individual is of value. He is not alone in this oon- 
viction. Many who are not Christians hold it equally 
strongly ; but the Christian conviction ia founded on 
the belief that God Who is Love has made man in 
His i so that He can love man and man oan 
love God Man is of value, for he is of divine origin 
and destined for eternity. It was natural, therefore, 
that Christ should have branded contempt as one of 
the gravest of sins, for who are we to treat as fools 
or worthless those whom God loves? If once the 
value of the individual is discarded, the way is 
thrown open to the theories of race superiority which 
divide mankind into master and slave races. These 
were carried to their logical extremity by the Naxis 
in their hideous massacre of all who had Semitic 
blood, by their enslaving of non-Aryans, and by their 
liquidation of those who through feebleness of mind 
or weakness of body were likely to become a burden 
to the State. 

All who believe in the value of the individual are 
therefore bound to ask of any discovery or invention 
whether it will heighten life or destroy it. But life 
to the Christian means far more than physical life, 
for man has a soul as well as a body, the physical 
side of his tty must not be developed at the 
cost of the spiritual. The Christian, therefore, must 
SIWaya ask whether new qissuvany sen boob aooligd 
as to enrich the whole of man. 


Nuclear Warfare 


Tested by this standard, all methods of mas de- 
struction, whether by obliteration bambing, by nuclear 
weapons, by gas, or by bacteriological are oon- 
demned, for they destroy as worthless flies those whom 
God loves and bas made in His own image. Their 
special wrongfulness les in the contemptuous and in- 


discriminate destruction they bring upon masses of- 


men, regardiess of whether they are combatants or 
non-combatanta, or of sex or age. The total abolition 
of war and its causes must be the ultimate goal. To 
reach it will be a long and difficult journey. But aa 
in the past certain methods of warfare were success- 
fully banned as contrary both to natural and divine 
law, so in our century it should be possible for the 
world of nations to discover means by which indis- 


re — - 


NATURE 


September 19, 1953 vor 172 


oriminate destruction could be outlawed. No one 
nation can do this in isolation, for if ıt threw down 
‘tts moet effective weapons of defence it would only 
excite attack from its rivals who had remained fully 
armed. Unilateral action of this nature the part 
of a nation might secure for it some physical safety, 
but at the risk of losmg ita soul, for if it should come 
under the totalitarian yoke, ite citizens would soon 
loge all that makes a full life possible, for man has a 
soul as well as a body, and “what shall it profit a 
man if he loses his soul ?” 

The terrible dilemma between refusing to make 
these weapons and thus mg the freedom of 
a people, or making them and then employing them 
for appalling destruction, can only be solved by 
international agreement with effective inspection and 
drastic sanctions for any breach. AI men of good.. 
will should urge that at the earliest practical moment 


.tenewed attempts should be made to forbid the 


making or the use of these weapons of mass destruc- 
tion. Until such an effective international agreement 
is reached the world is threatened with destruction. 


Population and Hunger 


The same principle of the value of the individual 
demands that everything possible should be done to 
preserve life. Onoe a human being has been born he 
has the right to live, however lowly or even degrading 
may be the circumstances of his birth or his social 
environment. The Indian, the Chinese and the 
African have the same right to food and health as 
their more fortunate white brethren. Science has shown 
how crops can be greatly increased by new methods 
of agriculture, and how disease can be reduced or 
banished. But it oan do comparatively little unless 
the more prosperous communities are prepared to 
make sacrifices for the sake of saving the backward 
peoples from destitution and starvation. Such sacri- 
fices may mean that the more prosperous nations will 
have to accept for a time a lower standard of living 
for themselves. 

Jt ia only when food is no longer ‘the chief pre- 

tion in life and the struggle for bare survival 
ig that man has leisure to concern himself 
with the quality of life. Only then will it be possible 
to educete him into a sense of parental responsi- 
bility which will prevent him from bringing into the 
world more children than he can reasonably hope to 
support. For however great may be the increase in 
the food supplies of a country, the growth of popula- 
tion will soon again outpace them if parentage is 
without foresight, and the birth-rate of backward 
countries continues to multiply. Side by side with 
the aid that sciance can give in the production of 
food and against disease there must moral and 
religious education both in the ilities and 
restraint of parenthood. The quality of life is more 
important than numbers. 


Responsibility of Men of Science 


The right use of the discoveries of saience dependa, 
therefore, not so much on those who made them as 
on the moral judgments of the community. Man’s 
inventive genius has grown out of all relation to his 
sense of moral onsibility. He has advanced in 
technology, buf there has been no corresponding 
advance in his mastery of himself. He has learnt to 
work in harmony with the laws of Nature more 
quickly than he has learnt to live in harmony with 
his fellow men. He haa acquired inventions and tools 
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long before he has learnt to use them rightly and 
wisely. So, like Lamech, he has frequently turned to 
destructive purposes what ahould have been used for 
the common welfare. The use or misuse of science 
depends on the moral judgments of society, and the 
Christian believes that right moral judgment depends 
ultimately upon ious faith in the Sovereignty 
and Righteousness of God. 

Men of sciénoe have sometimes claimed that when 
they have made a discovery they have no more 
responsibility for the use made of it than any other 
citizen ; but in actual fact this is not the case. For 
they have an influence over contemporary thought 
and action which is poaseased by no other class of 
men. They are listened to attentively by those who 
pay little heed to the ecolesiastic, the philosopher or 
the poet. Often their casual opinions, even on 
subjects outside their special fleld, are given reverent 
attention. They cannot, therefore, say of any of 
their discoveries, ‘‘take them, and use them as you 
think fit; this is not our responsibility”. They must 
take an active part in educating their fellow country- 
men to use rightly the inventions they have 
given them. They must make plam the terrifying 
results which may follow the wrong use of some of 
them. We should be thankful that ao many of our 
leading men of science recognize thia responsibility. 

We thank God to-day for the love of truth and the 
unremitting search for it of so many who have given 
their lives to science. We thank Him for the rich 
benefits their discoveries so often have brought to 
mankind; at the same time we must pray that 
their inventions may be used for life and not for 
death, for the development of personality and not 
for ita destruction, for the benefit of all and not 
in the service of greed or the lust for power, for 
the glory of God and for the good of the human 
race, 


MEASUREMENT OF THE 
-y-RADIATION FROM THE HUMAN 
BODY 


By Dr. P. R. J. BURCH and Pror. F. W. SPIERS 


Department of Medical Physics, University of Leeds 
the increasing use of radioactive isotopes 
in research, industry and medicine, the need 
has arisen for an tus le of measuring 
small quantities of these materials which, by accident, 
may have entered the body. The biological hazards 
associated with radioactivity are now well known, 
and it is realized that advance warning by & physical 
method is neceasary if the ition of radioactive 
substances in the body is to kept below agreed 
maximum permissible levels. The a ce of 
elmical signs, such as changes in the bl may occur 

at too late a stage to be an effective safeguard. 
Before the advent of ‘artificial’ radioactive isotopes, 
radium, thornmm and mesothorium presented the 
outstanding hazards, and during the past twenty- 
five years various physical methods for estimating 
these elementa in the body have been attempted. 
These have included the measurement of radon mm 
the breath and radioactivity excreted in urine and 
feces. A from the inapplicabilty of some of 
these methods, the variability of rate of excretion 
with time after deposition is often @ serious dis- 
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advantage, making an estimate of retained redio- 
agtivity extremely uncertain. 

Direct measurement of the y-radiation emitted by 
radioactive elementa in the body overcomes many 
of the ambiguities associated with the sole use of 
excretion tests. Grven a sufficiently sensitive appar- 
atus, it is even possible to detect quite amal] quantities 
of energetic B-particie emitters via the bremsstrehhing 
generated in the body tissues (aee Table 2). Early 
measurements of the y-ray emission from the body 
used rather insensitive techniques. Evansi, with 6 
single Geiger-Miller tube, obtained a lower limit of 
sensitivity of 100 ng. (1 ng. = 10-°* gm.) equivalent 
radium body content; Hew and MoNiff*, using 4 
single ionization chamber, claimed to be able to 
detect 15 ng. radium in the body. pratense 
Sievert®, using high-pressure ionization chambers, has 
been able to reduce the standard error to + 2 n 
with six to eight observations of 2 hr. each 
over a period of several months on unexposed 
individuals, although he points out that there may 
be systematic errors of the same magnitude. A 
large high-pressure ionization chamber apparatus 
has been working for some time in our laboratory‘. 
In a single 2-hr. observation the average probable 
error of measurements on un persons 18 
eo 15 cent of the normal body radioactivity, 

t to + 2 ng. radium. Thus, quite amall 
ae of radioactivity above the normal can be 
detected. 

The y-radiation emitted by the body arises prin- 
cipaly from the ngturally occurring potassram-40 
isotope present in body potassium. may be 
gome districts where the concentration of radium in 
drinking water leads to body radium burdens giving 
& y-ray emission comperable with that from potas- 
sium-407+§, On the average, the body contains 
about 0:2 per cent by weight of potassium, and on 
this account emits some 500 quanta per sec., each of 
1-46 MeV. A point aocurce of this strength placed 
about 40 cm. from an unshielded y-ray detector in & 
typical indoor aituation would imorease the bask- 
ground record by approximately 0-2 per cent. On 
the other hand, the presence of a human ‘source’ 
near the detector will abeorb background radiation, 
and reduce that reaching the detector by at least 
2 per cent. It will be seen that the acourate assay 
of the y-ray emission from the human body poses 
problems of considerable difficulty. 

On the grounds of stability, reliability and cheap- 
nes, high-pressure differential ionization chambers 
were chosen by us, although it can be shown‘ that 
an elaborate anti-coincidence arrangement of Geiger— 
Muller tubes (or, for example, scintillators with 
many photomultipliers) should, theoretioally, provide 
@ more sensitive performance. Tn all cases, the degree 
of resolution of & measurement is mainly a function 
of the statistical fluctuations of the und. 

Only the easential features of the Leeds apparatus 
will be described here; details of ita construction, 
instrumentation and performance will appear else- 
where. The general layout of the a tus is illus- 
trated in Fig. 1, and the block diagram of the 
mstrumeniation in Fig. 2. The four register ionization 
chambers are steel cylinders having an effective 
volume 6-5 ft. long and 11-5 in. in diameter, with 
tin. walls ; the subject lies on a couch beneath them. 
Water shielding surrounds the entire a tus and 
reduces the local y-radiation background to 10 per 
cent and the total background to just under 50 per 
cent of the unshielded intensities. Statistical errors 
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- Fig. 1. Bođy-radiation «pparaks, Four recording and seven. 
backing-aff chambers, D pe ea ein a 
oir channbecy shown 


and the abeorption of e aa radiation T 
subiect are thereby redu Systematic variations 
in the intensity lanes radiation are counteracted 
by the use of the seven backing-off chambers, and 
gas preasures are adjusted so that the differential 
current is unaffected, or only slightly affected by 
cosmic radiation drifts. Commercial nitrogen has been 


At these gas the use of commercial nitrogen 
(which has a igh ionization recombination coefficient) 
ensures neatly 90 per cent recombinatian of the 
ionization along a-tracks arising from traces of redio- 
active impurities in the chamber walls. Statistical 
errors from this cause at the low levels of con- 
tamination found with these steel chambers then 
become entirely negligible in comparison with the 
errors caused by commic radiation. The latter pro- 
duces about 80 per cent of the Ionization 
and the filtered local y-radiation nearly all the 
remaining 20 per cent. 
The differential ionization current 
is amplified by a vibrating-reed 

. electrometer, the o from. which 
is fed mto an ‘Kent’ 
electro-mechaniosl recorder, with 
an sutomatic averaging device 
attached to it. 

At 400. intervals, the current 
deflexion on the recorder is auto- 
matically converted into pulses 
which are summed by & scaler. By 
dividing the i defiexion by 
the number of deflexions recorded, 
an average sore is riers 
Occasionally large bursta of 10n124- 
tion occur in either set of chambers 


ion 
INPUT 
RESISTOR 


. thin sheet-metal container of a i 







VIBRATING — REED 


ELECTROMETER 


VRE, 10B6A, 





l "NATURE Septembēr 19, 1953 von 172 


asa result of comio ray ‘star’ events or large showers. 


The inclusion of these ‘anomalous’ events could 
E PE EERE pila: et ip PEE E 

automatio current-averaging 106 &0oepts 
those deflexions lying within the range plus idee: 
twice the standard deviation. 

To derive the body radioactivity from the instru- 
ment response, corrections must be made for (1) the 
absorption of und radiation by the subject, 
and (2) the distribution of the radiation source in 
the body and the absorption of this internal radiation” 
by the body tissues. The first correction is obtained 
by measurements with a non-radioactive phantom, a 
the shape 
of the body, filled with distilled water. The ionization . 
DE in the shielded chambers by the normal 

radioactivity is still only 0:45 per cent of the 
residual background, most of which is incident fram 
the vertical isphere. A small percentage absorp- 
lation would involve & large oor- 
rection, and for this reason chambers are disposed 
only above the subject. As it is, the absorption of 
background ia nearly equivalent and of opposite sign 
to the emission effect (see Table 1, subject 1). Cor- 
rection (2) is obtained from the calibration. ique. 
A Aet S (up to d uO.) of the 12-5-br. 
potessium-42 is administered orally to the subject 
and the a tus respanse determined 4-8 hr. later, 
during which period the isotope haa attained a dis- 
tribution very similar to that of the normal body 
potassium. The tum energies of potasstum-42 
(1-51 MeV.) and of potassitum-40 (1-46 MeV.) are so 
similar that internal absorption factors are nearly 
identical for the two radiations. In a previous 
experiment, the response to a weighed quantity of 
‘Analar’ ium chloride in a phantom has been 
Sra! calorie response to a calibrated quantity 
of potassrum-42. From these data the ionization 
response of the subjecta (corrected for background 
absorption) may be expreased in grams pptassium. 
Although this calibration procedure is only strictly 
applicable to the potassium content, providing the 
distribution of any other radioactivity is fairly 
uniform, @ correction may be computed by allowing 
for differences in attenuation arising between differant 
riei energies. The total radiation dose received 

5 uC. potassram-42 is 5 mrep., as compared 
witb a typical background dosage-rate of 2-2 mrep. 


per week. - 

Measurements have been made on 

persons and on others who handle radioactive 
ee ee Three examples are given 
in Table 1 to the factors in the 
measurement. Only those occupationally exposed 
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* Units: 10™ amp. for columms 3, í and 5. 


have so far shown radioactivity significantly in excess 
of that expected from body potassium. Ina 
of unexposed persons (ten male and three nate 
medical students resident locally) the mean potassium 
content, ascribing all the to potassium-40, 
was found to be 0:21 + 0-01 oent by weight. It 
is assumed that the water p used for back- 
ground absorption calibration is free from radio- 
activity. This result is in with that of 
Shoh’, who quotes 0-21, per oent, based on chemical 
determinations, and in harmony with recent measure- 
ments of ‘exchangeable’ potassium (said to be 
approximately 5 per cent leas than total) by Edelman 
et al.*,who find 0-18, per cent (average for thirty-three 
males) and 0-16 per cent (average for fourteen 
females). All these estimates conflict with the value 
0-35 per cent given by Hawk, Oser and Summerson’. 
Table 2 gives the probable error for a single 2-hr. 
measurement in terms of the body content of a 
number of commonly used radioactive elements ; 
the maximum permiamble levels suggested by the 
- International Oommission on Radiological Protection’® 
are included for comparison. For y-ray emitters a 
quantity much smaller than the maximum permissible 
level can be detected; but because f-emitters are 
aseayed vis bremætrahlung, the efficiency of their 
detection is very much reduced. 





component, respansible for the 
major part of the statistical fluctuations, would be 


greatly reduced. Sievert has recently assembled an 


tos m such a situation™. 
This work has been 
Medica] 


throughout by the 
Research 
grant to one of us (P. R. J. 3). 


@ maintenance 
We are indebted to 


Meeers. Appleby and Taylor of this Department for 
technical assistance with the oonstruction and 
assembly of the apparatus. [June 25. 
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DETERMINATION OF TOTAL 
BODY RADIOACTIVITY USING 
LIQUID SCINTILLATION 
DETECTORS 


By F. REINES, R. L. SCHUCH, C. L. COWAN, 
jun, F. B. HARRISON, E. C. ANDERSON 
and F. N. HAYES 
Los Alamos Scientific Laboratory, New Mexico 


the course of developing equipment for other 
problems', we have made some measurements of 
the total radioactivity content of several humans 
and a dog, using @ technique which may have other 
applications in biophysics. The used. 
consists of a liquid scintillation detector in the shape 
of & 80 in. in diameter and 80 in. high, sur- 
rounded by ROA type 5819 photomultipliers, forty- 
five of ich were used in these measurements. 
Cylindrical steel inserta, 14 in. in diameter in one 
case and 20 in. in diameter in another, 82 m. high 
and 0:015 in. thick, were Ph tial in the ee leaving 
an annular region scintillator 
(tohuens—terpheny!-«-naphthyl pray easel: A 
lead shield 8 in. ee ee the assembly, 
leaving only the top of the The a 
five photomultipliers were ao aa 
their output T rpesaneiticr) Sag mae 
channel pees Er {gee Fig. 1). 
Energy oaltbrahon. order to 


pulee-height E 45 6 given iy 69 Gharay, 
a ocobalt-60 source was p in several diferent 
aaiae ILE nat end ihe palba height woseure 
were measured. The results for both inserts are 
shown in Fig. 2. This spectrum was independent of 
position of source over the central half of the tank 
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Fig. 1. Beotional view of detector with blook diagram of associated electronics 


axis. il ra edd A gad Sel Alto the 
peak became lees. well defined. The line ts 
pulses resulting from the complete Compton &- 
tion of one of the cobalt-60 y-rays (1:17 and 1-32 
MeV. respectively), and the broadening of the high- 
energy side results from those cases in which both 
y-rays are detected simultaneously. 
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PULSE HEIGHT -~ volts 
2. Oounting-rate against pulse height dus to a cobalt-00 
1E souree pieced In the inserts 
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Data obtained with a dog. A dog of approximately 
35 Ib. weight was anmethetized and counted im 
the small insert. A solution contaming 0-1 pO. 


radium in ilibrium with its decay producta was 
injected in the femoral vein, and (five min. after 
injection) the dog was again ‘counted’. The total 


coounting-rates obtained in the interval 5-35 YV., 
ing to 0-8-2-0 MeV., are given in Table 1. 
The total comnting-time for each run was 300 sec. 


Tables 1. SUMMARY OF RISULTS you Hxreaiumre ON i DOG 


ree radinm inion ele b tank, loas 
of 0-1 wO. dtum, Loss 


Dog afar in 
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From the table it is seen that ;, 
(a) The counting efficiency per 


NZ disintegration for the bare source 
iter cad LIQUID SCINTILLATOR was about 50 per oent. (b) The 
aun S , counting-rate from O-luC. of 
Z Oe a POTOMULTIPLIER TUBE radium in the dog was 879 per sec., 
LA SE giving an overall counting effi- 


ciency of about 25 per oent. 


who were able by doubling up 
to be entirely within the insert. 
The energy gates were the same 
a8 in the previous experiment, A 
d ran was made be- 
fore and after each measure- 
ment. ‘The average background 
counting-rate for twelve runs 
was 887 +6 per sso., and the 
fluctuations, though greater than statistical, ap- 
random and consistent with a Gaussian 
ion having & standard deviation of 6 seo.-!. 
The fluctustions are presumably due to a alight 
instability of the discriminator and the rapid rise of 
d-rate at low energies. 

The resulta of measurements made using various 
humans are summarized in Table 2. AN subjects 
except ‘P. H.’ were counted in their normal clothing, 
and no effort was made to remove radioactive con- 
tamimation sudh as might be to settle in 
the hair. The subjecta “W. B? and ‘P. M?’ are at 
present workmg with radioactive materials; the 
clothes of ‘W. B.’ were counted separately, and gave 
637 counts per sec. It may be, therefore, that the 
rather high remaming count was due to external 


Tabin 3. SUMMARY OF RISULITS FOR HXTERLINEFTS WITH Humis 
Berras 


Bubhjest i ‘Weight (Ib.) 
f 180 
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Counting efficiency for radium and potasstum-40 in 
humans. The principal natural source of radioactivity 
in the body is potassimm-~40. Information on the harm- 
ful effects of radioactive iso is based principally on 
persons to radium poisoning. Two experiments 
wero performed to determine the effiaiency with which 
these elamenta were detected in the counter. 

In the first, a mock human form was made by 
pouring 100 Ib. of water into a shaped plastic bag in 
the insert. The counting-rate was determined before 
and after the addition of 450 ĝm. of normal potassiam 
chloride to the water. The net counting-rate from 
the potsasimm was 125 seo.-!, or 0-52 counts per gm. 
normal potassium per seo. This number is to be 
compared with the diasintegration-rate* of 3-6 y-rays 
per gm.-sec., giving an efficiency of 14 per cent. The 
potassium content of a 70-kgm. person® is x- 
imately 150 gm., so the counting-rate pelt ap tet 

ium, alone is about 78 sec.-'. It was concluded 
that most of the activity sean in all subjects except 
W. B’ and ‘P. M’ was due to potassinm-40. 
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The efficiency for detecting radium in this counter 
pi asker E chi 
((W. L.') holding a 0:240. standard radium so 
against his stomach, so that the source was enti 
shielded. by his body as he sat in the insert. The net 
counting-rate was 1,133 sec.-!, yielding an efficiency 
of 15 per cent. The statistical fluctuations m the 
background (+ 6 seo,.-?) et 
in the total radium of 10- The precision with 
which it is possible to determine the radium content 
appears to be limited by the uncertainty in the amount 
of other radioactive substances present in the body, 
and by the uncertainty in the degree of elimmation 
of radon, which upseta the radioactive rium 
of the subsequent daughter products. Most of 
the gamms-reys ‘detected probebly came from 
radium. It is i that, although one of the 
subjects (P. H?) has worked for many years with 
radium, thorium and mesothorium, his 
content appears to be not greater than 
0-01 O. 

Conclusions. In view of the foregoing, it is possible 
with a counter of this to determine the total 
radium content of the body at levels well balow the 
F dr Reeaah-ate (0-1 uC.), and to make similar 

terminations for any source giving sufficiently 
energetic y-rays. In the absence of the radium group, 
the potassium content of the body can be measured 
with good accuracy, and it is quite conceivable that 
application of these techniques could yield important 
results in the study of the role of potassium in the 
metabolic process. These measurementa can be made 
in short times tn vivo with little inconvenience to the 
subject. 

Since this counter was not designed spec for 
the purpose of the present experiment, it should be 
poseible to simplify and improve the system for this 
type of measurement. For example, the ten-channel 


about 


analyser could be replaced by a single-channel - 


analyser, or perhaps merely a scaler with a dis- 
criminator. Where good resolution is not an 
important factor, it would probably be possible to 
use many fewer photomultiplier tubes without 
serious loss of counting-rete. The size of the detector 
could be increased considerably to acoommodate the 
subjects more comfortably. If smaller animals are 
to be counted, the counter size and number of tubes 
could be reduced. Such a counter is being built at 
this laboratory for studies on dogs. 

The background due to cosmic rays was by no 
means n ible, and would be reduced 
either by ional shielding or by going to sea-level 
from the altitude of 7,300 ft. at which these experi- 
ments were carried out. 

It might be possible to reduce further 
without seriously impairing the efficiency of detection 
forc the radiation of interest by & more judicious 
choice of the energy gates. 

The superiority of the counter described hore over 
Geiger counters is marked by its high efficiency, 
energy discrimination for y-rays, and relatively large 
volume. J 

This work was done under the suspices of the 
United States Atomio Energy Oommission. Our 
thanks are due to Dr. Wright Langham for stimu- 
lating conversations and for his generous support. 

[May 20. 
Beat ge ie man "ho 403 Ch F. ti , Anderson, H. O. and 
* Was. Bur. Stand. Cire. Mo. 409 (Bept. TEA 


* Shohl, Alfred T., “Mineral Motabolian” (Reinhold Pub. Corp., New 
York, 1939). 


. War broke out. Before joining the Royal Engin 
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OBITUARIES 


Prof. H. E. Flerz-David 

Soro in Switzerland has sustained a great loss 
in the death on August 25, at Zurich, of Prof. Hans 
Eduard Fierz-David. Born at Zurich on January ð, 
¥882, Pierx-David began hig education in his native 
city, eventually in chemistry and 

cuting further studies in London and Munich. the 
earlier of his career he obtained a varied experi- 
ence of applied chemistry, in particular with the 
International Nickel Company, also in brewing 
chemistry, and somewhat later with the firm of J. R. 
Geigy at Basle. Eventually he developed a special 
interest in synthetic dyes and the technology of dyes, 
dyeing processes, and textile fibres. Thus, in 1917 
he was appointed to the chair of o ic chemical 
technology, in the Hidgendanische Jedaiah Hoch- 
schule, Zurich—e post which he filled with distinction 
pli adap ear until his retirement as emeritus 
professor. fleld of work is reflected in a series 
of standard lications, i ing ‘‘Grundlegende 
Operationen Farbenchemie”’, ‘““Kunstliche orgen- 
ische Farbstoffe”, ‘““Fortachritte der Teerfarben und 
verwandter Industriezweige’’, and (with E. Merian) 
“‘Abriss der chemischen Technologie der Taxtilfasearn’’. 

A cultured man of wide interests, Fierz-David had 
an international outlook. He was a good linguist, 
and he cherished the humanistic aspect of his science. 
This last feature of his character found effective 
expression in the elegant historical study of alchamy 
and chemistry which he published at Basle m 1945 
under the title, “Die Entwicklungageschichte der 
Chemie”. ae he dedicated this book to 
his friend, O. G. Jung; for among his varied interests . 
he was a member of the Psychological Club of Zurich. 
Although an apostle of progress in chemistry and its 
applications, he deplored the methods of ‘mass- 
production’ and the intense specialization to which 
students are subjected in many modern 
laboratories. Moreover, he the enormous 
importance of a human relatio between teachers 
and students. Looking back to his own student-days, 
in & letter written a few years ago, he crystallized his 
ADE ee ee 

sentence: “In this age, ane has forgotten how to 

hve”. Jouw~ READ 


Mr. W. N. Croft 

Wura Noss Orort, who died on July 10 in 
his thirty-eighth year, joined thea Geological Depart- 
ment of the British Museum (Natural History) as 
paleobotanist early in 1989, and almost at once set 
off on a Britiah-Swedish—Norwegian Expedition to 
Spitsbergen, mainly to investigate Devonian fossile, 
reaching again just after the Second World 
ere, 
leted a paper on a Lower Devonian flora of 
the Welak bende: though his stratigraphical work 
on this area is still unpublished. Immediately on 
leaving the army, he went to the Antarctic for a year 
as geologist and palmontologist to the Falkland 
iis Begonias Serer some of the resulta 
have recently- bean published im the 
Surveys ‘“‘Soientaflo Reporta”. tn paleobotany, 

Croft’s main interest centred on Devonian plants ; 
last year he published an account of same Devonian 
charophytes known as trochiliscs, and he had almost 
completed & paper on blue-green algm from the 
Rhynie chert. He was an accomplished technician, 
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and his room was full of strange of his own 
devising, including a sewing-machine converted into 
a microscope and a bacon-slicer adapted to rook- 
cutting. Thè Croft parallel grinding apparatus is in 
use In many palwontological laboratories. His col- 
leagues will greatly mies not only his judgment and 
- his insistence on the highest standards in everything 
he touched, but also his singularly attractive charm 
of manner. W. N. Evwanps 


NEWS an 


H. Kamerlingh Onnes (1853-1926) 


Hams KAMSRLINGH Onwes, “le gentleman du 
zéro abeolu’’, was born at Groningen in Holland a 
century ago, on September 21, 1858. After studying 
mathematios and physics at the local university, he 
went to Heidelberg in 1871 to work under R. W.. 
Bunsen and G. R. Kirchhoff. Eight years later he 
obtained his degree at Groningen with a thesis entitled 
“New. Proofs of the Rotation of the Earth about an 


staff which included glass-blowers, skilled mechanice , 
and scientific workers from all ‘of the world. 
Kamerlingh Onnes received the Nobel Prise for 
Physica in 1918 and the Rumford Medal of the Royal 
Society if 1912. He was elected foreign member of 
| the Royal Society in 1916, honorary fellow of the 


Chemical Society in 1920, and oo ding member 
of the Prussian Academy in 1928. ing the First 
World War and during the earty post-war years he 


devoted himself whole-heartedly to relief. work in 
Europe. Modest, genial, cheerful and universally 
beloved, be died on February 21, 1926. 


Earthquake In Western Cyprus 


On tember 10, at about 6 am. local time, an 
earth occurred with epi alightly north of 
Paphos in Cyprus. The shock, which was registered 


villages, 

Stroumbi and Ayios Nikolaos, were almost oom- 
pletely destroyed and some 185 other villages within 
a twenty-mile radius from Ktima were seriously 

Much damage was done in Paphos, and 
the ee en 
i ted. About forty ns were killed 
sient O OT pn are RY Some of the 
casualties were taken to the hospital at Limassol, 
where the earthquake was also felt. About fifteen 
hundred people are known to be homeless as a result 
of the Limassol was shaken by a alight 
earthquake last year; but the greatest of the recent 
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Wx regret to announce the following deaths : 


Prof. H. M. Hallaworth, O.B.E., first Dale profeasor 
of economics in the University of Durham. 


Dr. B. Mouat Jones, lately vice-chancellor of 
the University of Leeda, on September 11, aged 
seventy. : 

Mr. A. Maroan, formerly government chemist and 
chief aasayer in Siam, aged sixty-nine. 


d VIEWS 


past earthquakes in Cyprus happened on January 20, 
1041.° According to the International Seiamological 
A uced at Kew, the epicentre was at 
lat. 85-2° N., long. 33-6° E., which is just north-east 
of Nicosia. This shock, according to J. P. Rothé, of 
Strasbourg, was felt with intensity LX at Paralimni, 
thirteen miles from F (see also Nature, 
148, 145 and 174 (1941); and 149, 640 (1642)). The 
depth of focus may have been 100 km. Shocks have 
occurred at other times from epicentres near Nicosia, 
near Limassol and st sea to the south of Paphos. 
Other epicentres have been at sea east of 
(between Cyprus and Latakia). The line of past 
“ere appears to stretch from Alexandria m 
to Nicosia in Oyprus and then to bend to 
the east, so that the present epicentre is samewhat 
- g 
Fifth British Mathematical Colloquium, Durham, 
[953 


Tas fifth British Mathematical Colloquium was 
held in Durham-durmg 8-10. Members - 
were accommodated in University College and 
Hatfield College, and the mam lectures were given in 


the Applebey Lecture Theatre of the recently opened 
Science Buildi Analysis, topo and différential 
geometry, n theory andyalgebra were each 


ethods of 
Funstional iss; J. D. Weatan, “Convolution 
Algebras’; EH. R. Pitt, “Con ee of Fourier 
Series’; Beptember 9: J. H. O. itehead, ‘“The 
Elementa of H Theory”; M. G. Barratt, 
“The Oalculation of Homotopy Groups”; A. H. 
Stone, ‘Coverings of Topological Spaces”; A. G. 
Walker, ‘Differential Geometry in the Large”; 
September 10: K. Mahler, “The Formal Approxima- 
tion of Analytic Functions by Rational Functions” ; 
E. M. Mle t, ‘“Problams about Prime Numbers” ; 
R. A. in, “The Mmkowski-Hajé6s Theorem on 
Linear Forms and the Factorisation of Abelian 
Groups”; R. Rado, “Existence Combimatoricsa— 
Order in Chace”. In addition, ‘splinter groups’) dis- 
played much enthusiasm in afternoon discussions, of 
recent research topica in algebra, analysis, algebraic 
and differential etry, topol and number 
theory. The stimulus of talks and’debates on present- 
day activities in mathematical research was felt by 
all members of the Colloquium. The sixth Colloquiam 
is to be held at Cambridge in April 1954. 


Forests, Catchment Areas and Water Supplies: 
throughout the World ` 
UxpEn the title of ‘Forests, Catchment Areas and 

Water Supplies’? (Indian Forest Records (New 

Series), Silviculture, 7, No. 4, 258; 1952), a series of 

articles by Prof. E. P. Stebbing has been reprinted 


programmes being : September 
ooper, “Critical Pomt M 
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that originally appeared in a number of iasuea of the 
Indian Forester of the preceding months. The pub- 
lication brings together information received in reply 
to a questionnaire sent out by Prof. Stebbing to 
forest services throughout the world, apart from 
Western Europe, and is prefaced by an introductory 
review sixteen pages setting dut the reasons 
why the compilation was un This intro- 
duction sims at bringing out the need for fuller 
statistical information as a step towards fuller 
national and world recognition of urgently needed 
soil and water conservation measures, with particular 
reference to the part played by s @ forest cover; it 
collecta useful and interesting data from scattered 
sources and reveals the critical situation which has 
been allowed to arise in the majority of countries. 
In the second part the statistical details given country 
by country and catchment by catchment can be of 
little interest except locally ; but the descriptive notes 
of the history and present situation of forest denuda- 
tion are often illuminating and of more general value. 
The publication should provide the conservationist 
with much useful ammunition in his ign for 
public action in this vital fleld of water supplies. 


Sclence at Christ’s Hospital 


Tus recent celebration of the four hundredth 
anniversary of Christ’s Hospital is marked by the 
publication of a quaterocentenary number of the 
School’s Sotence Journal and N.H.S. Report. This 
issue contains several articles having a historic 
flavour. M. Seakins writes of science four hundred 
years , that is, at the time that the Schoo] was 
f , After referring to the scientiflo views of 
Paracelsus (who died twelve years before the signing 
of the charter of Christ’s Hospital), the author deals 
in an interesting manner with other axcteenth-century 
pillars of science—chemista, physicists and bio- 
logists (who at that time devoted most of their 
attention to medicine), The founding of the Royal 
Mathematical School in 1678 is described by T. Dee. 
The proposal for such a School was originally made 
by Bir Robert Clayton and the idea was stro 


supported by P whose work for naval education 
and reform is known. The School, with a strong 
body of vernors, was established within the frame- 


of 's Hospital, and to-day it still provides 
places in Christ's Hospital for sons of naval officers. 
T. W. Hoskins, an Old Boy of Christ's Hospital, 
contributes an article showing how science, through 
the of the anatomist Prof. William Wright, 
and in collaboration with the historian Mr. Laurence 
Tanner, in 1988, tackled the blem of the identi- 
fication of bones supposed to be those of the Princes 
in the Tower. Their findings are now well known to 
anthropologista and historians. 
Other articles which assist in raising this school 
EG Geek ares, ce 


“Tho Gems” by A. E. Rouse; “Modern 
Weed K illera” R. Q. Hornung ; ‘The Measure- 
ment of Strain” by D. J. Kluth ; “Oounti Butter- 
flies” by M. G. Morris and O. J. Nunn; in 


Science and eering: (I) Royal tlactrienl and 
Mechanical ” by Lieut. J. H. Tomkins (an 
Old Boy); “Evolution of Colour Photography” by 


O. L. Hicks; and “An Introduction to Diesel 
Engine” by N. 8. Blake. Also molnded are the 
reports of the Entomological, Astronomical, Fishing 
and Bird Sections of the School’s Natural History 
Soolety together with reports of other aétivities of 
that Society. Christ’s Hospital, and especially the 
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editor, J. M. Tims, are to be congratulated not only 
on this quatercentenary number of ite Sotence Journal 
but also on the serious and successful part that 
science plays in the School's activities as revealed by 
the Journal, 


Excavations at Mycenæ 


A sumMaBY by Prof. A. J. B. Wace of his season 
of excavation last summer at Mycens, the most 
t city of Greece in the Late Bronze Age, 

has been published in the Proceedings of the American 
Philosophical Sooiety (87, No. 8, 248; 1958). As is 
his habit, Prof. Wace has produced not only useful 
data for the specialists, but also more startling dis- 
coveries. Of these, there are a fine ivory facing, carved 
with a pair of griffins and originally half a metre or 
more in length; a terra-cotta figurine of a man 
riding æ horse, which shows that, efter all, the 
Mycanwan Greeks used horses for riding as well as 
drawing chariots; and thirty-eight cad tablets 
inscribed in the so-called Linear These 
tableta, the first collection to be found “Myoenz 
and the first from a private house anywhere im 


Greece, have turned up most opportunely, since it 
seems that at last the script is being iphercd. 
But too much should not from their 


decipherment; it will show what language the 
Myocensans spoke, but the texts may well give no 
more than inventories of stores or the like. Prof. 
Wace is continuing his excavation this season. 


Arctic Aeroblology 


QUANTITATIVE and qualitative studies of the fungi 
in the air over various of Alaska and Canada 
are reported by 8. M. y and L. Kapioa (Canad. 
J. Bot., 31, 3, 308; 1053). In winter, arctic air is 
apparently sterile; in summer, at Ft. Churohill, 
Man., ground-level samples varied from 0:5 to 4:4 
per ou. ft. was the commonest fungus 
(average 0-5 per cu. ft.), followed by yeasts (0-16), 
Pentctlisum (0-06), and Stemphytium (0-08 per cu. ft. } 


apularia, 
ormaa. Of 3,711 oolonies, 57 per 
sporulate. Silicone slide readings aa high as 114-9 
fungus spores per ou. ft. were obtained and included 
the following: yeasts (8-6), Oladosporium (3-8), 
smuts (2-5), Fusarium (0-6), Akernarta (0-06 per 
ou. ft.), Venturia, Cercospora, Septoria, rustas, Lepto- 
epharia, Sordaria and Pleospora, and many hyaline 
one-delled spores. In two flighta to Resolute Bay, 
N.W.T., tbe flora was found to be similar to that at 
Ft. Churchill, but numbers did not exoeed 1 per 
ou. ft. although readings up to 78 fungus spores per 
ou. ft. were recorded on alides in warm air over 
Hudson Bay. Most of the fungi are considered to be 
soil types originating in agricultural areas and carried 
viable when they reach the arctio. 


syle ther de saber or eines = aa 
with air masses, not only in the arotio but also in 
a edb year 


rt Memorlal Museum, Nalrobi : Report for 


THz annual report for 1952 of the Coryndon 
Memorial Museum, Nairobi (pp. 26; 10953; Ie.), 
though referring to the set-backs due to Mau 
Mau activities, alao recorda the ing of a new 
wing. This important addition contains five new 
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large exhibition halls which have been allocated 
respectiv to botany; insects and allied forms; 
marine and freahwater biology and reptiles ; geology, 
minerals and palsontology ; man. The new 

wing also contains a machine shop, 6 mran oad 
extensive storage accommodatian. other inter- 
. esting development at this well-known and progressive 
museum is that a loan was raised by the Government 
for the erection of a block of four flats. The flats are 
rented to members of the staff, and it is planned to 
repay interest and capital an the loan in twenty years. 


Orientation of the Orbital Planes of Visual Binarles 

CupTarn conclusions are: deduced by A. Opolski, 
of the Stockholm Observatory, wrth to the 
orbital planes of binaries on the basis of the dis- 
tribution of ale physical pairs with different 


roe ee components, and these oon- 

eed | in a paper entitled “Orientation 
of the Orbital Planes of the Visual Binaries” (Arkw 
for Astronomi, 1, No. 18; 1953). Very briefly, the 
method is as follows. If we compare two slow-moving 
binaries, each of the brighter components having the 
seme spectral and the same apparent magnitude, 
and differing only in the ion # of the 
a Mao eng eT le that such 6 of 


chiefly due to the difference in the inclinations ¢ of 
their orbital planes. For obvious reasons, when s is 
small + is large—probably spproso aing $ 90°-—and when 
-is large ¢ is small— 0. All this is 

licable. because of effect of a roa 
honoring. and for this reason there should be a 
ee E a 
pairs with known dynamical parallaxes and with 
similar spectral types and a t magnitudes, To 
obtain some idea of the validity of this assumption, 
all slow-moving physical pairs with their known 
trigonometric or ic perallaxes listed by 
Russell and Moore are dealt with. These stars are 
grouped according to spectral types and apparent 
magnitudes of brighter components and are arranged 
in each group acoording to s. Hach group is then 
divided into Pate thie parts, each of which contains 
nearly the same number of stars, and two limiting 
values of separation s, and s3, (8, being greater than 
8,) are determined so that stars with separation 
8 > 8, form group i with small melination, 8; > 8 > 4, 
form group ii, and s, > s form group iii with large 


inclination. Numerical values of s, and 8, are found, 


in this way, and a comparison is made between the 
trigonometrical and dynamical parallaxes for stara 
Delores. eee ee The stars selected for 
this purpose ee ee a 
within the limits 0:100° > t> 0-028’, 

dffererieo between the tape tise ealuer ob Spnamiod 


only by 
inclination of the orbital planes of stars belonging to 
the groups i and iii, and substantiates 


assumption. 


Geographical Exploration To-day 
THE Department of Extra Mural Studies of the 


University of London is eee series of twelve 
weekly illustrated lectures 


‘Geographical Ex- 
Ploration To-day”, to be given inthe Leture Theatre, 


niversity College Medical School, London, W.C.1, 
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on successive Wednesdays at 6.30 p.m., commencing 
September 30. The subjects to be dealt with and the 
respective lecturers are as follows: general intro- 
duction, by Prof. F. Debenham ; arctio loration, 
by J. M. Scott; antarctic exploration, J. M. 
Wordie ; exploration of the ocean depths, by Dr. 
G. E. R. Deacon; exploration in Central Africa, by 
Prof. F. Debenham ; exploration im Ceylon, by 
B. H. Farmer; North-East Land, by Dr. K. 8. 
Sandford ; Cambridge Jontunheim expedition, by 
W. Vaughan Lewis; team-work in Colonial terri- 
tories, by A. T. Grove ; ; modern navigation by sea 
and air, by W. L. Harrison; exploring and climbing 
mountains, by J. H. Emlyn Jones; and explormg 
the past, by Prof. W. G. East. The fee for the course 
is 16s.; ticketa for single lectures (obtainable at 
the lectarre room oan the occasion of each lecture) 
are 2s. Applications for admiasion tickets should be 
addreased to the Cashier, University of London, 
Senate House, Malet Street, W.C.1, and marked 
‘Extension courses’. 


Announcements: ` 


Da. D. W. ADAMBON, head of the Chemical Division 
of the Walloomeo Research Laboratories, Beckenham, 
has been appointed research director of the Wellcome 
Foundation, Ltd, and director of the Welcome 
Research Laboratories, in succession to Dr. J. W. 
Trevan, who has retired after thirty-three years of 
service with the company. Dr. Adamson has also 
been appointed to the board of the Welloome 
Foundation, Ltd. 


Is bisa Pedler Lecture, “The Life and Times of Sir 


Richard Gregory, Bt., F.R.S., 1864-1952” (Nature, 
June 18, navi Sir Harold Hartley remarked that 
the Elihu R sep aoe by Sir Richard Gregory 


at the Carnegie Institution of Wa n and 
entitled “Cultural Contacts of Science” “is unknown 
In his own co ’. The substance of this Lecture 
was published in Nature, 142, 1059 (1988), and we 
are now informed by the Carnegie Institution that a 
limited number of copies of the are available 
free of charge. 

Taa British Institute of Recorded Sound, Ltd., in 
conjunction with the University of London, Depart- 
ment of Ertra Mural Studies, is arranging a course 
of twelve lecture-recitals ing various uses of 
sound-recordings in the study of music, drama, 
literature and soience.: The three lectures with a 
bearing on scientiflc themes will be as follows: 
October 21, ee e 
Ludwig Koch; January 18, folk music, by 
Howes; and February 10, recording dialects and 
folklore, by David Abercrombie. All twelve lectures 
will be given. on Wedneedays at fortnightly intervals, 

on October 7, ab the Institut Français, 

Place, London, §8.W.7. The fee for the 

course is £1 (2s. 6d. a single lecture). All inquiries 

and applications should be-made by poset to the 

Honorary Secretary, British Institute of Recorded 

Sound, 86 Redcliffe Close, Old Brompton Road, 
London, 8.W.5. 


Ennatrom. In a letter on ‘“Hsamoglobin in Proto- 
xoa” (Nature, Sept. 5, p. 451, col. 1) the sentence 
on line 18 from the bottom should. read : 
Ke suspensions Se en ee 
but distinct a-band of oxyhsmoglobm 
582 mp and a lees distinct B-band at 
which was somewhat by the aerator 
bands of cytochrome”. 
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MEDIUM-ENERGY NUCLEAR PHYSICS 
CONFERENCE AT THE UNIVERSITY OF PITTSBURGH 


URING June last, the University of Pitteburgh 
sponsored & second conference on medium- 
energy nuclear physica similar to that held in 1952. 
There were five sessions of invited papers inter- 
decay, the second with nuclear foroes and ospture 
gamma-reyg, the third with photon-indused reactions, 
the fourth .with imelastio neutron soattering and 
nuolear energy-levels, and the final one with neutron- 
induced reactions. 

The first paper, by L. Langer (Indiana University), 
discussed the evidence for a unique beta-interaction 
which oan explam all known featuree of beta-decay. 
This includes the shape of the allowed and forbidden 
spectra, selection rules, the redium-2 spectrum, and. 
angular oorrelations between the emitted electron 
and the recoil nualeus. It seems likely that a lmear 
. copmbinstion of scalar, tensor, and perhaps some 
peeudosoalar aan acoount for all known effects. In 
the second paper, M. E. Rose (Oak Ridge National 
Laboratory) indicated that even theoretically there 
are deviations from Ime Kurie plota to be 
= pear gree E topes pecan eric 

, the angular correlation 
o nO ~+ uye y, which would definitely fix 
‘he nature of the Fermi-type mteraction. In the 
third paper of the seasion, H. Primakoff (Washington 
University in St. Louis) reviewed the experimental 
evidence of Fulbright and McCarthy, and of Ingram 
and Reynolds for the existence and half-life of nuclei 
undergoing double beta-decay. The observed half- 
lives of xiroonium-96 (10% yr.) and of tellurium-120 
(101 yr.) make the effect diffloult to detect. The 
theoretical estimates of such half-lives depend on the 
aasamption of the existence of an santi-neutrino 
distinct from the neutrino or on the opposite aasump- 
tion. The theoretioal estimate is also diffloult to 
make, but it appears that the no anti-neutrino hypo- 
thesis fita better.~ The decay of the -meson may be 
able to olarify the question. 

The second session was opened by I. Tahni (Prinoe- 
ton University), who showed how the empirical rule 
that in even-even nuclei the spins and parities of 
excited states are either both odd or both even can 
be ‘understood, It is neceasary to use the fact that 
the potential is ahort- , but then the result 
follows in both the Ruasell and #4 coupling 
limits. The second paper was a review of the Butler 
theory of stripping reactions by E. oy (Univer- 
sity of Pittsburgh). This theory has of great 
service in discovering the spin and parity of many 
nuclear-levels. It is not, however, in complete agree- 
ment with observed angular distributions. Arbitrari- 
neas in fitting the distribution could be reduced 
by comparing experimental and theoretical absolute 
differential cross-sections. However, the method of 
making allowance for Coulomb interactions is not at 
all clear. In the third paper, E. B. Paul (Chalk 
River Laboratory) spoke his work on gamma- 
rays foll proton capture. This work was done 
with the River electrostatic accelerator. The 
observed intensities of various gamma-rays of the 
same multiple order do not seem to acoord with 
present theoretical expectations. The final paper 
of the sesion was a report by G. Bartholomew 
(Chalk River Laboratory) on work by B. B. Kinsey 


~ 


and himself with neutron captive gamma-rays. In 
idular, he discussed the great intensity of electric 
le radiation when the states were such as to 
permit it. Strong transitions to states other than the 
ground-state were found, where the information was 
sufficient, to be eleatrio dipole. / 

The third session was opened by VY. Telegdi 
(University of Chicago). He gave an account of the 
operation of isotopio spin selection rules in reactions 
induced by photons. The threshold energy of 
certain reactions, notably (y,a2) reactions, shows the 


_ operation of the conservation of total isotopic spin 


law. His ta have been oarried out with 
photographio The other paper of this seesion 
was given pe ee Kats (University of Saskatchewan). 
He reported on his work on reactions induced by 
photons from a betatron. In particular, he has 
studied neutron production, and has obtamed 
indications of nuclear-levela by breaks in the yield- 
curve of neutrons as & fonation of photon energy. 
The first three papers of the fourth session were 
devoted to inelastic neutron soattermg. J. Beyster 
(Los Alamos Scientiflo Laboratory) described the 
spherical ahell method for measuring inelastic neutron 
arose-sections. H. A. Bethe (Cornel University) 
discussed the interpretation of such experiments at 
energies where elastic scattering is large and nearly 
isotropic. The difficulty lies in the moreased path- 
length in the shell due to elastio scattering. Methods 
for allowing for this which give values for inelastic 
soattering t of expermental geometry 
were described. The resulting cross-sections vary 
as the geometrical cross-section except in the oases 
of the so-called magio nuclei, where they are amaller. 
T. Bonner (Rice Institute) described sphere measure- 
ments at higher neutron energies where the elastic 
scattering corrections are unimportant. The oross- 
sections turn out to be m good agreement with the 
geometrical cross-section exoept for the magio nuclei 
lead and bismuth, which are 10 per cant low. At low 
energy (~ 8 MeV.) the cross-sections are lees than 
the ical. R. Hellens (Westinghouse Electric 


peed T gs E ie Gsueaen 
on iron using photographio plates jxenberg 
(Massachusetts Tnstitute of Technology) closed the 
session with & e review of the energy- 
levels of light nuclei with especial emphaais on charge 
symmetry and charge independence of nuclear forces. 
The last session was opened by H. Feshbach 
(Massachusetts Institute of Technology). He showed 
how the concept of the nuclear radius is at present 
ambiguous. Electron scattering, isotope shift, and 
-meson decay all measure the average electrostatic 
l in the nucleus and all give results oorre- 
sponding to @ nuclear radius of 1:2 x 10-* At’ om 
The binding energies of mirror nuclei, also affected 
by Coulomb forces, give 1-45 x 101 A? em. At 
present this cannot be reconciled. Next H. Barsahall 
(University of Wisconsin) desaribed the resulta of his 
dcop eae of neutrons of heavy elements. 
The depandence of the cross-section for scattering on 
the imaident energy and on the mass number has 
been determined over a wide of these variables. 
This variation can be interpreted, as V. F. Weisskopf 
(Maesechusetta Institute of Technology) explained in 
See eee Ane CANOE E Dee model of 
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the nucleus. The nucleus is ted by & potential 
with an’ imaginary imaginary part which representa absorption 
of the neutron. Adjustment of the depth, the radius 
(which is assumed to vary as A1”) and the absorption 
enables a very good fit to be obtained over tbe entire 
range of energy and mass. It may be possible to 
interpret the absorption in terms of the formation of 
& compound nucleus. The last paper was by O. 
Goodman (Massachusetts Institute of Teahnology), 
who presented some evidence of nuclear excitation 
by the electrostatic fleld of an incident proton. 
Prire Srasia 


AMERICAN AID FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH IN 
` GREAT BRITAIN 


Poo details of the proposed on 
advisory service, research and on education and 
“waining of the Coun Funds derived from 
United States Hoonomic Aid under the Mutual 
Security Act of 1952, originally outlined in Omd. 8776 
of February 25, 1953, are given in a White Paper dated 
- July 1988 (Programme of ibure of Counterpart 
Funds derived from Uni States Economic Aid. 
Cmd. 8918. bath 8. H.M.8.0. 4d. net). Under “Advin- 


for assistance to research associations (in conjunction 
with trade associations where suitable) for the 
development or initiation of advisory services. A 
Erea of trade and employers’ associations will 
E E han lca e a 
to employ consultants on such subjects as oost 
E S and organization and the 
deployment of labour. The j of Works 
receives £20, 000 for the development of the 
Advisory Service, and the Ministry of Labour 
National Service £15,000 for assistance to voluntary 
organisations developing advisory services to industry 
in the fleld of turel departmenta will 
receive £116,500 for- the extension or initiation of 
specific advisory services, and the British Institute 
of ement £385,000 for research and the prepara- 
tion vision of mformation of 
subjects Importance to productivity and for the 
extension. of the Institute’s information and research 


Boe esenet 

C Of £589,500 provisionally allocated for research, 
£210,000 goes to a p 
based in part on pro 
and research organizations. It includes £42,000 for 
studies of general factors affecting productivity and 
the adoption of innovations; £100,000 for studies in 
monopoly, competition and restrictive 
including studies in the structure of selected indus- 
tries; £25,000 for studies in the growth of capital 
and the finance of industry; £8,000 for studies of 
economic problems affecting labour recruitment and 
mobility ; £11,000 for. studies in economic problema 
of transport and £19,000 for studies in the statistical 
measurement of production. The p - of 
research in production economics, for which £75,000 
is allocated, will be carried out under the mgis of the 
Department of Scientific and Industrial Research by 
research associations and other bodies. It will include 
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studies af the innovation and development of new 
ideas ; of the flow of scientific and technical informa- 
tion to industry and ita relation to innovation and . 
industrial eficiency ; of the economics of re-equip- 
ment; and of the measurement of productivity and 
the causes of variation of industrial eficiency. 

‘The of social research, for which 
£190,000 is allocated, will be planned and co-ordinated 
by the two Committees on Human Relations m 
Industry and Industrial Efficiency recently set up by 
the Lord President of the Council. It meludes 
£20,000 for studies of the mfluence of equipment 
design and working conditions on the efficiency of 

; £15,000 for studies of factors affecting 

pe errata utilization of industrial engineering 

ques ; Se ee eee 
ameg ; 


- the effectiveness of incentive payment sch 


£40,000 for studies of those restricting and siques aad 
the mtroduction of new production techniques 
methods in industry ; £30,000 for studies of th 
characteristics of management tions infin. 
encing productivity ; £10,000 for studies of factors 
facilitating the eficient utilization of university 
graduates in industry; and £25,000 for studies of 

ion and training in industry. The allocation 
of £114,500 for research in agricultural subjecta 
includes £8,000 each for studies in land ip and 
in land economics ; £25,000 for a survey of p ence, 
eto., of livestock diseases, and £22,500 for studies of 
egg- and table- production. 

Of the £519,000 provisionally allocated for educa- 
tion and training, £290,000 is for the endowment of 
three chairs or read in engineering 
and related subjecta. It is hoped one m heavy 
electrical enginesring and another in production 
engineering will be at the Imperial College of Science 
and Technology, London. The £180,000 for technical 
education is for the creation of teaching posts in 
industrial engmeering and the provision of scholar- 

in methods of i work study and 
Of £68,000 to agricultural 
departments, £25,000 is for postgraduate echolarshipe 
and a like sum for managerial and courses for 
staffs of Oo-operatives, £18,000 is for assistance 
to Scottish aro £20,000 is provided towards 
the development 
at Queen’s University, Belfast, and the Belfast 
College of Technology, and £6,000 to the Depart- 
ment of Scientific and Industrial Research towards 
technical and management training in the cast iron 


The allocation for publicity includes £22,400 for 
publications, chiefty.to the Department of Scientific 
and Industrial Research for the preparation of tech- 
nical digesta of articles appearing m the technical 
presse, and the preparation of brochures on technical 
information services; and to research associations 
for the preparation of technical publications. An 
allocation is also being made to the Ministry of Works 
for the preparation of technical publications giving 
the resulta of scientific research and new developments 
in building. One million pounds has been allocated 
to the Revolving Loan Fund, £700,000 for loans to 
eure and £800,000 for loans to agriculture ; 

committees have been set up for each part 
oF the The types of loan likely to be approved 
and the conditions which will be attached to them 
will be announced by the committee for industry, of 
which Sir John Woods is chairman. Loans to agri- 
culture (of which committee Sir Stanford Cooper is 
chairman) will be confined in the first instance to 


Fall 
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two main purposes: the provision of part of the 
capital cost of acquisition and installation 

of grain-drying equipment and storage facilities ; and 
assistance in the provision of plant, equipment and 
capital for agricultural co-operative societies 


and er approved associations of farmers, 


AMERICAN PHILOSOPHICAL 
SOCIETY 


YEAR BOOK FOR 1952 


HE year book for 1952 of the American Philo- 

sophical Society® includes a brief history of the 
Society and & copy of the charter, together with the 
list of members and the customary obituary notices 
and list of publications during the year; besides this 
it gives, in the report of the committee on research, 
lists of grants made during the year January l- 
December 31, 1952, from the three research funds 
administered by the Society es follows: from 
the Penrose Fund, which is unrestricted, 138 
grants totalling 123,250 dollars; from the Johnson 
Fund, nine grante totalling 20,687 dollars; and from 
the Daland Fund, which is limited to research in 
clinical medicine, three grants totalling 38,750 
dollars. Brief reports fram recipients of granta, 
arranged alphabetically by sciences, are also included. 
Among the longer of these summaries may be man- 
tioned those of the following: M. D. Taylor on the 
vapour-phase dissociation of formic, k aai a 
acetic acids, indicating that formic aci 
far the weakeat hydrogen bond, pe ee oao 
acids posseasing bonds of nearly equal strength ; 
R. W. Chaney, comparing the Cenozoic floras of 
Japan with those of corresponding age in North 
America, and indicating that Metassquota was widely 
distributed and abundant at high northern latitudes 
during Oretaceous and Terti time; H. P. Hansen 
on his investigation of ial forest ions 
and climate in western. and Alaska by means 
of pollen analysis of peat sections; R. J. Drake on 
a study of the species (and distribution) of the non- 
marine molluse fauna of Sonora (Mexico); W. B. 
Jackson on mucroclmatic factors in army ant 
behaviour and ecol ; and A. Loveridge on 
i “atudion Gal iis Senialig T oF Gane 
forest remnants in tropical East Africa, F. A. 
McDermott reporta further data on Jamaican 
Lampyridw, M. O. Carlsen on plant collecting in 
southern Mexico and Honduras, H. A. on & 
taxonomic and phytogeographio study of the lichen 
flora of the Rocky Mountains, Hui-Lin Li on a study 
of the Scrophulariacesm of China, H. E. Moore, jun., 
on native and cultivated palms of the western hemi- 
sphere, and H. T. Skinner on character patterns in 
the American azaleas. 

K. J. Hayes records an analysis of chimpanzee 
intelligence, and in biochemistry J. L. and E. M. 
Irvm report on their spectrophotometric study of 
the interaction of quinolme and acridine derivatives 
with plasma proteina, nucleic acids and nucleo- 
proteins. W. J. Eversole summarizes studies which 
indicate & Ho hese sy role of secretions of the 
adrenal medullary hormones in water and electrolyte 
metaboliam; G. R. Seaman, metabolic studies on 
the growth factor protogen ; L. 8. Crossman, studies 


* American hisel Year Book, 1052. J 1 
1088 nanata at teen nF 1 plate. (Brom the Boaiety” 
Philadelphia, Fenr, 1063.) Pp. TED 
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on the prehistory of the Oregon coast; and M. I. 
Hilger, an ethnological fleld study of the beliefs, 
custome and traditions in the devel t, rearing 
and See a the Arsucanian Indian child ‘of Chile. 
Besides E. Kampa’s investigation of the photo- 
sensitive pigments in marine animals in the vicinity 
of Bermuda, which indicates the observation of at 
least one new photosensitive pigment, there are 
briefer reports on eight other investigations by 
scientists working at the Bermuda Biological Station 
for Research, including aspects of phosphate mets- 
bolism, the lummous bacteria—bacteriophage system, 
the metabolic effecta of simus gland removal in land 
Orustacea, the sponges of Bermuda, ocell-growth and 
development as affected by changes in oxidation- 
reduction potential, and paragsitological studies of 
fishes. 


STANDARD FREQUENCY 
TRANSMISSIONS FROM THE 
UNITED KINGDOM 


TANDARDS of frequency and time differ from 
other standards of t in that they can 
be made available continuously over wide areas by 
means of radio tranamissions. The frequencies of 
2-5, 5, 10, 15, 20 and 25 Mo./s. have, by international 
agreement, been allocated for this purpose; and for 
several years past, & continuous service on all these 
frequencies (and also on 30 and 38 Mc./a.) has been 
operating from station W WF of the National Bureau 
of Standards, near Washington, D.C. 
sheik transmissions enable the user to standardize 
e ta a without costly and elaborate ap 
atus, be fully effective they must be Soirad 
in all parte of the world. The WWY transmissions 
do not meet this requirement, and experiments on 
an international scale are therefore being conducted 
under the general direction of the International Radio 
Consultative Committee in order to a the beet 
means of securing world-wide oo 
As the United Kingdom’s con 





ntril ation to this 


made daily since February 1950 from the Post Offlce 
station at Rugby under the callsign MSF. On 
May 26 this year the o was extended to 
provide a oontinuous (twenty-four hours a day) 
service of tranamissions on the three frequencies of 
2°5, 5 and 10 Mo./s. Later, 15 and 20 Mc./s. may be 
used, but only three frequencies will be transmitted 
simultaneously. The signals are identifed by a 

announcement made at fifteen-minute inter- 
vals, while during ftve-minute periods the carrier 
waves are modulated in turn by a 1,000-c./a. tone 
and by l1-c./s. pulses, the fifty-ninth pulse in each 
minute being omitted. A lamentary local service 
for use within the United Kingdom is also provided 
by a special tranamiasion at a frequency of 60 ko./m 
for a iod of one hour daily. . 

details of these new transmissions are given 
in a pamphlet issued by the National Physical 

eddington, 


under the title “MSF— 
New Programme of Experimental Frequency Trane- 
missions from the United Kingdom’. The carrier 
and modulation frequencies are all obtained from the 
aame standard and are maintained within + 2 perta 
in 10° of their nominal values. The transmissions are 
regularly monitored at the National Physical Labor- 
atory, and the resulta of daily measurements on 


; 
a” 580 


60 ke./a. are published monthly in the Wireless 
Engineer. Although the absolute frequency cannot 
be determined with certainty to better than one part 
in 10°, relative values are known to one part in 10°; 
and as the day-to-day stability is of interest to some 
users, the resulta are published to this accuracy. 
These transmissions from the United Kingdom are 
interrupted. mg thé interval 15-20 minutes past 
each hour so that one station alone can be measured 


ee re eee ; 


two stations such as MSF WWV are being 
recerved at nearly equal strengths. This break m 
transmission will also permit measurements:of radio 
noise to be made if no other tranamission is present. 


JOHN HENRY NEWMAN 
AND SCIENCE 


URING 1852 J. H. Newman delivered a series 
of lectures in University College, Dublin, which 
were known as "Discourses on the Scope and Nature 
of University Education”. They are now usually 
read, as finally ublished in 1878, under the title of 
‘The Idea of a Univorstty Defined and Ilustrated’’. 
Newman founded the Uneasy stig Collexe and was its 
first principal for some years. Opinions differ can- 
cerning the value of his work in Ireland—even Shane 
Leslie thought that it was a failure-—-but a series of 
lectures, given a century after Newman’s endeavours 
op before the Irish his ideas concerning the aims 
functions of a university, were delivered by 
leading members of the staff of the institution which 
he founded and h to create. 

Prof. T. 8. Wheeler* has dealt systematically and 
with Sommendable objectivity with Newman’s views 
on the place of science in a university. Although 
Newman regarded the of science and pro- 
feasional subjects as a duty of & university, never- 
- theless he considered the development of the mind 
the primary end of university education. His object 
was to form, particulariy in his junior studentes, a 
cultivated intellect on which other knowledge could 
be grafted. Alth Newman insisted that he had 
been fighting ism all his life, he intended his 
objections to concern the liberaliam which was 
more recently known as rationalism or scientific 
humanism. He was a champion of a liberal education 
in the modern sense. A ‘gentleman’ was one who 
had been i ed and sensitized by such an education 
(but even in bis day Newman waa not the only 
antagonist of the more ial of Locke’s educational 
theories). Newman insisted that it is only the mind 
trained and developed by a liberal culture that can 

tably absorb and utilize knowledge of all kinds. 

one hand, we have to distrust the view that the 
educated man can control everything—“‘a 

view that has flowered to its greatest exuberance in 
the Civil Service” (and is occasionally found m 
modern universities). On the othet hand, we have to 
face the which arise from over-specialmation. 
Since Newman wrote, science has developed at an 
enormous rate. About a million scientific papers are 
published each year, and the scientist is overwhelmed 
by a flood of As a result, there is more 
material for inclusion in a 
university increasing tendency to 
specialization. a 


*<Kewman and Prof. T. 8. Wheeler. Studies, 
‘Trtah Quarterty Review. The Talbot Press, Sih. Boomer 1088) 
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science graduate is narrow: neither at school nor at. 
the university does he receive the training which 
Newman regarded as fundamental, except in rare: 
cases. There is an increasing complaint that scientista.. 
know more and more about less and leas, and that - 
they are not always sable to express themselves _. 
clearly by mouth and pen. If this 1s true, the disease 
is more apparent than the remedy; bub it is satis- 
factory to note that in England most schools are 
trying to do something to overcame the intellectual 
narrowness of both their acience and ther arte 
students; and, if little has yet been done, the 
universities are at least aware of the needs. 

Prof. Wheeler comments as follows: “In Newman’s 
view the great object of a university is to make some- 

mg or other of its studentas and not apply to protect 
the mterests and advance the dominion of science. 
The modern estimate of the place of research in a 
university department of science is completely at 
variance with that of Newman; though he tended to 
modify these views later in life. At present, discovery 
is regarded as more important than ing, and the 
standing of a science department is determined by 
the quality of the research work it produces rather 
than by the quality of its teaching. The plums ih 
the academic profession go to the research worker. 
The good teacher seldam reaches the top”. (In the 
modern university there is, of course, the ‘ 


Surprisingly, Newman was alive to the need for 
the development of applied science in his 
University. The Great Exhibition of 185] had shown 
that British industry was losing its premier place 
owing to the manner in which Contmental nations 
were fostering applied science. The teaching of 
engineering, agriculture and medicine involves 4 

as well as an academic approach and yet 
these subjects have been successfully incorporated in 
& university discipline. 

Since the ‘thirties of this century we have had 

theories, in spate, of the aims and nature of a 
: we have had Allison Peers in “Red. 

Brick”, Moberly in ‘Post-War Crisis’, the Harvard 
Goodhart and Li Ə ‘from an old 
university, Colonial and international conferences, 
the ‘synthstics’ of the Anglo-American ipatetica, - 
and go on. In the midst of all this there is some- 
thing of relevance in the elegant writings of Newman. 

W. L, Sumnar 


ai 


STRUCTURAL BASIS OF THE 
CROSS-STRIATIONS IN MUSCŁE 


By Dr JEAN HANSON* and 
Dra. HUGH E. HUXLEYT 


Department of Bio Se Massachusetts Institute of Technolegy, 
Cambridge, Massachusetts — 


ibe myofibrils of striated muscle consist iy 
of protein (more than 90 per cent of their dry 
weight)', and it is believed* that the only proteins 
present im gi t quantities are myosin, actin and 
Feobabiv a Emal amea of erepeniy osin. We shall” 
here evidence that the geile aia of the 

vo from the Medboal 
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myofibrils results from a discontinuous distribution 
of myosin along their length, the myosin being con- 
fined to the <A-bands. Previous authors have 
tentatively suggested that this may be the case*, 
but we believe that our evidence is more direct and 
conclusive than any previously presented. 

Methods have become available during recent years 
for extracting successively myosin and actin from 
muscle, with very little mutual contamination ; 
minced fresh muscle in the form of broken fibres is 
used as the starting material. Woe have examined 
this materal mu ically (in phase-contrast 
illumination, in pol light and in the electron 
microscope) at various stages of extraction. We have 
also modifled the procedures to permit their use on 
isolated myofibrils, where the whole process of 
extraction can be observed visually on the same 
single myofibril. 

If minced rabbit muscle, before any extraction, 18 
examined either by using normal histological section- 
ing procedures or else by fixing the material in 
formalmn and fragmenting it to myofibrils in a Warin 
blendor, then the normal band pattern of rained 
muscle is seen. If, however, the muscle is examined 
after extraction for twenty minutes either by Guba- 
Straub solution (0-3 M KCI, 0-15 M phosphate 
buffer, pH 6-5) or by Hasselbech—Schneidei’ solution 
(0:47 M KCI, 0-01 M pyrophosphate, 0-1 M phosphate 
buffer, pH 6-4), then a new band pattern is sean. 
The A-band has largely disappeared, leaving only a 
narrow dark line which in favourable circumstances 
may be resolved into two fine lines lying on either 
side of the orginal H-band ; the sarcomere-l is 
unchanged. Apart from the narrow dark ban and 
the Z-line, the sarcomeres now have uniformly low 
density slong their whole length and their birefringenoe 
has become very amall or xero (of. the I-band in 
normal muscle). 

If the Haeselbach—Schneider procedure’ for actin 
extraction is now carried out (the residue from the 
myosin extraction being broken up in a Waring 
blendor and stirred for eighteen hours with 0:6 M 
potessium chlonde, pH > 6-0), the organized struo- 
ture of the muscle disappears a only debris remains. 
Similarly, few fibrils oan be recognized in the residue 
left after the use of Hasselbach and Schneider’s 
method’ for the simultaneous extraction of actin and 
myar. 

In order to observe these processes more closely, 
we have developed methods for carrying out analogous 
extractions on isolated myofibrils. Two types of 
fibrils were used : some were prepared by a modrfica- 
tion of the method of Schick and Hast (‘trypam- 
prepared fibrils’) and others by breaking up bundles 
of glycermated fibres? in a Waring blendor. A drop 
of a suspension of myofibrils is placed on a slide 
under a coverslip and observed in phase-contrast 
Ulumination or polarized light. Material from the 
A-band (‘A-substance’) is then removed from such 
myofibrils by irrigating the preparations with the 
folowmg solutions: (1) Haseelbach—Schneider pyro- 
se eae solution plus 1 x 10° M MgCl,; (2) Guba- 

traub solution plus 4 x 104 M ATP. The A-sub- 
stance disa ın l-2 seo., leaving a fibril ‘ghost’, 
consisting of a faint ‘backbone’ with Z-hnes and with 
‘a pair of lines on either side of each original H-band 
(Fig. 1); the fibrils are no longer distinguishably 
birefringent and, in contrast to their behaviour before 
extraction, they will no longer contract in 4 x 10~ 
M ATP in 0-1 M KOIL 10> M MgOl,. The loss of 
A-substance is accompanied by some swelling of the 





(8) (b) 
fibril under phase-contrast micrassope, 


iat 2 Eihera ) after extraction of A-substance by Guba- 
Btraub-ATP 


fibrils: if myofibrils are treated with Guba—Straub 
solution alone without ATP or with Hasselbach— 
Schneider’s solution without magnesium, then swelling 
still occurs, but this time it is not accompanied by 
loas of A-substanoce or loss of birefri ce. 

In the case of trypain-prepared myofibrils, a slower 
secon extraction process seems to oocur, and the 
ffbril ghosta become progreasively fainter with longer 
treatment; if the extraction is carried ont in a test- 
tube, then the ghosts apparently break up and 
dissolve, and no le fragments can be 
recovered. It seams that these fibrils are unstable 
once the A-substance has been removed, and that 
any mechanical agitation will destroy them. This 
would account for the ease with which Hasselbach 
and Schneider’ can extract actin when the residue 
from the myosin extraction is broken up in & Waring 
blendor. In the case of the glycerinated myofibrils, 
however, the ghosts are stable and may be recovered 
by centrifugation after a test-tube extraction. Exam- 
ination of the supernatant in a Beckman ultra-violet 
spectrophotometer supports the view that protein-like 
material passes into solution during this extraction. 

We have examined the ‘ghost’ fibrils in the electron 
microscope and compared them with normal fibrils. 
In the first instance this was done on unstained and 
unshadowed preparations, and it was found that the 
density distribution apparent under phase-contrast 
ulumination in the light microscope was closely 
paralleled by that sean in the electron microscope. 
For more detailed examination, a thin-sectioning 

rocedure was used; this technique has been 
bed by Hodge, Huxley and Spiro! in @ study 

of various types of intact muscle; the microtome 
used was that desembed by the same suthors!*. In 
these studies on intact muscle & hexagonal array of 
flaments about 100 A. in diameter was seen in the 
A-band, together with a good deal of interstitial 


ees 





Pig. 2. ae TI eapo o Bn Monona, tuga a aiaei 
yoortnated fibril and (b ted fibril after removal of 
o La by AO AP 


material. The I-band appeared to have been pre- 
served leas P] it was much leas dense 
than the A-band and contained much thinner 
filaments. Later studies by one of us (Huxley™) have 
shown that the interstitial material in the A-band 
itself consists of filaments, about 80-40 A. in 
diameter, and that in the absence of ATP these 
filaments are arranged in a regular mx-fold array 
around each of the larger filaments. These observa- 
tions confirmed the earher predictions from low-angle 
X-ray diffraction studies**. It was also observed that 
the secondary six-fold array was absent from the 
H-beand, where the diameter of the thicker fllamenis 
was about 130 A. | : 

We find that, after extraction of the 4-substance 
from isolated myofibrils by the methods desoribed 
above, the thicker filaments which' formed the 
primary array are no longer vimble in the A-band, 
and -tbat only fine fllaments can now be seen; in 
the H-band, however, the thicker filaments are still 
present. The Zlmes and the thin dense bands on 
either side of the H-band are also visible (Fig. 2). 

To summarize, we believe that the following 
evidence suggests very strongly that myosin ia 
primanly concentrated in the A-bands m muacle 
and that it is responsible for the high density and 
the birefringence of these zones, and that actm 1s 
present as long filaments which extend contimuoualy 
through A- and J-bands. 

(a) Extraction procedures which are known io 
remove myoan and little or no actin from whole 
muscle remove & large amount of matenal from the 
A-band, and leave ıt with a low denarty and bire- 
fringence lke that of the origmal.I-band. 

(b) If such extraction are followed by 
the removal of actin, then the remainder of the 
organized structure of the muscle disappears, leaving 
only debris. 
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(o) If extraction procedures similar to thoee used 
to remove myosin from whole muscle are carried out 
on myofibrils, then the A-subetance is removed, and 
the extraction can be viewed in a single myofibnl ın 
phase-contrast illammation or in polarized light. The 
material which passes into solution can be. dernon- 
strated to be protein-like by spectrophotometry. 

(d) If such extraction procedures (carried out on 
trypem-prepared myofibrila) are followed by mech-’ . 
anical agitation, then the fibril ghosts pasa into 
solution. 

(e) The A-bands of intact muscle, as seen in the 
electron-microscope, contain two seta of filaments. - 
The latger filaments appear to have a total vohme 
three to four times that of the amaller fllaments- this 
18 consistent with the view that the larger filaments 
are composed of myosin and the smaller ones of actin. 
After extraction of the A-substance, the larger 
filaments disa : 

We do not consider that observations of a shorten- 
ing of the I-band during contraction necessarily 
imply that both actin and myosin are present there : 
such observations cannot at present distinguish 
between a genuine shortenmg of the filaments 
in the A-band, a migration of A-substance into the 
J-band, or a retraction of I-band filaments into the 
A-band. 

In ita simplest form, our picture of muscle is as 
follows: thin filaments of actin extend from the 
4-line through the J-band and through one half of 
the A-band, until they jom up with the H-band 
fllaments, the composition of which is unknown. 
Myosin is located primarily in the A-band, in the 
form of fllaments about 100 A. in diameter, which 
extend from the A-I junction up to the H-band, 
where they too join up with the H-band filaments. 
The myosin filaments are arranged in a contanuous 
hexagonal array acroas the fibmis, with the actin 
filaments lying between them; in the absence of 
ATP. the actin filamenta are linked to the myosin 
and form a regular six-fold array around each myosin 
filament. If the sctin—-myosin link is broken by the 
presence of ATP or pyrophosphate, the myoamn 
filaments may be dissolved out from the muscle by 
solutions of suitable ionic strength, leaving behind 6 
structure principally of actin. 

We are at present pursuing experiments, aimilar to 
those described above, on muscle at various stages 
of contraction, in order to relate this concept of its 
structure to the mechaniam of contraction. 

We are greatly indebted to Prof. Francis O. Schmitt 
for the encouragement he has given to this research, 


. and to the Rockefeller Foundation and the Common- 


wealth Fund for their support. 
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EVIDENCE OF HARMONICS IN 
THE SPECTRUM OF A SOLAR 
` RADIO OUTBURST 


By J. P. WILD, J. D. MURRAY and W. C. ROWE 


Diviston of Radiophysia, Commonwealth Scientific and 
- Industrial Research Organization, Australla 


HE spectrum of the high-intensity radiation 
emitted by the disturbed sun st metre wave- 
lengths is bemg investigated over a wide, continuous 
-range extending fram 88 to 220 Mo./s. 
The principle of the instrument follows tbat of an 
earlier model', but the extended frequency-range is 
achieved by using three swept-frequency receivers 
covering adjacent bands which are switched into 
Tation in quick succeesion. Oomplete spectra are 
obtained every half-second and photographed on 
continucnaly moving film. 
On November 21, 1952, 
at 28h. 50m. U.T., an out- 
burst of radio noise from 
the sun was recorded on 
the instrument. The dis- 8h, 60m. 
turbance was accompanied 
by two flares both starting 
at 28h. 45m. (one of Im- 
portance 3, maximum at 
23h. 50m. at 7° W., 6ON.; . 
the other, Importance 3,- 
28h. 58m., 3° E., 6° N.), a 
magnetic disturbance, 4 
short-wave communication 
fade-out, and a sudden 
diminishing of coamic noise 
at frequencies up to about 
70 Mc./s. The latter was 
i on our record st 
23h. 48-4m. and provides 
an accurate timing of the 
arrival of ultra-violet ra- 
diation relative to the out- 
burst. (The information 
about the flares was re- 
oeived from Dr. M. Notuki, 
Tokyo Astronomical Ob- 
servatory, and that on the 
magnetic disturbance from 


is shown in Fig. la, in 
which intensity is indie- 
ated by two contour-levela 
as & function of frequency 
and time. At any instant 
the high-level radiation is 
received only in two widely 
spaced frequency bands, 
both of which exhibit the 
characteristic? frequency- 
drift from high to low 
frequencies. For much 
of the ‘time each main 
band is split into two 
well-defined of which 
the band-width, Af, be- 
tween half-power- points 
masy be as low as 2 


Fig. 1. 


Frequency (aic./s.) 


(a) The 

a fonstion and 
5 and 20 x 10 W. m*(o 
oe ute intervals, 


583 


Mo./a. When plotted on a logarithmic frequency- 
scale, as: in Fig. la, the two main bands show & 
marked similarity in their general features and 
the two patterns appear to be easentially parallel. 
Thus the ratio of the frequencies of corresponding 
features in the two bands tends to remain constant. 
Corresponding features usually appear and disappear 
almost simultaneously. In view of their close cor- 
respondence, there seems little doubt that the two 
bands are due to the same source of emission. 

The ratio between the frequencies of corresponding 
peaks lies mainly in the range 1:90-1:99, and in no 
case exceeds 2-00. For narrow band peaks (Af/f < 
0-03) the ratio lies betweem 1:96 and 1-89; for 
broader peaks the ratio may be lower. Fig. 15 
shows that if the frequency of a peak in the upper 
band is halved, the resulting point lies on the low- 


frequency slope of the correspondmg peak in the 
lower band. 








| da 


(b) 
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two main hands are harmonically related. If this is 


` 80, two observed characteristics require explanation : 


co 


(1) that the ratio is consistently slightly below 2-00; 
and (2) that the intensity of the presumed second 
harmonic is comparable with, or greater than, that 
of the fundamental, whereas the third harmonio, if 
radiated, must have been at least tan times weaker 
than the second. 

The existence of a well-defined lowest frequency 
(‘cut-off’), established by earlier observations of out- 
burst spectra, led to the adoption of the hypothesis 
that the cut-off corresponds to the lowest frequency 
of escape at the level of the source in the solar corona, 
and that the frequency-drift corresponds to a move- 
ment of the source outwards through the corona. 
Neglecting magnetic flelds, the ‘lowest frequency of 
escape’ from a source near the centre of the sun’s 
disk is approximately equal to the natural plasma 
frequency*, Jo. pcan OE T Vasant 
the cut-off was associated with some kind of resonange 


the second and 
almost unattenuated, whereas frequencies close to fe 
will suffer highly selective absorption in their passage 
through the corona? (sed Fig. 2). The rapid increase 
abaan ax ths Gequencd a throuph /. 
causes not only a diminishing of the peak-intensity 
but aiso a displacement of the peak-frequency . by 
up to half a band-width. The aloge agreement 
between the result of this simple argument and the 
obeerved spectrum gives to the conclusions 
(1) that the two main are harmonically 
related, and (2) that the radiation originates at the 
Jelevel. . 

The occurrence of multiple peaks within each mam 
band could be due either to a multiple source or to 
splitting by io fields. Takmg the extrame 
low- cy to indicate the height of the 
source, Fig. 3 shows the calculated variation, of height 
with time. The heights are derived using & conversion 
table published by Smerd‘, based on the Baumbach- 
Allen distribution of electrons m the corona. 


we suppose 
frequencies fe, 2/4, . . ., in descending order of strength, 
higher harmoni 
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The closeness of the ratio to 2 suggests that the - p 
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Apart from local deviations the gradient is oon- 
stant throughout the curve, and corresponds to a 
velocity of 475 km./sec. It is of interest to note that - 
if the constent-velocity line is produced towards the 
origin, the whole phenomenon could be explained in 
terms of & t-velocity source ejected at the 
start of the ultra-violet emission from & region near 
the base of the corona, about 2-5 x 1% km. above 
the here. i 

The deduced velocity of 475 km./sec. with 
previous values similarly dgrived', but the present 
data extend over a much wider range and give a 
clear indication that no acceleration occurred as the 
source moved outwards. Hence a real discrepancy 
exists between the derived velocity and the mean 
velocity (800—-1,600 km./sec.) of the particles respons- 
ible for generating great magnetic storms on the 
earth, with which the source of outbursts has been 
tentatrvely identified’. Furthermore, Payne-Socott 
and Little have derived velocities of 1,000-3,000 
km/sec. from directional observations on outbursts. 
The di may. be explained if, as suggested - 
by recent evidence of Machi and Smith’, the solar 
corona becomes much more’ extended than the 
Baumbach—Allen model for particular times and 
directions. It would disappear if the height scale in 
this model were increased by a factor of two to three. ° 

[Feb. 10. 

Note added in proof, August 11. The evidence 
presented above has recently been confirmed by a 
second outburst recorded on May 5, 1953,.at about 
5h. u.r. The spectrum showed two narrow bands 
which drifted in the usual way. or id argu cree rier 
frequencies lay in the range 1-93-2-00. No thi 
‘harmonics was detected. The ratio of the peak 
intensities of the lower to the upper frequency bands 
varied between. $ and 10. 

Outburste showing the characteristic spectrum but 
no detectable harmonic have been recorded on two 
occasions since observations were started in August 
L952. 
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A MACROSCOPIC THEORY OF 
INTERFERENCE AND DIFFRACTION 
OF LIGHT FROM FINITE SOURCES 


By Dr. E. WOLF 
Desiran of Mathematical Physics, Untverstty of Edinburgh 


‘the usual treatment of interferénoe and diffraoc- 

a the source is assumed to be of 

amal dimensions (@ point source), 

estoy cane coherent radiation. Such a trest- 

ment corresponds essentially to an idealized wave 
field, created by a (classical) oscillator. 

The important advances made in option in recent 
years, in particular the discovery of phase contrast 
by Zernike’ and of the method of reconstructed 
wave-fronta by Gabor’, make it highly desirable to 
formulate a theory of interference and diffraction 
which applies to fields created by an actual (finite) 
source, 

In papers to be published elsewhere, I propose a 
TOROTORCOPIC nie of stationary flelds produced by 
@ finite source natural, nearly monochromatio 
light. According to this theory, the intensity T(x) in 
such a field oan be expressed to a degree of accuracy 
sufficient for the of many ee appli- 
cations, in the form of a generalized Huygens’s 
principle : l 
_ Te) = I [Toupre (0,24) +4 (#2) 

A,Ayd% dd. (1) 


EE ca Gate et aio tee 
is a transmission fonctién which characterizes the 

optical properties of the medium and A is the usual 
inclination factor of Huygens’s principle. The 
integration is carried out twice independently over 
an arbitrary surface X cutting across the field, the 
ray vectors pi (i = 1, 2) at the source being related 
to the position vectors a; of points on X by means of 
the canonioal relations : 


im [sea (2) 
S being Hamilton’s oharacteristia function of 
the medium. Te ar la eA oo dhs epee 
intensity J(E) acroas the source o (assumed to be a 
radiating plane element) by means of the relation 


Dipups) = Vx(p1) 008 0, Vx(Ps) 008 8. 
[AE [exp se{(p.—pa).B}ido, (8) 


g 


the terms under the square roots being unemential 
directional factors, which in practice can usually be 
replaced by a constant, k = 27h, à being the wave- 
length. We normalize T, setting 


T(P up) 
= — Pa). 4 
(1,4) ap Y(Pı— Pa) (4) 


It is seen that in (1) the properties of the source 
and the transmission of the are completely 
separated; also, that (1) contains only observable 
quantities, the non-observeble Phase factors which 
E cae ee E R emissions of 
ight having ppeared on the time average. 
Further, it is seen that the intensity distributions 
produced by diffarent sources the I’ factor of which 
is the same are identioal. This is probably the main 


` 
” 
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reason why in Gabor’s remarkable method of recon- 
structed wave-fronta one can use a different source 
for the reconstruction from that employed in taking 
the hol 

plete (8) and (4) enable y to be calculated 
whenever the .specifia intensity distribution 4(§) 
acroæ the radiating surface is known. It can also 
be shown that, under fairly general conditions, y and 
consequently HG msy be determined from simple 


experiments 
Equations (1) and (8) make it poæible to obtain 
solutions to a variety of optical problems. Although 
the theory is developed for radiation in the visible 
range of the spectrum, it seama probable that it will 
also apply to electron optics perhaps also to the 
optics of X-rays. In the latter’it may lead to a 
fuller interpretation of X-ray diffraction patterns of 
orystals. In astronomical applications the theory 
may enable information to be obtained about the 
distribution of radiation across stellar sources from 
the study of interference patterns (this question is 
fee eee in forthcoming articles by R. Fürth and 
E. Finlay-Freundlich, and sea baa to be published in 
ie hee in Astronomy” (Pergamon Preas, London) ), 
ity which was recognized many years ago 
by Michelson? and recently pointed out again by 
kinst. 
the limiting case, as y -+ 1, (1) reduces to an 
expression for the intensity due to an ideal point 
source. Thus (1) contains the matheamatioal formula- 
tion of practically the whole elementary diffraction 
theory of optical image formation as a limiting case. 
It can also be shown that many of ths resulta on 
ial coherence obtamed by earlier authors (Berek, 
an Cittert’, Zernike’, Hopkins‘) also follow from 
our generalized formulation of Huygens’s principle. 
I am indebted to Prof. Max Born for stimulating 


and helpful discussions. [March 18, 
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SEISMIC REFRACTION 
EXPERIMENTS IN THE INDIAN 
OCEAN AND IN THE 
MEDITERRANEAN SEA 


By Dr. T. F. GASKELL and J. C. SWALLOW 
Dept. of Geodesy and Geophysics, University of Cambridge 


communication completes the preliminary 

account of resulta of seismic refraction experi- 

ments carried out in H.M.8. Challenger during her 

world cruise of 1950-52. Five stations in the Indian 

Ocean continue the deep-ocean studies described in 

two previous publications’, and nine stations in 

various parts of the Mediterranean Sea give a measure 
of local underwater geological structure. 


Indian Ocean 


Fig. 1 shows the position of seismic stationg in the 
Indian Ocean; Table 1 gives a summary of results. 
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. Table 1 


54° B. 014° B. 


4°35. 00° E. 
24° 8. 86° H. 
2° 8. 85° H. 


At the Seychelles, a velocity of 7,000-9,000 ft./sec. 
(Z-1~2-7 km./sec.) was found for a 90-ft. layer of 
ooral rock. velocity in the granite below this 
was 18,100 ft./sec., increasing to 19,700 ft./sec. 
(5-51-6-00 km./sec.); the refraction lines were 
limited to 14 miles, and no deeper structure was 
found. 

Station 22. This is in deep water outside the trench 
that lies to the seaward of Java and Sumatra. The 
structure here is similar to that found in the flat deep 
areas of the Pacific. 

Station 24. This is on the top of & see mount that 
rose about 6,000 ft. (1-83 km.) out of a very flat area 
of ocean bed. This area extended from 6° 8. to 
within hundred miles of Ceylon, and was flat to 
within, a few fathoms per mile along the track fol- 
lowed by the ship, except for the large sea mount, 
and for a second amali sea mount the sides of which 
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sloped at about 1 in 5, and the top of which was a 
fow hundred yards acroes. i 

The flat ocean area was much greater in extent 

than aay other that had been sounded by the 

; it sloped upward from 2,700 fathoms 
(4°94 km.) in the south to 2,300 fathoms (4-21 km.) 
in the north. It waa not possible to see from the 
echo-scunder record whether this slope was really s 
series of level steps or whether the average value of 
1 in 2,000 was maintaimed throughout. 

The depth over the top of the sea mount was 
irregular, and the velocity determined for the mam 
constituent material have been higher than the 
18,700 ft./sec. (4:17 km./seo.) given in Table 1. The 
figure for minimum thi of the 18,700 ft./seo. 
layer is celoulated sasuming that the underlyi 
material has a velocity of sound of 21,000 ft./sec. 
(6:4 km./sec.). The thickness of sediment is variable, 
and is t on an undetermmed velocity of 
sound, which, for all the Indian Ocean stations, has 
been taken as 7,000 ft./sec. (2-1 km./sec.). 

Stations 28 and 25. At these stations a considerable 
thickness of material with velocities of 14,500—-16,500 
ft./se0, (4:4-50 km./sec.) was interposed between the 

i and the ‘ > layer. The velocity for the 
deep layer is leas than that found at station 22, but if 
there is continuity of material, then this (4-4-5:0 
km./sec.) layer is depressed well below the 3,000- 
fathom (5:5-km.) level at stations 23 and 25 adjacent 
to the sea mount; this structure is not unlike that 
found near Bermudes and, in the Pacific,-near volcanic 
islands. It is possible, however, that north of station, 
22 the submarine geology is similar to that of the 
continents. At station 26 the velocity © was 
not well determined, but the large part of 6,000-ft. 
(1-8-km.,) thickness of sediment was made up of a 
material with velocity 8,000 ft./aec. (2-4 km./sec.). 
Refraction lines of 80-40 miles (50-65 km.) will be 
needed to plot the depth of the Mohorovim&ié dis- 
continuity in the Indian Ocean in order to determine 
the nature of the area to the north of lat. 6° 8.; the 
present results are sufficient to indicate a difference 
in structure between north and south. 


The Mediterranean Sea 


Fig. 2 shows: the positions of the nine stations at 
which measurements were mede in the Mediterranean. 
The locations were chosen to assist the in tation 
of gravity measuramenta made in 1950%, but bad 
weather reduced the number of refraction Imes 

ible leaving a rather isolated set of observations. 
owever, the seismic data do suggest some grouping. 

Stations 27, 28, 20, 81. All these stations show & 
single refracted wave the in t of which corre- 

to 1,200 ft. (0-86 km.) sediment, and in 
which the velocity isabout 14,500 ft./aec. (4-4 km./sec.). 
The thickness of sediment is calculated at an assumed 
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value of 7,000 ft./sec. (2:1 km./sec.) exoept for 
station 81, where the shallower depth allowed 
observation of a layer with a velocity of 7,700 ft./aec. 
(2-3 km.jsec.), 1,700 ft. (0-52 km.) thick beneath 
900 ft. (0-27 km.) of material with (assumed) velocity 
of 6,000 ft./se0. (1-8 km./sec.). No layer with higher 
velocity was indicated by arrivals at nine miles for 
station 27 and for five to six miles at stations 28, 29 
and 81. This could mean that the layer with velocity 
14,500 see (4-4 km./sec.) ia more than 7,000 ft. 
(2-14 km.) thick at station 27, and more than 2,000 ft. 
(0-61 km.) thick at stations 28, 29 and 31, if the layer 
directly beneath has a velocity of 21,000 ft./sec. 
(6-4 km./sec.). However, the structure might also be 
& comparatively thin band of material with velocity 
14,500 ft./sec. (4:4 km./sec.) underlain by a material 
with lower velocity ; in order to produce a refracted 
wave &t the distances given above, the band would 
probably have to be several hundred feet thick. 
(Results in East Anglia and in Persia suggest 100 ft. 
(0:03 km.) thickness of a limestone band for every 
6,000 ft. (1-83 km.) of observable refracted wave.) If 
this is go, the fact that no refracted wave at 21,000 
ft./sec. (6-4 km/sec.) was observed gives 8 minimum 
thickness of about 8,000 ft. (0-91 km.) of material with 
low velocity, beneath the band with velocity 14,500 
ft./sec. (4:4 km./sec.) for station 27 and about half 
this thickness for stations 28, 29 and 31. 

Cyprus. A detailed station, m 400 fathoms (0-78 
km.), in F a bay showed that a material of 
velocity 14,400 ft./sec. (4-39 km./sec.) was covered 
by 1,400 ft. (0-48 km.) of sediment the velocity in which 
was found to be 5,700-6,800 ft./sec. (1:74-2:07 
km./sec.). At about four miles the refracted wave 
from this layer died out, ing that the layer 
-waa about 350 ft. (0-10 km.) thick, or that there was 
& horizontal discontinuity. A deep layer with velocity 
22,000 ft./aec. (6:7 km./seo.) was detected 5,000 ft. 
(1-5 km.) below this, assuming a velocity 8,000 ft. /sec. 
(2-4 km./sec.) between the 850 ft. thick layer and the 
material with velocity 22,000 ft./sec: If there were a 
horizontal discontinuity, the top of the 22,000 ft./seo. 
layer would be about 8,000 ft. (3-4 km.) below the 
pea surface. The high-velocity layer is several 
thousand feet, at least, nearer the sea surface 
than an undetected similar layer at station 27 
could be, 

At Morphou Bay, on the west aide of Cyprus, the 
topography was very irregular, but some resulta in a 
depth of 75-140 fathoms (0-18-0:26 km.) showed 
that @ rather irregular layer with velocity 9,700 
ft./sec. (2-66 km./sec.) waa covered with 1,900 ft. 
(0-58 km.) of sediment which had a well-meesured 
velocity of 6,000 ft./sec. (1-8 km./sec.). Same refracted 
WAVe8, &ITIVi those from the material with 
velocity 9,700 ft./aec., that a layer with 
velocity 18,500 ft./aeo. (4-1 km.jsec.) lies 4,500- 
6,500 ft. (1-4-2-0 km.) below the sea-bed. 

Malia. A short refraction line in 74 fathoms 
(0-18 km.) north of Malta (86° N., 144° E.) showed 
that 650 ft. (0'3 km.) of sediment, with a measured 
velocity of 5,440 ft/sec. (1-66 km./sec.), lay on top of 


material with velocity 11,400 ft./sec. (3-48 kan./sec.). 
The latter would be greater than 2,000 ft. (0-6 km.) 
thick if it continued solidly to a material with velocity 
18,000 ft./aec. (5-5 km./sec.). If it were a thin band 
underlain by a material with velocity 8,000 ft./aec. 
(2-4 km./seo.), the total thickness to a basement with 
a velocity of 21,000 a at (6-4 km./seo.) could not 
be leas than 1,500 ft. (0-46 km.). 

At station 30 (854° N., 144° E.) the only refracted 
waves Observed in 420 fathoms were from a material 
with velocity 18,750 ft./sec. (5-72 km./sec.), This 
was covered by about 1,200 ft. (0-36 km.) of sediment. 
The cover material could well be 200 ft. 
(0-06 km.) of sediment with velocity 5,440 ft./sec. 
(1-66 y together with 2,200 ft. (0:67 km.) of 
material with velocity 11,400 ft./seo. (8-48 km./sec.). 
Measurements in the laboratory of velocities in lime- 
stones collected from Malta show values ranging from 
9,300 to 19,000 ft./se0. (2-8-5-8 km./seo.). 

The Mediterranean resulta in general show & more 
complicated structure than that found in the deep 
oceans. The existence of thin high-velocity layers is 
probable, which allows different interpretations of 
the seismic data. This does not mean that there is 
unlimited freedom in ing & geological sequence, 
and a combination of gravity data and known geology 
on land may give an unambiguous picture. So far 
as possible the limiting values have been given in 
this account. 

The fact that deep water obscures refracted waves 
from the sea-bed sediment layers leads to greater 
uncertainty in the Mediterranean than m the deep 
oceans, because in the latter the sediment 18 probably 
more uniform. In the deep-water stations (27, 28, 
29), however, the sediment is about 1,200 ft. thick in 
all three cases, and it may be that these are far 
enough away from land for deep-ocean deposition 
conditions to axist. 

The layer with velocity 14,500 ft./aec. (4-4 km./ses.) 
shows at many of the Mediterranean“stations. It is 
probably the same material at the deep stations 28 
and 29, and may be the same also at atation 27, 
which is much shallower, but was also a fiat area. 
The velocity is within the range of limestone, volcanic 
flows and many other well-compacted materials. 
Seiamio measurements at greater distances will be 
able to provide additional information in the future, 
and the resulta given here should be of assistance in 
choosing critical areas for further work. 

The work of H.M.8. Ohalenger has been carried 
out by kind permission of the Hydrographer of the 
Navy, with the support of the Ministry of Supply, 
and the willing co tion of the officers and man 
in H.M.8§. Ghallenger has made the work poeaible. 

One of us (T. F. G.) ia indebted to the chairman 
and directors of the Anglo-Iranian Oil Company for 
leave of absence to take part in the expedition. 

[May 12, 
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LETTERS TO THE EDITORS 


The Hditors do not hold themseloss responsible 
Jor opinions expressed by thew correspondents. 
No noice is taken of anonymous communications 


Relation between Frank Spirals and 
Spiral Pits in Crystals : 

In previous communicetions!#, the occurrence of 
spiral pits on crystals of some substances has been 
described. The phenamenon has been attributed to 
the presence of sorew_dislocations in the crystal, and 
a detailed analysis of the growth mechanism based 
on this assumption has been given’, It has also 
been suggested that, when & spiral pit is present on 


the surface, the lower surface ahould exhibit a 
Frank spiral (spiral hill)*, at least when the dislocation 
line extends the orystal plate‘. It has now 


been possible to obtain strong evidence that thie is 
igsd Iho taen. 

Crystals of potassium ferrocyanide, growing while 
floating on an aqueous“ solution of this substance, 


exhibit octagonal or square (sometimes hexagonal or ` 


lozenge-shaped) polygonized growth spiral pita which 
are. aocording to theory*, turned over a small angle 
with respect to the periphery of the face (Figs. 1—4) 
By using monochromatic light and ided the 
crystals are sufficiently thin, fringes always appeer 
E lg T vn ih extend and 
leave the face. o interferometer is evidently 
formed by the u and lower face of the crystal 
plate. Fig. 1, e by means of an ordinary metalo- 
graphic microscope, shows s ee spiral and the 
fringe system centred on it, while Fig. 2, photo- 
phed somewhat Jater, shows the extension of the 

i gystem. The deviation of the fringes proves 
that there is a pit on the upper surface, and from it 
the step height can be measured. Fig. 3 shows two 
oo-operating spirals (pita) on the upper surface, while 
the fringes reveal that, on the underneath surface, 
growth is starting on points situated exactly under 
the centres of the spirals. These observations allow 
us to conclude unambiguously that, on the under- 
neath surface, growth takes place by means of layers 
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which persistently spread out from æ centre lying 
exactly under the centre of the spiral pit, which was 
assumed to be the emergence point of a screw dis- 
location. As the supersaturation is relatively high 
with the mode of growing used, individual layers are 
practically never resolved on the underneath surface. 
As it is, however, now well estabiished that vicinal 
hills are, in fact, Frank spirals, we believe that 
our observations give very strong evidence that on 
the underneath surface growth proceeds by means of 
a Frank spiral centred on the same dislocation line 
as the spiral pit. Furthermore, Fig. 5 gives direct 
evidence that growth of these crystals can take place 
by means of Frank spirals. It ia, moreover, now 
evident that Frank spirals and spiral pits have a 
common origin, that is, a dialocation. 

This work is aay bape dad agen eae 
by LR.S.LA. (C.E.8.). One of us (E. Y.) is indebted 
to the Carbon and Oarbide Corporation for a research 
fellowship. We thank Prof. W. Dekeyser for his 
continuous interest. 


_ 8. Amanmvorx 
E. VOTAVA 
Crystallographic Laboratory, 
Geological Institute, $ 
University of Ghent. 
l M.y 6. 
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Radio Radiation from the Supergalaxy 


Is March 1958, during a survey of the background 
radiation at 250 Mc./s. with the Ohio State radio 
*, a low-intensity source was observed near 

R.A. 13h. extending at least from Dec, — 15° to 
+ 15°. Further measurements indicate that the 
maximum or ridge line of this source extends along 
the dashed curve shown in the accompanying figure. 
Near Dec. + 15° the ridge becomes double. The 
solid contours in the figure show 


eo-ordmates are super- 
posed on the figure, with celestial 

` coordinates (1950.0) indicated 
along the : 

An interesting feature of the 
extended source (shown by the 
dashed line) is that it sme 
a tely in. position to 

P of our local supergalaxy de- 
scribed by de Vaucouleurs', and 
shown approximately in the figure 
by the deah-dot curve. The half- 
power width of the source is about 
15° (in R.A.), which corresponds 
rou to the width imdicated 
by de Vaucouleurs. The radio 
intensity of the source rises above 


oe 


the d at Dea. — 5 by 
about 1 x 10 W.m-* Ceri 
deg.*. These facts the 


likelihood that the extended source 


te, fie i" 
a | is caused by radio radiation from 
“eA our local supergalaxy (or galaxy of 


galaxies). 
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The salid curves are contours af commis radio notes (radio lsophotes) 
at 250 Mos. Te Se ed ee 
by the contour value multipbed by 1-4 x 10™ W.ou™ 
(of. dag. 





The solid dota in the figure give the locations of 
the dense clusters of galaxies from the map of Ney- 
man, Scott and Shane‘, 

Another noteworthy feature of the cantour map 
is the long finger at Deo. -+ 20°, extending almost 
from the galactic equator to the galactic north pole. 
It has been observed aleo by Bolton and Westfold* 
in & survey at 100 Mc./s., and several of their extreme 
(lowest intensity) contours are here shown by the 
light dotted curves. It is not apparent from measure- 
mentas to date whether this prominent feature is of 
galactic or extra-galactic origm. 

The contours m the figure do not take into full 
acoount some gradual gradients in background in- 
tensity in both right ascension and declination. 
However, the positions of the essential features of the 
map are not affected by their presence. 


J. D. Krava 
H. 0. Ko 
Radio Observatory, 
Department of Electrical Engineermg, 
Ohio State University, 
Columbus 10, Ohio. 
June 10. 
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Remanent Magnetism of Varved Clays 
from Sweden 


A REOMNT discussion on the remanent magnetism 
of rooks! revealed that its origin is not yet fully 
understood. Some investigations’ do, however, 
suggest that the polarization direction of sediments 
may be due to orientation in the earth’s fleld during 
deposition of contained ferromagnetic particles. Such 
rocks may therefore provide mformation about the 
earth’s field in past times. The measurements on 
Swedish varved clays described in this communica- 
tion were made in order to test these ideas further. 

Varved clays are laid down by rivers ini 

ition followed the Pleistocene Glaciation, and 
in northern areas deposition is still taking place at 
the present time. The clays show a marked lamina- 
tion, the result of annual variation in the stream 
load. By means of the thickness variations of the 
layers, sections in different localities have been cor- 





on Lidén’s 
fon tom, ; O, inter potnte 
related and a record obtained covering several 
thousand years of deposition. This has been dated, 
and thus the age of any varve layer can be given. 

In 1981, orientated spectmens from varve series 
covering approximately the periods a.D. 1000-a.p. 0 
and a.D. 500-500 3.0. were collected from Prastmon 
and Undrom, two localities about five miles apart m 

Sweden. These varves were originally 
precisely dated by Lidén’, but only an approximate 
correlation was obtained between the senes collected, 
though the error was small. The polarisation 
directions were measured with an 4.0. magneto- 
meter, a modified version of the apparatus described 
by Johnson‘. 

These directions, plotted on a stereographioc 
projection, are shown in Fig. (a), each point represent- 
Ing the average of five values. The mean deviations 
are 2°. It will be seen that there is considerable 
difference between the iara directions for 
varves of the same age at the two localities. However, 
if the assumption is made that the layers were hori- 
zontal when deposited, and the tic vectors 
rotated to correct for the 8° dip of the beds at Undrom 
and the 12° dip at Prdstmon, then quite close agree- 
ment is obtamed between the two seta of values for 
points of corresponding”age. The corrected values 
are shown in Fig. (b). The mean difference between 


Dn ol Tamina paganan O STOC i iea 
(a) unorrected and (b for dtp. Dates n 
tims scales where iD. 1 
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the directions for the four interpolated points for 


_ the years 6500-6800 is, before correction, 13°; after 


correction, it is only 8°, The of values when 
corrected is reasonable if secular variation of the 


‘earth’s fleld is the cause of change. 


, and fits into the narrow ga 


This agreement is unlikely to be fortuitous, and 
the mference is therefore that the polarization 
direction was controlled by the earth’s fleld durmg 
deposition of the sediment. It appears also from 
this agreement that the beds were laid down hori- 
rontally, & fact not supported by the geological 
evidence, 

Further measurements on other material are being 
made. In co-operation with Swedish investigators, 
varves laid down during the past few h years 


_ . have been obtained from 6 river delta using a non- 


magnetic core sampler. The directions 
of these will be compared with observatory records 
of the earth’s field for the corresponding period. 


I am grateful to a number of people for advice. 


and assistance, notably Prof. P. M. 8. Blackett, Dr. 
B. K. Runcorn, Mr. R. F. King, and, in Sweden, 
Dr. Carl Caldenius of the Geological Survey, Prof. 
Gustav Isimg and Mr. Lars Granar. I thank the Royal 


Society for a generous grant. ~~ 
D. H. Gaorrrras 


Department of Geology, 
University of Birmingham. April 289. 
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Generation of Weak Shock Waves 
_ Beoavas of the non-linearity of the pressure-volume 


' Telationship for air, differant parts of a sound wave 


of finite litude propagate at different velocities. 
The wave rts as it advances and shook fronts 
may be produced. Sound which distort at a 
rate convenient for investigation of the phenomenon. 
can be generated by discharging a condenser through 
the voice coil of a | ; 

Fig. 1 shows the construction of the loudspeaker 
used. The cylindrical paper former oerrying the 
voice coil V is glued to the aluminium diaphragm D 


rigid central portion of the diaphragm is in the shape 
of a shallow spherical cap and moves as 4 piston ; 


_the sound waves rapidly become plane in the propegs- 


‘N 


tion tube T of 1} in. diameter. The wave-form of 
the leading pari of a typioal pulse soon after genera- 
tion is shown in Fig. 2; a choke in series with the 
voice coil prevents small irregularities in the wav 
form. 
In the case the maximum preasure that 
can be generated is determined by the mechanical 
strength of the voice coil and not, as in normal oon- 
tinuous working, by the efficiency of heat disaipetian 
from the ooil. With 240 volta on the 8 uF. oon ; 
a leading half-cycle of compression is produced with 
& peak pressure of 3 am. mercury; the maximum 
peak preasure when the leading half-cycle is made ong 
of rarefaction is somewhat leas. The pulses are 
extremely reproducible when a mica condenser and & 
mercury switch are used. With other types of oon- 
denser the 


pressure 
the time of charging the and other factors. 





amplitude of a pulse depends on - 
condenser 
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Stakea' determined theoretically the distortion that, 
would occur in a sound-wave, of given initial particle 
velocity—distance wave-form, under isothermal oon- 
ditions. His construction, modified for a preasure— 
distance wave-form and adiabatic conditions, consiste 
of drawing through any point R in the wave-form 
where the excess preasure is Ap, a line RS in the 
positive direction, parallel to the propagation axis, 


of length 
tD Ap, 
ty op 
where o is the velocity of sound of infinitesimal 
amplitude, p is the atmospheric pressure and y is 
the ratio of the principal specific heats; the locus 
of the pointa S for all the values of Ap is the wave- 
form after a time $ The construction is not valid 
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spe adda rp has icted by this construction ; the 
agreement with theory (which neglects energy- 
dissipating agencies). is closest for pulses so strong 
that the distortion is rapid compared with the 
attanuation. 

In a pulse eventually forms a shock front 
as in Fig. 8 (which is the pulse of Fig. 2, 6 millises. 
later, that is, after propagation over & further 200 
em.). The velocity of propagation of the shock front 
of strength AP, relative to the point Z of zero excess 
pressure (which travels at velocity c), has bean found 
to be slightly higher than the theoretical value 


o Cty +1) AP 
ay p 
derived from Rankine’s peper. 
V. TIMBRELL 
Physics Department, 
Imperial College of Science and Technology, 
South Kensington, London, 8.W.7. 
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Nucleic Acid Template Hypotheses 


In a recent review and discussion of protein 
Campbell and Work’ have discussed a 


me*; but in spite of rather favourable comments 
on this icular hypothesis, these authors have 
attemp to raise certain objections against the 
general concept that nucleic acids might be templates 
for protein synthesis. However, there seams to be 
a certain tendency to confuse nucleic acid tamplate 
hypotheses with nuclear template hypotheses, where 
the word ‘nuclear’ refers to the nucleus of the cell. 
In the hypothesis proposed. me, ribonucleic 
acid was chogen as template, since 
it seems probable from a number of considerations 
and experimental investigations that protein syn- 
thesis may occur in cytoplasm as well as in nuclei. 
There can be no objection at the present time to 
assuming that the genes are templates, but it is not 
necessary to assume that the genes act directly’ as 
templates for protein synthesis. If we accept 
for the purposes of argument the suggestion of 
Masia’ that genes are composed of deoxyribonucleic 
acid, then it could conceivably happen that the 
deoxyribonucleic acid gene molecules would act 
as templates for ribonucleic acid synthesis, and 
that the ribonucleic acids synthesized on the 
gene templates would then in turn become tem- 
plates for protein synthesis in the nucleus or 
cytoplasm or both. As a matter of fact, the recently 
discovered higher rate of turnover for nuclear than 
for cytoplasmic ribonucleic acid‘ would seem to 
lend some support to such an idea, ‘as would the 
reported loss in oytoplaamic ribonucleic acid of 
amæœbæ after denucleation™™4, However, a con- 
sideration of plasma genee and virus synthesis leads 
to the concept of an independent ribonucleic acid 
synthesis not involving nuclear genes. The con 
expreased. by Spiegelman and Kamen concerning the 
relationship between plasma genes and nuclear 
. could be explained by the template pequance deoxy- 
ribonucleic acid — ribonucleic acid —protein, with 
additional postulate of a co-existing in 
ribonucleic acid synthesis with abonadas o id acting 
as its own template. 
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A objestion raised by Campbell and Work 
against the participation of Túkleis acid in protein 
synthesis is the lack of proved correlation between 
nucleic acid aynthesis and protein synthesis. How- 
ever, such lack of correlation is not an objection to 
the mechanism proposed by me, since & zero or 
inverse correlation could just as well be predicted, 
ee ee 
article? concerning the ratio of substrates a ble 
in the cell for nucleic acid and for protein synthesis 
in & given time interval. There is no neceasity for 
assuming any particular relationship between the 
rate of synthesis of a template and that of the product 
produced by the aid of this template. 
requirement is that the template be synthesized 
rapidly enough to be maintained at a suitable 
concentration in the cell. 

If it is assumed that deoxyribonucleic acid has any 
function in the ing cell, it can be seen at once 
that such function could not correlate with deoxy- 
ribonucleic acid turnover, since the latter appears to 
be very low or zero in the resting ocell. In fact, the 
maximum life-span of a resting cell might well be 
determined by the life-span of the deoxyribonucleic 
acid molecules contained therein, since all other 
types of moleculea appear to have relatively high 
rates of turnover. 

This note is by no means intended as an adverse 
oriticiam of the excellent review and discussion written 
by Campbell and Work, since it is obviously concerned. 
with only one point in their article. The template 
hypothesis constructed by me was published mainly 
in the hope of promoting thinking and experimenta- 
tion of a detailed nature concerned with the possi- 
bility that nucleic acids may participate in protein 
synthesis. It will be gratifying if this aim is achieved. 

I am grateful to the National Cancer Institute of 
the National Institutes of Health for ita support. 

ALEXANDER L., DouNcE 

Department of Biochemistry, 

University of Rochester 
School of Medicine and Dentistry, 
: Rochester, New York. 
July 10. 
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Tenga is, we think, lees difference of opinion 
between us than Dr. Dounce suggests. We took 
ee ee the oase for and against 
each current hypothesis, becatwe we ourselves have 
no strong predilection for any theory and prefer at 
the present embryonic stage of the T abject to keep 
an. open mind. 

Our paragraph headed “Objections to the Template 
Theory” was not intended to suggest that nucleic 
acids cannot act as templates for protein synthesis 
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but rather to direct attention to the difficulty of any 
_ hypothesis which postulates a one-to-one relati 

` between genes and proteins. It is true, A saa 
by Dr. E that thére is no need to aasume that 
genes act directly as templates ; we œan asume 
instead that genes synthesize ribonucleio acid tem- 
Paa ee ee Cee Paean If, 
owever, there were & i gene for each ribo- 
nucleic acid template a specific ribonucleic acid 
template for each tein, we should still have a 
one-to-one Re between genes and proteins. 
Tt is particularly upon this concep: of a one-to-one 


With regard to Dr. Dounoce’s second point, jee 
correlation between rates of nucleic ead Gem 

ee a ee 
not to assume & direct proportionality 
between the two. It should be remembered, however, 
that much of the evidence for a relati ip between. 
nucleic acid synthesis and protein synthesis is based 
on experimental observations showing that under 
most conditions the two run closely parallel to one 
another. It seems to us illogical to accept this indirect 
evidence as support for the idea of participation of 


oe a E o E a 
oes no 


Dr. Dounce, the theory in any case require 
@ relati between the rates of naplsis acid and 
protein syn 


T. 8. Worx 

P. N. CAMPBELL 
National Institute for Medical Research, 
' Mill Hill, London, N.W.. 


Origin of Striations in Discharges 


ALTARNATEH dark and bright regions are a common 
feature of the positive column of a glow discharge 
in most gases. Such striations may be stationary or 
moving and the cohmmn will be uniform or striated 
depending upon the gas pressure, the current density 
and the radius of the tube. The existence of striations 
ha3 been known for more than a century, but the 
mechanism of their appearance or absence is still 
obscure. 

Stationary striations are generally attributed to 
some regularity which 
Faraday dark space. 
Donahue and Dieke! conclude that moving striations 
are due to regions of positive and negative space 
charge which travel towards the el and they 
suggest that the process is initiated by the accumula- 


tion of electrons m the negative glow region. On the 
other hand, Loeb! has that striations 
may be associated with p oscillations. 


In the column of a discharge the electron 
and ion densities are substantially equal (that is, 
form ea plasma), and under such conditions the charges 
may rate under the influence of the electrostatic 
forces. For electrons the frequency cf oscillatidn has 
been calculated, with simplifying assumptions, to be 
8,980 n1/* o./s., where n is the ensity, and 
frequencies of this order (for example, about 10° o./s.) 
have been observed*. If an electrical wave of suff- 
ciently short length is propagated through the plasma 
and a wave set up, then striations may be 
accounted for by the positions of the nodes and 
antinodes. This mechanism would also account for 
moving striations, for the position of the standmg 
wave system will depend upon the phase change on 


NATURE 


September. 13, 1953 von 172 | 


“reflexion of the incident wave at the head of the 
column, and if the electron’ density there changes 
the striations will move. A sufficiently rapid move- 
ment will give rise to an apparently. uniform oolumn. 

Ga dis view GF iis meanen hc striations have 
their origin m the plasma itself, whereas on the other 
theories the effect is due to cathode phenomena. In 
order to investigate the matter, it is desirable to 
make observations under the simplest. possible 
conditions. This may be done by using high-frequency 
excitation, 80 that the plasma is obtamed m an isolated 
state. Due to the alternation of the field, there is 
no unidirectional logs of electrons (as in a D.O. dis- 
charge) so that secondary electron production is ` 
unnecessary and the cathode fall is absent. The 
conditions in the high-frequency glow are then 
similar to those in the D.o. positive column and the 
discharge is maintained at a low voltage. The high- 
frequency fleld is usually applied by means of sleeve 
electrodes wrapped on the outside of the tube, and 
stationary striations aligned along the axis of the 
tube and in the direction of the fleld have been 
observed in a number of gases‘. Gale’ has recently 
desoribéd striations obtained by oe a long dis- 
charge tube between the wires of a Lecher system. 
High-frequency glows were observed over regions 

to the voltage antinodes, and the 

striations in these glows were aligned along the axis 
of the tube, that is, at right angles to the fleld. Thus 
it appears that the direction’ of alignment of the 
striations is determined by the geometry of the plasma 
(that is, the shape of the tube) rather than by the 
direction of the exciting fleld. Any effect due to 
the electrodes may be eliminated if the electrodeless 
form of di e is observed. In this case the 
electric field is induced by an altérnating magnetic 
field affd the glow is obtained m the form of a ring, 
and is, in effect, a plasma of infinite length. Striations 
in this form of glow have been described by Sir J. J. 
Thomson’. The bright and dark Se. were radial, 
but were unsteady and flickered ra 

Thus the evidence presented by Ai oe 
alignment of striations in -frequency glows he 
that they are a property of the plasma itself rather 
than due to a cathode mechanism, and supporta the 
view that they may be due to a Wave 
system associated with oscillations of the charges 
constituting the plasma. 

G. D. Moraan 
ent of Physics, 

University College of North Wales, 


July 24. 
1 Donahue, T., and Dlaka, G. H., Phys. Rev., 81, 248 (1961). 
*Loeb, L. B~ ‘Blectneal Discharge In Gases’, 573 (Wiley, 1030). 
*Tonks, Im and Langmutr, I., Phys. Rev.; ye Fale asl 


Phil, (1980). 
P., Phil. Heg., 18, 110 (losl). Naos aim, H E P., 


High-frequency Papyrography of Salts 
A MerHop termed ‘high-frequency papyrography’, 
by which chemical substances and, in particular, 
electrolytes may be readily detected, has already 
been reported?. * The process involves the movement 
of the papergram between the plates of a condenser 
in a tuned-grid-type high-frequéncy circuit, when 

large changes in the grid current are observed. 
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Solvent : butanol/pyridinewater, 100/20/20. Frequency : 


We have investigated the use of frequencies from 
500 to 15,000 ke. ite and have found that the lower 
frequencies (500-5,000 Ko./s.) promote greater sensi- 
tivity than the higher. We also find that each 
substance has an optimum frequency for maximum. 
sensitivity. Further work is in progres in this 
direction. 

The point of maximum concentration (required for 
calculation of Ry) is readily established (see diagram) 
by the apparatus even in the case of long spots 
caused by overlapping or tailing, and the sensitivity 
- of the method is such that leas than 1y of an in- 
organic compound can readily be detected. The 
sensitivity may be increased by the use of stronger 

te 


currents. 

It is essential that uniform filter paper should be 
used; any quantitative filter paper will become 
almost electri uniform after electrolysis, as pre- 
viously - i, However, precise quantitative 
results will not be obtamed until a filter with 
leas background ‘noise’ is available. To end, 
the solvents used in the papergram must leave no 
residue, since the smaller the background ‘noise’ the 
higher the sensitivity. The resulta obtained are as 
illustrated. 


We have AEREE ET use of electric conducto- 
metry at mains ies, but the resulta were 
inferior to those obtamed using high-frequency 


currents. 
YouEL HasHimoro 
Ivrsontxo Morr 
Institute of Phytochemistry, 
Kobe College of Pharmacy, 
Mikage P.O., 


Kobe. 
1 J. Pharm. Soe. Jap., TA, 1532 (1062). 


Influence of Cations on the Ninhydrin 
Reaction for the Determination of 
Amino-Acids 


Tas micro-determinstion of a-amino-acids with 
ninhydrin in n-butanol is highly sensitive, but often 
te due to the retardation of colour formation 

and the production of various red or blue golours 
instead of the purple compound obtained. 
It was found that traces of cations a marked. 
influence on the speed of colour formation and ite 
i i tion spectra of the coloured 
effect of cations on the 
ninhydrin colour was employed for the preservation 


` employing the ninhydrin reaction’. 
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of chromatogram spots by Ka- 
wersu and Wielandt.) 
The addition of 0-1 ml. of a 


M/100 solution of any of the cs- 
tions, Alt, , Fort, Fott, 
Mnt’ Snt Agt and Cu", to a 


POBE reaction mixture consisting of 10 


ugm. alanine in 0'1 ml. water and 
8 ml. of a 0-1 per cent solution of 
ninhydrin in n-butanol entirely 
abolished colour formation, which 
readily takes place when the re- 
action mixture is refluxed for 
ten minutes without the addition 
of cations. The of Catt, 
Batt and Cd*+ caused the forme- 
15 Aoje. tion of red colours with sabsorp- 

tion maxima at 510 and 410 mu 
(Catt and Cd*+) and 530 and 410 mu (Batt), which 
were spectrophotometrically detectable when about 
1 ugm. of the cation was added to the reaction mix- 
ture. The abeorption maximum of the normal colour 
at 570 mp was progreasively diminished and dis- 
appeared entirely when 20 pgm. of cation were 
present. The cation effect could be entirely eliminated 
by the addition of the chelating agent versene (the 
disodium salt of ethylene-tetraacetic acid). The 
coloured compound produced in ita presence was 
uniform and had sharply defined absorption maxima 
at 570 and 410mp. The of the reaction 
was considerably enhanced and exceeded that obtained 
by the addition of pyridine. 

Good quantitative results could be obtained by 
emp! the following method. A mixture, con- 
sisting of 0-1 ml. of the aqueous solution (contammg 
5-50 ugm. of the amino-acid to be determined), 
0-8 ml. of a 0-8 per cent solution of versene in M/15 
citrate buffer (pH = 5) and 8 = ae 
dissolved in 3 ml. of aldehyde- an peroxide-free 

n-butanol, is refluxed for fifteen minutes in s 
reagent tube (20 x 250 mm.), using a cold 
condenser. After cooling, the mixture is diluted to 
10 ml. with 50 per cent (v/v) ethanol and measured 
in any suitable photoelectric colorimeter at 570 mp. 
The colour is stable for at least ten hours. 

The method is easily le for the evaluation 
of chromatogram spots. In this case, the spots should 
be located on the paper by one of the.methods not 
The spots are 
cut out, the paper is cut into small pieces, added 
to the reaction mixture and treated as described 
above. 

The method allowed the determination of the 
amino-acids glycine, valine, leucine, tsoleucine, 
threonine, serine, lysine, arginine, histidine, glutamic 
acid, aspartic acid, tyrosine and methionine in the 


‘ range of 0-3-4-0 gm. amino nitrogen, with an average 


socuracy of + 8 per cant. The relation of optical 
density to concentration was linear over the same 


p Hanan MEYBR 
° EMWANUHL KIEL 


Department of Biological and Colloidal Chemistry, 
Hebrew si 


1 Kawerau, H., and Wieland, T., Waters, 108, 77 (1981). 7 


Š E e Chromatography” n 
eel (rad. Prem Nev York, 106)" TT 
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Riboflavine and Thiamine Contents of 
Saffron, Crocus sativus Linn. 


Four authenticated samples of saffron were analysed 
by us for the presence of riboflavine and thiamime by 
use of the spectrophotometer. An acetic acid buffer 
(pE 4-8) extract of gafon to-which papam was added 
was taken. The pigment in the extract obtained (after 
destroying the enxyme pepeam by heating) was 
destroyed by addition of 10 ml. of 4 cant pot- 
ee ing extract to 
p ‘T with glacial acetic acid. Hydrogen peroxide 
was added to destroy the excess of permanganate. 
The filtrate obtained was made up to volume and 
ita flucrescence read on a spectrophotometer. ` 'The 
eee ee ot Buom ees Kobelazoai he thin tibo 

vine was ruled out because on addition of sodium 
hydrosulphite solution in 0:2 M disodium phosphate, 
no fluorescence was observed, which would not have 
been the case had fluorescent substances other than 
riboflavine been. t in the extract, atone: 

obtai 


isobutyl alcohol, the thiamine was oxidized to thio- 
chrome! which gets transferred to the iso 
alcohol layer because of ita greater solubility in that 


solvent. After this extract over anhydrous 
sodiam sulphate, i for thiamine were taken 
on. the otometer. 


The resulta of the analysis are preeented in the 
accompanying table. Along with the resulta obtained 
for saffron, the riboflavine contenta of other foods 
considered to be rich sources of this vitamin, and 
also some plant parts classed as spices, have been 
presented. . 


d -300 


138 
93. 
T8 
56. 
To 
22 
25 
20 





It will be noticed that, saffron or the stigmas of 


Crocus saiswus Linn. are easily the richest known 
source of vitamin B, or riboflavine. The thiamine or 
vitamin B, content is, however, insignificant. 

High values for riboflavine contenta of two of the 
saffron samples chemically analysed by us have alao 
been. secured by Dr. K. K. Iya and Mr. Sreenivase- 
marthy of the Indian Dairy Research Institute, 
Bangalore, who carried cut the microbiological assay 
using L. plantorum-89 aa the test organism. The 
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authors are grateful to tham for their kind 
o0-operstion. 


J. V. BHAT 
Pathological Laboratories, RaruL Broxen 
St. Xavier's College, 
Bombey. May 4. 


1 feoti, W. L., Hill, F. W., Nori, L. 0., and Houser, G. F., J. Biol 
Ohom., 10, 68 (1048). . 


The Amociation of Vitamin Oheamists, Ino., “Methods of Vitamin 
ton. 107 Cintereclence Puhitehers, Ine., New York, fnd odh., 


Fibrinolysis by Adsorption 


Tys plaama gi E rl has been shown to 
contain a labile, active molysini##, Since this 
enxyine is not necessarily plasmin and in some ways 
behaves differently fram plasmin, it has been tent- 
atively termed ‘plasma active fibrinolysm’*, The 
enzyme disappears rapidly from fluid blood and 
plasma kept at room temperature; but if blood is 
cooled immediately when taken and centri at 
low temperature and the resultant plasma is diluted 
and clotted, lysis of the clota occurs within 24 hr. 
incubation at 87° C.*. Enzyme activity is insufficient 
to cause anything but slow and variable lysis of 
whole plasma olote*. Since lysis occurs on incubation, 
the ensyme is evidently ilised once clotting has 
taken place, presumably by adsorption on fibrin. ‘This 
suggested that pre-formed plasma clots might absorb 
the enzyme from fresh plasma. To investigate this 
possibility fifteen healthy individuals were studied 
Citrated venous blood was obtained from each, and 
lasma 
24 hours in order that all fibrinolytic activity should 
have disappeared. From this plaama, diluted 1: 4 
with a veronal saline buffer (pH. 7-4), 1-0-ml. volume 
olota were made in small tubes by recaloifloation. 
The clots were ringed, removed from the tubes, and 
kept in normal saline for 2 hr.; clots made in this- 
way do not retract appreciably, nor do they cause 
coagulation of added plasma. The subject was bled 


again, the blood being citrated and cooled immediately 
and then centri at low temperature. Three of 
the clota above were then placed in 8-0 mL 


vol. of this plasma (fresh plasma) in tubes standing 
in ice and water. ion was alowed to continue 


“for 1 hr., the tubes being tilted every min. to 


ensure of contact between clot and plasms. 
The clots were then washed thoroughly in ealine. 
After the remainder of the plasma of the second 


bleedi ee ee ee 
eee gee fibrinolytic activity, the above procedure 
was repeated exactly using this plasma (standing 
plasma) and three further clots. ntrol clots were 
placed in saline at 0° O. for 1 br. The clota were then 
incubated in veronal saline buffer at 37° C. for 48 hr., 
and examined at intervals for lysis. Whereas no 
lysis of the clots treated with ‘standing’ plasma or 
of the controls occurred, on every occasion the alota 
treated with ‘fresh’ plasma underwent lysis of varying ` 


Further showed that whole plasma 
colotes made from silicone-taken blood (that is, no anti- 


before venepuncture i 
of the plasma in which the clots were suspended. 
These data indicate that ‘plasma active fibrinolysin’ 
is present in undiluted plaama, from which it can 
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be concentrated on a clot Toe by adipi 
Since arterial thrombosis is mitiated by the formation 
of a mural thrombus, an adsorbable fibrinolynsin, if 
present in circulating blood, while insufficient to 
impair hemoetasia, could be augmented sufficiently 
by adsorption to have a thrombolytic and anti- 


‘thrombotic function. 
GuornGce R. FUABRNLEY 
Department of Medicine, 
Postgraduate Medical School of London. 
June 16. 


Bibi? (as Ry Revill, Be and Tweed, J. M., Clin. Sei, 11. 800 


‘Fearnley, G. R., and Tweed, J. M., Olin. Sei., 18, 81 (1068). 
* Trosiove, 8, O., Clin, Sei., 18, 75 (10638), 
t Ratnof, O. D, Bull. Joms Hopkins Hoep., 84, 29 (1049). 


Effect of Diuresis on Uptake of 
Radiolodine (3'1) by the Thyroid 


In the past two years, radioiodine uptake has been 
studied in more than two hundred From 
the analysis of our resulta, we are able to draw 
certain conclusions concerning the effect of diuresis 
on the urinary excretion of radioiodine. The iodine- 
Oe 

Aai the radioiodine to the subject, 
Fras ter at frequent intervals for 104 
hours. The usual tracer dose is 200 uC. while the 
average single effective dose is 5:5 mC. No special 
recommendations were given to the patienta oon- 
cerning the fluid intake, 7 likhdwa the sarboni oi 
the amount of iodine-131 sea ye are derioy 
first four hours as & function of the total water output 
during the same time. Patients are divided in 
following the total amount of the dose sparta The 
water o t varied from 50 0.0. to 750 4.0. Our 
results indicate that the uptake of radioiodine by 
human subjecta is not affected by the diuresis, the 
latter being easentially dependent on the fluid intake. 

Our observations indicate also a linear relationship 
between the percen of the total dose of iodine 
exoreted during four days and the amount excreted 
during the first four hours after administration. 
However, this observation is only valuable when we 
consider the mean values ; the individual fluctuations 
observed are important because the variations are 
such that it is impossible to use this standard curve 
in order to determine the total uptake by the thyroid 
gland. It is to be noticed that the fluctuations are 
of lees importance for patients with hyperthyroidism 


FIRST & HOURS 


PORCONT AGE OF THE TOTAL DOLE CxCUTIEe OU RUIS 
Tee 
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who excrete a low percentage of the dose. In the 
latter, the urinary exGretion during the first four 
hours will give a rather good picture of the total 
uptake of the radioiodine. 
So.we may conclude that, in general, the urinary 
exaretion of iodine-181 should be followed for a much 
longer time interval than four houre—an ideal time 
being forty-eight hours. 
, J. Panaur 
J. - GOVAHETH 
P. BonnONMNA 
Radiological Department of the 
Clinio of 8t. Joseph, Lidge. July 22. 


ila soa Penidillins produced by 

nicilllum chrysogenum 

Ir has been shown that a species of 
substance, 


solvents and by a similar order of activity against 
Gram- o and Gram-negative bacteria‘. 

In course of experiments, the results of which 
will be reported elsewhere, on the incidence of this 
type of hydrophilic penicillin production by moulds 

and factors controlling their biosynthesis, it has now 
been found that Penicillium chrysogenum produces a 





(1 penay p P ETa pornn ee 
; Gp Mixture 1, 2 aad 3, ae ea 
wool atlinaien ermentation wi t ph 

(6) ocean ana rary ie a 

with p (0-06 per cent). ( W from 6. 
pola of otigin on paper stripa, —, solvent froni 


546 i ae 
number of antibiotics more hydrophilic than p 
hydroxy benzyl icillm: Since these are feadity 
destroyed by penicillmase it is concluded that they 
i ae 

P. chrysogenum Q176 was grown in deep aerated 
culture in oom steep liquor/lactose medium with 
and without phenyl acetamide (0-06 per cent). After 
ee ee 
adjusted to pH 6 before percalating it through 
columns of active carbon previously buffered with 
sodium phosphate (0'8 M) abt pH 6. After washing 
the columns with water they were eluted with 50 per 
cent (v/v) acetone m water, when active material 
was recovered in a narrow band. After removal of 
the acetans, the active fractions were dried fram the 
frozen state. Solutions of the were chromato- 
graphod | by a modification of the method of Goodall 

Levi’, ual strips buffered with sodium 
5-4 and developing with ethyl 

ted with the buffer at 


using 
acetate (0-1 Af) at p 


removed after 80 min. and the plates incubated at 80°. 
The resulta of such chroma are shown im the 
accompanying figure. It be seen that, m the 
absence of phenylacetamide, there is evidence of three 
antibiotic zones above the p. hydroxybenzyl zone : 
in the presence of phenylacetamide the zones dus to 
the p. hydroxybenryl and to the more hydrophilic 
penicillms are suppressed. Similar resulta were 


` obtamed In a aae of similar fermentations. 


Cai 


‘amb B P 


The more aolvent-soluble penicillins may be totally 
removed by exhaustive extraction with ethyl acetate 
from carbon eluates adjusted to pH 3, leaving a single 
antibiotic (penicillin W} in the aqueous phase which 
remains very near the point of application in chrom- 


gave results shown in the table. Of course, these 
relative activities must not be confused with absolute 
activities which can only be determined on the pure 
substances using dilution sesays. 





It is interesting, therefore, that penicllm W 
occupies a position intermediate between p. hydroxy- 


bens: the hedepkike N. It should be 
en that the hy described. 
pro ty constitute only a amall on of the total 
I I 0. W. Hara 
G. A. MinitaR 
Antibiotics Research Station B. K. Kury 


(Medical Research Oounail), 
Clevedon. July 25. 
1 Burton, H. B., and Abraham, B. P., Biochem. J., 80, a enA 


' Crawford, K., H Boyd, P. P., Hale, , Kell A 
Arend banii, N Bec 6, 47 ong) 


» Newton, G E, Burton, H. 8, 
0. W., Naire, Ei 843 43 C1 088).. 


H ish Florey, H. W., Bri. J. Phorm. ond Chemother py, 
e east as Aud dee bate ae 
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Depletion of Gamma isomer of Benzene 
Hexachloride in Cattle Dipping-Fluids 


Banzant hexachloride are highly effective for 
the control of cattle ticks and have been used ex- 
tensively for this purpose. However, it was reported 
from South Africa’ and Australia? that the toxicity 
of the fiuid declined after the initial charging of the 
vat, even though chemical analyses indicated Little 
loas in the content of benzene hexachloride. ‘The 
methods of chernical analysis used in the investiga- 
tions mentioned above were, however,: not specific 
for the isomer, and the assumption had to 
be made that its concentration maintained a constant 
relation to that of the total benzene hexachloride. 
This assumption has now been found to be unjusti- 
flable, aa estimation of the of isomers in 
cattle dippmg-fluids, rendered posible by the de- 
velopment of an ae ropriate method of adsorption. 
chromatography*, in a depletion of the gamma — 
isomer in dips sufficiently marked to account for the 
observed. loss of toxicity to ticks. 

Dips for the control of Boophslus 


centration of gamma isomer, almost 100 cent 
fail to lay viablo ong Fluid taken from a dip which 

charged initially at ee ee 
tag nae which had been m practical use 


for some time, was examined shortly after sampling. 
The gamms-isomer content was found by adsorption 
chromatography to be not more than 50 parts per 
milhon, and immersion in the fiuid prevented only 
41 per cant of female ticks from laymg viable eggs. 
les from other dips in active use-also showed 
depletion, the gamma-isomer content ranging from 
80 to 150 perts per million. Marked ction in 
gamma benrene hexachloride content also oocurred 
in samples which were taken from dips contammg 
500 parta per million gamma isomer and stored in 
the p for four years, one being found to 
contain nob more than 0-3 part per million. Such 
ee A a O N E 
of females laying viable eggs. As there may 

be considerable variation in the rate of chargmg and 
replenishment of dips, and also as samples for analysis 
may not be representative, a clearer picture of the 
depletion of gamma isomer is obtained by iPr ASN 

e to 


gamma represenis app 
of the total, the values of 50-150 partas per million 
in fresh samples from dips in practical use, as men- 
tioned above, represent 2-8-4-1 per cent, and in the 
sample which had been stored in the laboratory for 
four years the 0-5 part per million of gamma isomer 
that was recorded was only 0:02 per cent of the 
benzene hexachloride present. 

The method of adsorption chromatography does 


nical benzene hexachloride‘. 
isomer giv 
although there is probably also a loss of epsilan isomer 
in some samples, the possibility must be considered 
that there is even complete exhaustion of gamma 
isomer in some oases, the residue measured ‘by 
chromatography consisting exclusively of epsilon 
isomer. 
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The satisfactory level of tick control achieved with 
most benzene hexachloride dipa in spite of the 
differential loss of the most toxic 1s0mer is doubtless 
accounted for by the use of the acaricide at a high 
initial concentration, and frequent replenishment with 
freahly prepared fluid -to replace that removed by 
dipped animals. Reduction in tomcity of dips to 
female ticks does not become marked until the 
concentration of gamma isomer falls below 100 parts 
per million. 

Further studies are in progress, and detailed results 
will be published elsewhere. 

W. J. Roviston 
L. F. Hrroroocxk 


Division of Entomology, 
Commonwealth Scientific and 
Industrial Research Organization, 
Veterinary Parasitology Laboratory, 
Fairfield ‘Road, 
Yeerongpilly, 8.4, Queensland. 
April 24. 


1 Whi A. B. 3., Bradford, B, MoH W., Whitehead, G. B., 
ane Montel E., S. Afr. Sa., 3, 112% Aog. 


* Norris, K. R itt as am Bnowball, G. J., Aus. J. Agrio. 
Fes., 1, 165 (1960 


. Greedy O., and hat J.-P., Bull. Soo. Ohim. France, 17, 873 
» Grae Ou and Thieme, X., O.R Acad. Sol, Paris, S42, 2156 


Non-Identity of Intermedin and 
Adrenocorticotrophic Hormone 


Tr has been reported by Johnason and Högberg’ and 
Suhman’ that some purified preparations of pituitary 
adrenocorticotrophic hormone have a strong die- 
persing action on the melan of Rana temporaria 
and Hyla arborea, like the pituitary melanotropic 
hormone (mtermedin), and from this and other 
arguments? they infer the identity of these hormones. 
However, later observations by Geschwindt si al.', 
Morrie‘ and Lock do not seam to be consistent with 
the hypothesis of Johnason and Hagberg! and Sulman!, 

~as (a) the melanotropic action of adrenocortico- 
trophic hormone ‘could be separated from the 
corticotrophic, and (b) the treatment with 0-1N 
alkali destroys the latter action to a large extent 
but leaves relatively unaffected or even potentiates 
the melanophore expanding action. If Johnsson 
and Högberg! and Sulman’s? agsimmption were correct, 
highly purified preparations of intermedin would 
prevent, like adrenoocorticotrophic hormone, the 
changes in the adrenals following 
h ysectomy and restore the 
glands to their normal structure. In 
the toad Bufo arenarum Hensel, 
thirty days after complete re- 
moval of the pituitary, the ad- 
renals appear atrophied, aa the 
trabeculae become thinner and the 
cortical cells lose most of the 
Staal droplets (Fig. 1) ob- 
in the normal controls 
(Fig. 2). I£ fifteen days after 
the EPP a ony a daily in- 
jection 100 ugm./100 gm. toad 
weight of adrenocorticotrophie hor- 
mone (from Armour and Co., lot 
J~80211) is started and continued x $00): (1 
for the following fifteen days, then injected 
the adrenals show again the thick 


with adrenocortleotro 
eer fay on Naish 
of adrenocortiootrop 
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EYroOT oF INTEKAADIN AND ADKMNNOOCORTIOOPROPHIO HORMONE OX 


aoe hormone preparation (0"1-0 OB oat) was Injected In the dormi 
Index : 1) bypophysectomicad toada. 
ymph-sac of palo aac arate cy l 





to full dark eolowr, and 1 to 


*\Moelanophore Index 5 oorresponds 
complete palenem (cf, Hogben and Gordon). 


trabecular structure and the cortical cella loaded 


In the toads sımilarly injected with inter- 
LEW, extract of Landgrebe et al."), the 
conditions of the adrenals (Fig. 4) is the same as 
in the hypophysectomized non-injected toads, which 
proves that intermedin cannot replace the action 
of adrenocorticotrophic hormone on the adrenals. 

Both intermedin and adrenocortiootrophic ho: mone 
affect the colour of the B. arenarum Hensel. As 
is shown in the acoompanying table, the pale skin 
of the hypophysectomized toads can be strongly 
darkened by intermedin and adrenocortiootrophic 
hormone, but the latter effect is shorter and weaker. 
The melanocytes of the B. arenarum Hansel seem to 
be more selective in their Giese to ee 
agents than in other species (Stoppani’), an 
fore their expansion by adrenocorticotrophic hormone 
may be well attmbuted to the presence of intermedm 
or & similar substance. This is confirmed by the 
increased melanotropic action of adrenooorticotrophic 
hormone after treatment with boiling 0-1 N sodnm 
hydroxide for ten minutes, an effect which is typical 
of intermedin®. It must be pointed out that a pre- 
paration of adrenocorticotrophic hormone obtained 
by the method of Sayers e al! from carefully dis- 
sected anterior lobes of ox pituitaries still ahowed 
melanophore-expanding roperties. However, from 
the evidence ee) in this communication, 1t 
must be concluded that the melanotropio action of 
anterior pituitary extracts (or bormone preparations), 
which has bean known since the earlier observations 
of Hogber® and Houseay and Ungar’®, does not 
invalidate the classical view that the melanotropic 
and adrenocorticotrophic actions of the hypophyzis 
are due to different substances. 





eg tly ag cls eh piona stn err eh uae err T 


pala pple (3) same as (1 
bormone {100 mgro./100 toad) for fifteen 
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We are indebted to Prof. J. Mendive for supplying 
samples of purified ox adrenocorticotrophic hormone. 
A. O. M. Srorpani 
P. F. PIERONI 
A. MURRAY 


Department of Biochemistry and 
t of Pathology, 
School of Medicine, 
Buenos Aires. 
April 28. 
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Origin and Fate of the Virus Bundles in 
Nuclear Polyhedroses 


For 6 cloge study of the mtranuclear cytology of 
sections of lepidoptercus larvew infected with nuclear 
polyhedral viruses, it is necessary, in addition to 
methods for staining the polyhedra’, to have some 
method for staining the virus bundles which electron 
mi shows are embedded-within the polyhedra. 
It has been found that this oan be done readily, and 
the origin and fate of the virus bundles can then 
be traced. Owing to the limitations of ordinary 
light microscopy, the term virus bundle must perforce 
be used here to include not only bundles of mature 
virus rods, but also the bodies of a aimilar character 
which are liable to become embedded within polyhedra 
and within which virus rods may drfferentiate. 

The virus bundles „within the polyhedra are 
rendered visible by treating sections of Carnoy-fixed 
diseased animals with LN HCl at 60° O. for 10 mim., 
staining in diluted Giemsa for 20 hr., and differen- 
tiating in 95 per cent alcohol for 6-20 min. Each 
virus bundle within and without the polyhedra 
stains a deep reddish-purple and the polyhedral 
protein stains a weak pink colour. The distribution 
of the virus bundles within the smallest and largest 
polyhedra, the embedding of free virus bundles in 
already formed and growing polyhedra, the aggre- 
gation of polyhedral protein around groupe of virus 
bundles to form polyhedra (as in Lymantria dispar 
and L. monacha), and the origin of the virus handles 
in the chromatic material can-all be readily made 
ont. a ee dispar, L. 

brazas grossulartata, Panavia dommnula, 
Phlogophora meiioulosa, Bombyx mort, and Ephestia 


aes to the formation of ble virus 
bundles and polyhedra in the nuclei of diseased cells, 
a ring zone devoid of chromatic material develope 
between the peripheral chromatin and the structure- 
leas central chromatic mass. Reocognizable virus 
bundles form at about the time of the transformation 
of the chromatic mass to a network, and the bundles 
progressively detach themselves from the mage or 
strands of the net, where they form, to enter the 
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nog zone. As the virus bundles differentiate from 
the chromatic material and become free, the strands 
of the network become leted in their 
e ee Most of the virus bundles 

ed in the growing polyhedra. Some 
es bundles also form in the peripheral chromatic 
material. No virus bundles have been observed, 
however, in the cytoplasm of infected cells with still 
rmtact nuclei. 

The formation of polyhedra in L. dispar and L. 
monacha is somewhat atypical, many polyhedra 
arising from the i 
around a o8 
virus bun 
small polyhedra may be found in any given nucleus 

just beginning to form polyhedra. In the other 
a A o a a emp 
or leas full complement of minute polyhedra, 0:2 u- 
0-3 u in size, to form, and for these polyhedra 





eventually to in aize together. The very 
smadlest po may contain one or no virus 
bundles, as they grow, more and more virus 


bundles become embedded in them. 

It may be remarked that the pictures of objects, 
unstained, within the polyhedra of L. , 8B. 
depicted by Komarek and Breindl* from Giemsa- 
stamod material not pretreated with hydrochloric 
acid, can also be made out in completely unstained 
material. Though virus bundles can be made but in 
such material, nevertheleas these authors saw far 
leas than could be seen and also mistook diffraction 
effects as real objecta. While Komarek and Breindl’s 
pictures are misleading, the pictures of virus bundles 
obtained by the method described in this paper are 
identical in the size, number and distribution of the 
bundles with the electron microscope pictures of 
polyhedra lightly treated with alkali. This holds 
also for the polyhedre of L, dispar, A. grossulariata, 


B. mort, ete. 
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Other stains used in this work to stain the poly- 
hedra, etc., have bean mercuric bromophend! bine, 
Alimann’s aniline acid fuchsin, methyl green, acid 
fuchsin followed by methyl green, and Schrff’s 
reagent. The polyhedral virus attacking the econom- 
ically important of stored products, H. cawtela, 
was recently found by Dr. K. M. Smith and myself. 
Full details of the work will be published elaewhere. 

: N. XHROS 
Plant Virus Research Unit i j 
(Agricultural Research Qouncil), 
Molteno Institute, 
Cambridge. 
June 24. 
1 Xaros, N., Nature, 171, 309 (1063). 
*Komertk, J., and Breindl, V., Lesnscke pras, recaib $, 1 (1923). 


Effect of Galvanic Polarization on the 

Impulse Discharge from the Horizontal 

Ampulla of the Isolated Elasmobranch 
Labyrinth 

EXPERIMENTS have been carried out on the isolated 
labyrinth of the elasmobranch fish Raja clavata, with 
the object of studying the effect of galvanic polariza- 
tion on the behaviour of the sense endings in the 
crista of the horizontal semicircular canal. The 
electrical responses of this organ to rotatory stimula- 
tion have been fully analysed and described in 

ious papers'’, Reference should be made to 

enstein and Sand! for a detailed description 
of the method employed in making the physio- 
logical preperation and the oscillographic recording 
from the ampullary nerve. 

This particular preparation offers a good oppor- 
tunity to test some aspects of the ‘ganerator potential 
hypothesis’, according to which a galvanic potential 
intervenes beiween the mechanical deformation of 
the receptor cell or its assomated auxiliary structures 
and the stream of discrete afferent impulses conducted 
along the sensory nerve". 

By means of various devices, including an elec- 
tronic high impedances D.0. stimulator, ascending and 
descending currents ranging from a fraction of a4 
pamp. to a few pamp. were channelled through the 
strand of the sensory nerve from which the impulse 
responses were being recorded. The effects of such 
polanszing currents on the discharge activity of single 
sensory units are shown in tke acecmpanying graph. 
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The makirg of an ascending current flowing from 
the central end of the -divided nerve strand towards 
the sensory epithelram causes an’ immediate rise 
in the basic rate of the impulse discharge (see 
trace a). Turing the period of maintained current 
flow, the discharge rate gradually falls (adaptation). 
Break of the ascending current usually produces 

citatory depreamon of the discharge rate 
ow the basic level, to which ıt finally returns 
(decay of the post-excitatory after-effect). This 
after-effect happened to be not very pronounced in 
the experiment illustrated in tke graph. Descending 
currents bave the opposite eftect (see trace b). 
They cause marked inhibition to total abolition of 
the basic discharge. Adaptation during the main- 
E a li ce 
of the discharge activity, and the beak of “the 
descendmg current is followed by an instantaneous 
rise in the discharge rate above the basic level. The 
basic rate is finally restored by a decay of the post- 
inhibitory after-effect. 

The behaviour of the sense ending is thus closely 
reminiscent of its response to natural rotatory 
stimulation, where rotation in opposite directions 
either increases or decreases the frequency of a basic 
discharge. Ascending and deacending currents corre- 
spond in their excitatory and inhibitory effects to 
ipai- and contralateral angular adceleration respec- 
tively. The agreement is complete and extends to 
the ion of the post-rotatory after-effects. 

In the experiment illustrated by the graph the gal- 
vanic ‘stimulus’ was applied and removed by the 
action of a switeh. It could, therefore, be suggested 
that we are dealing here with naes to cathodic 
or anodic make and break as sic and not to the 
continued flow of galvanic current. In order to 
remove this doubt, experiments were carried out in 
which the excitatory and inhibitory currents were 
slowly raised from eub-threshold to maximum, or 
where & smooth transition from maximum inhibitory 
current through sero to maximum stimulatory 
current and vice versa was effected by means of the 
electronic D.O. stimulator. Records so obtained 
showed quite unambiguously that the sense endings 
respond to @ continuous change in polarizing current 
with & emai earn e amooth change ın discharge 
frequency. levels of activity correlated with 
various strengths of polarizing current are main- 
tained for many minutes, but there is always & 
certain amount of ‘adaptation’ from the level 
attained immediately after the change in galvanic 
polarization. 

It is clear from these results that D.o. polarization 
influences the vestibular di activity. The 
fact that this fluence extends both to total inhib- 


tion that such D.0. potentials 
could, in fact, be a physiological link in the chain of 
events takıng place between the mechanical deform- 
ation of part of the sensory cell and the discharge of 
the train of discrete impulses in the afferent 
nerve. It is also of interest that a basically ailent 
sensory unit oan be made to discharge as easily by 
the removal of an inhibitory current as by the 
imposition of an excitatory one. ‘ 

With regard to the question of the localization of 
the galvanio effect, this may plausibly be sasumed 
lider a RR EE reese ions of the sensory 
nerve W. they are applied in synaptic fashion to 
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the cell bodies of the secondary sensory cells, This 
interpretation is also advocated by Katsuki’ in his 
work on the effect of linearly rising currents on the 
lateral line end-organs. It now appears that there 
ia & good case for applying the generator potential 
hypothesis to the whole of the vertebrate acustico- 
lateralis system, thus bri the interpretation of 
its mode of function into lme with that proposed by 
Granit and his co-workers for the retinal receptors 
or associated nervous structures in the eye. 

Work on the quantitative analysis of stimulus 
response relatio with ial reference to the 
adaptive behaviour of the end-organs is in 
A full account of the results will be publs else- 
where. The work was supported by a Royal Society 
Grant-in-aid of Boientific Investigations. 

OTTO LOWENSTEIN 

Department of Zoology and 

Oomparative Physiology, 
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Occurrence in Nature of an Alternative 
Host (Leersia hexandra Sw.) of Helmintho- 
sporium oryræ Breda de Haan 


Holminihosporium oryza Breda de Haan, the causal 
organism of sesame leaf spot of paddy, has not yet 
been found to attack any other Graminaceous or 
other host plants in Nature with the single exception 
of Oryza montana from Tcgo reported by Rogert, 
Ocfemia' and Nisikado and Miyake? were able to 
obtain infection on a number of grasses under artificial 
conditions; similarity, Shaw‘ noted infection under 
artificial conditions of moculation on maize, sorghum, 
cata and barley ; Tochinai and Sakamoto! on maize, 
wheat, rye and barley; and Thomas’ on lusine 
coracana, Poennusctum typhoides, Setaria tialica, oats, 
maize, wheat and sugar-cane. 

In the course of search for an alternative host of 


spots of Helmenthosporium orysa type 
measuring 0-5-3 mm. x 0-5 mm. in size, brown 
. The 


in colour with greyish centre, on the leaf b 
bits of infootod loaf blades when kept in sterile moist 
Petri dishes for forty-eight hours after surface 
sterilization developed conidia of the Helméntho- 
sportum orye@ type- measuring 83-125p x 9-19 u 
with 5-9 septa, brown, straight to curved, cylindrical 
to elliptical, tapering both the ends, more so 
towards the apical end, without any prominent 
attachment region cr hilum. are borne on 
conidiophores measuring 150-350 in length and 
brown in colour. 

The pathogen was isolated from the host in the 
usual way and monosporous cultures were made. 
Studies, under artificial conditions, of: the culture 
were made to find out the relationship of the isolate 
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from grass with Halrmnthosporvum oryza. The isolate 
from the grass produced good mycelial growth on 
Richard’s solution agar, oat agar and maize meal 
agar at 28-80° O. e mycelium was deep brown 
to black in colour with SEn FA zonation. 
Oonidia were formed on maize- agar. They were 
borne on oonidiophores measuring 150-3504 im 
ne h by 4-7. in breadth, dark brown im colour. 

arising a8 lateral branches from the vegetative 
enh Conidia were cylindrical to elliptical, straight 
to curved, widest at the middle, tapering towards 
both ends which were rounded, brown in colour, 
measuring 83—130 u x 8-18. with 5-1] septa aver- 
aging Au x 14:6 with 6-8 septa. Germination 
of the conidia was found to be bipolar, germ tubes 
arising from the two end-cells. Microscopic observa- 
tions revealed the presence of hyphal fusions between 
the isolate from the grass (Leersia hexandra Sw.) and 
Helminthosporsum oryza@ isolated from leaves of 
Oryza saiwa, when grown beside it in 0-2 per cant 
agar on glas slide. 

Pathogenicity testa were carried out on both the 
grasa (Leersia hexandra Sw.) and paddy (variety 
Bhasamanik) with the isolate from grass as well as 
with Heiminihosporium oryre Breda de Haan, 
isolated from infected leaves of Asra variety of paddy 
at Ohinsurah, West Bengal. On y the isolate 
from the grass readily produced infection. sree ie 
produced were oval, younger ones being circular, deep 
brown im colour, with greyish centre, messuring 
1-8-5 mm. x 0-5-1 mm. im size. On gras also, it 
produced simular infection. Helmenthosporium oryza 
isolated from Asra paddy produced spots on the 
grass Leersia hexandra Sw., brown in colour, circular 
to oval in shape, measuring 1-2 mm. X 0-5-1 mm 
in size—similar to those on. Bhasemanik 
variety of paddy by the same fungus. Re-isolations 
made in each of the cases of cross-inoculatian, 
namely, from both the grass Leersia hexandra Sw. 
and Oryza sativa, inoculated by both the isolate from 
the gress and Helminthorporium oryzae, gave cultures 
identical to those used for infection. 


§. B. OHATTOPADEYAY 
N. K. OHAKRABORTI 


State Agricultural Research Institute, 
Government of West Bengal, 
Tollygunge, Calcutta. \ 
= April 23. 
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` ation of either the prothoracic glands or the corpora 


Activity of the Incretory Centres of 
Locustana pardalina during Embryogenesis: 
Function of the Prothoracic Glands 

Evıxomp in insects is the existence of a tripartite 
endocrine system, and a composite hormonal mech- 
aniam. A bram factor li by the-neurosecretory 
oe ee ie E E S 
thoracic glands (ventral glands, pericardial glands, 
lateral cells or Rib glands of Waismann) to 
secrete their contributive hormone’. There is also 
abundant proof that the ‘Juvenile hormone’ of the 
corpora allatea promotes differentiation and growth 
in the larval direction’. However, thero was much 
that still remained obscure about the particular 
function of the hormone secreted by the prothorasic 


glands, 

The discovery of a a of distinot glandular 
organs (prothoracic glands) in embryos of Looustana 
pardalina led to investigating the activity of the 
different ineretory centres in relation to each other, 
and to the moult of provisional cuticle during 
embryogenesis 

Dri egga “of Looustana contaming dormant 
embryos were wetted and kept at 30° O., 100 per 
cent relative humidity. Exposure to these conditions 
was responsible for a re-commencement of develop- 
ment. This was accompanied by a oconspicuous 
enlargement of the neurosecretory ocells. They 
maintained obvious histological signs of maximal 
secretory activity for 72 hr. After 96 hr., when 
katatrepais was completed, their activity subsided, 
and thereafter it became practically imposible to 
distinguish them from ordinary nerve cells. 

The prothoracic glands were first logated with 
confidence on the completion of katatrepsis. They 
reached their maximal size and activity in the cycle 
24 hr. later. The nuclei became more densely 
j and many of them became enlarged and 
slightly lobulated. However, the main point of 
interest was that this period of maximal activity of 
the glands coincided with the retraction of the epi- 
dermis from already formed cuticle. Thereafter, the 
glands became noticeably reduced in size, and at the 
time of emergence they were leas than half their 
former peak size. 

The corpora allata obtained their customary form 
and position’ on each aide of the casophagus in 96 hr. 
“They showed no visible histological changes. 

In view of the observed oorrelation between the 
maximal activity of. the prothoracic glands and the 
embryonic moult, ligaturing teats were attempted on 
dissected-ont embryos which had just completed 

is. This was about 24 br. before they were 
normally due to moult. The detached provisional 
cuticle resulting from tbe moult formed an easily 
detectable envelope. In four cases in a batch of 
twenty ligatured between the thorax and” sa 
abdomen, and examined 24 hr, later after being 
moist with isotonic solution, the thorax, but not 
abdomen, moulted. Attempts to isolate the head 
gave uncertain results, but in two cases in & batoh 
of twenty-two the body only appeared to moult. 

Important conclusions to be drawn from the above 
evidence are as follows. First, the effectivencas of 
wetiing the eggs terminating dormancy may be 

explamed in terms of an action of moisture inducing 
the brain to liberate a developmental factor. Chilling 
the brain of the Ceoropia ailk-moth produces the 
same effect!. Secondly, the tissues were made 
competent to differentiate prior to the proper form- 
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allata. Thirdly, subsidence in the activity of the 
neurosecretory cells was followed by the prothoracic 
glands attaining their maximal size and activity. 
These glands appeared. to be exclusively responsible 
for the retraction of the epidermis from its cuticle. 
It is hoped to publish the details elsewhere with 
Mr. Sharan of this ment. Dr. Matthée, of the 
Agricultural Research itute, Pretoria, very kindly 
made the locust egg-pods available for thia work. 


Bryn M. nee 
Department of Zoology, 
University of Edinburgh. 
1 Willams, O. M., Dio. Bull, 83, 80 (1047). 
1 Wigglesworth, V. B., J. Hep. Biol, 99, 620 (1052). 


Sorghum Midge and Resistant Varieties 
In the Gold Coast 


FAILURE of Sorghum to set seed has occasionally 
been noted in annual reports of the Gold Coast 
Agricultural Department, and attributed to climatic 
conditions. In view of the importance of this crop 
in the Northern Territories, investigations were oom- 
menced and have shown that thia failure is due 
sien ee attacks by the sorghum midge, Contarinia 
sorghicala Coquillet. 

Prelmminary results from sample surveys showed 
increasing infestation aa the flowering season pro- 
greased. a hry ie ee nits a pa 20 per cent 
midge-infected grains m -flowering varieties to 
80 per cent in a inte dwarna crop was recorded at 
the N Agricultural Station, Tamale (9° 25’ 
N., 0° 95’ W.) in 1952. Comparable figures were 
obtained at Agricultural Station, Bawku 
(11° 5’ N., 18’ W.. 

Variety plots indicated the value of early fowermg 
as an escape from attack; but in addition one group 
of varieties showed apperent resistance. This group— 
of which Nunabe is the typical variety—has certain 
distinctive characters, including long pepery glumes 
which do not normally open at anthems. It a 
that, ag & result of this, the midge haa difficulty in 
ovipositing within the glumes. 

Sample counts showed 3 per cent infestation in 
Nunabe compared with 35 per cent in @ variety 
which flowered normally at the same time. 

A further result of the non-opening of the ghimes 
is that natural hybridization rarely oocurs. Ths 
character would have the additional practical advant- 
age, therefore, of facilitating the maintenance of pure 
varieties. 

The lack of natural hybrids may account for the 
fact that varieties with this character, which differ 
from one another only in mmor details, are found 
only in the North-Eastern District of the Gold Coast. 

In an effort to introduce the non-opening glume 
character into a wider range of types, & number of 
crosses have been made involving Nunaba and related 
varieties. It is difficult to collect pollen from these 
since the anthers remam enclosed within the glumes, 


but t may readily be used as female parents 
provi the glumes are clipped to expose the stigma 
immediately before pollination. 
J. BOWDEN 
(Entomologist) 
R. A. Neva 
(Plant Breeder) 


Department of Agriculture, 
Accra, Gold Coast. April 22. 
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‘Heartwood Formation in Pinus radiata 
(D. Don) 


In awaper which is to be published by the New 
Zealand Forest Service entitled ‘““Heartwood Forms- 
tion in Pinus radiata”, it has been shown that con- 
ditions which are condncive to the occurrence of 
physiological retard heartwood formation 
ee ee ee 
can be oped in an area with rainfall 
but without drying winds or low humidity heartwood 
formation is at & maximum. These findings are based 
on the statistical analysis of data from two hundred 
trees felled on twelve widely contrasted growing sites. 

A. further study of the bordered pits of wood 
tracheids in each growth layer from the cambium 
to the coloured heartwood suggests a mechanism 
whereby a maximum vohme of sapwood would be 
` retai to meet the demands of recurrent physio- 
logical drought. The Lee. 8 of bordered pits 
aspirated in a cross-sectional disk from a freshly 
felled tree is at a minimum (leas than 5 per cent) 
in the outermost annual growth layers, and increases 
in @ regular manner according to the number of 
growth leyers to 50 per cent m the innermost layers 
of sapwood. In the zone of ‘dry’ wood (moisture 
content, 40 per cent) which cbaracteristically sur- 
` rounds the coloured heartwoods more than 95 per cant 
of the pita are aspirated, and this condition is main- 
tained in the coloured heartwood. Thirty trees have 
been investigated in this way and observations made 
of some twelve thousand bordered pits. This distribu- 
tion of aspirated pitas is independent of site quality. 

The degree of saturation of the wood, estimated 
from green and oven-dry measurements and the 
known fibre saturation point of the trmber, is oom- 
pletely compatible with the concept that aspirated 
pita arise where a tracheid wall lies between one 
tracheid containing gas and one containing water. 
The degree of saturation in terms of pib aspiration 
must, of course, make due allowance for the fact 
that an isolated tracheid void of water influences 
the pita on two (radial) walls, whereas two contiguous 
voided tracheids cause aspiration of the pits of only 
three walla, the one wall being common to both 
tracheids. Thus 50 per cent pit aspiration implies 
60 cent saturation or that 81 per cent of the 

ids are devoid of water. 


I am indebted to Mr. E. Lewis, biometriman at. 


thia Institute, for showing statistically that when 
more than 50 per cent of the pits are aspirated the 
apertures remaining open oan no longer be considered 
to provide a continuous conducting system. If one 
accepts the findings of Stamm! that any openings 
which oocur in the cell wall other than thoge present 
in the pit membrane are not of & size to provide 
passage for the penetration of liquids, it implies that 
the sapwood immediately contiguous to the heart- 
wood is no longer a conducting system. The water 
in this tissue is therefore not subject to transpiration 
tension transmitted through the pita but becomes 
freely available to the living celis of the wood rays 
and epithelial cells of the resin canals for the hydrolysis 
of stored food which ia lost in this zone, 

It is ed that during conditions of physio- 
logical drought when ration tensions are high 
the tenmion will not only transmitted along the 
outer layers of sapwood which lie ın a direct line 
between the transpirng leaves and the root hairs, but 
will also be transmitted with decreasing int 
acroes the resistance offered by succeesive gro 
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layers and thence downward through the inner sap- . 
wood, While. tension within the sapwood. remains 
high the water is not freely-available to the living 
calls. Lf, however, the tension in the outer layer of 
wood 1s not very great, the force is greatly reduced 
before many growth layers are crossed, and -in this 
case the water in tracheids at a leaser distanoe from 
the cambium becomes freely available to the living 
cells. As this water is used, more bordered pits will 
become aspirated until eventually the critical point, 
is reached when 50 per cent of the pita are aspirated, 
the free water remaining readily available, 
and the central core of wood is ‘dried out’. Absence 
of physiological drought therefore permits the 
acceleration of the processes leading to loss of water 
from the central core of wood, which is an essential 
first step in the formation of heartwood in pines, 
resulting ag it doeg in the death of all cells and the 
accumulation of reains which undergo both physical 
and chemical changes during the formation of coloured 
heartwood. : 
J. MADDEN HARRIS 
(Assistant Timber Physicist) 
Forest Research Institute, 
P. B. Whakarewarewa, 
Rotorus, New Zealand. 

1 Stamm, A. J., J. Phys. Ohom., 86 (1933). 


Sterilization of Timber with Methyl 
Bromide 


Tua effectiveness of methyl bromide as a fumigant 
for insect-infested timber has been reported by 
Burden and McMullen'. In view of ite use as a 
fungicide for soil sterilization, it seemed desirable to 
investigate ita value as a sterilizing agent for timber 
infected by staining and wood-destroying i. 

Blocks of Norway spruce (Picea abies (L.) Kerst), 
5 in. by ¢ in. by } in, were set in two inches of 
moist soul in large test-tubes which were then auto- 
claved at 15 Ib. per aq. in. for 30 min. After inocula- 
fion with the test organisms (see accompanying, table), 
duplicate series of blocks were incubated at room 
temperature for nine weeks. Good growth was 
obtained in all caseg, no contamination being observed. 
The blocks were then subjected to a vacuum in 4 
large desiccator (which procedure was found to have 
no adverse effect on the funm) and a measured 
volume of methyl bromide introduced. Various cam- 
binations of gas concentration and fumigation: time 
were used (see table). After fumigation, isolations 
were made from the wood blocks on to malt agar 
and incubated at 27°C. The plates were examinod 
daily for æ period of one month, and the resulta are 
shown in the accompanying table. 

From the resulte obtained, the most effective 
treatment tested was 12 Ib. per 1,000 cu.ft. for 96 hr. ; 
but 20 lb. per 1,000 cu.ft. for 24 hr. also appeared 
moderately effective. In a imi experiment 
lower concentrations of methyl bromide were found 
to be meffective against the test o i No 
significant difference was noted in isolations made 
from either the surface or interior of the blocka. 
Similarly, no apparent difference was noted when the 
blocks were incubated for one week after fumigation 
as compared with isolates made within a few hours 
after treatment. : 

These results suggest the le use of methyl 
bromide as a fumigant for the sterilization of fungal 
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RELATIVE Growre OF FUNGI ATTER FOXIGATION WITH METHYL 
BROMIDE 





MEMA OTA N Anoa Dy ++; poor growth m denoted by +; 


a, eh per ee 
* Unidentified te feolated from Klinkif 
: Ta auia Dine (Arawomria 


infected timber, especially in large stocks or where 
heat treatment may be undesirable or impracticable. 
Since the discovery of Siricid wasp larve in imported 
timber during 1951, large-scale fumigation of Brip 
with methyl bromide under plastic 
been used extensively in Australia'. It should pa 
emphasized that the proceas is one of sterilization 
rather than tion. Further work on this 
project is not contemplated at present. 

J. B. CARTWRIGHT 

D. W. EDWARDS 

M. J. MoMuLLEN 
Diviston of Wood Technology, 
N.S.W. Forestry Commision, 


1 Burden, J., a MeMullem, M. J., Awa. J. Soi., 14, 57 (1001). 


‘Wobullen, A. J., Technical N 
NAW. 6 Won 3/4 (in ie Greely. 


Testing of Two Samples 


VaxIous methods, parametric and non- trio, 
are used for examining the significance of the differ- 
ence between two given samples. The most common 
of these is the parametrio one, the t-test}, which is 
based on the assumption that the samples are 
drawn from a normal tion. There is Pitman’s? 
t-test which has been t up by considering all the 
possible samples that can be drawn by poring 
together the two samples. Besides these, Wald an 
Wolfowitz’ have used the run theory for deciding the 
mgnificance of the difference between two samples. 
This method has been extended for k samples by 
myself*. Recently, tests have been constructed by 
Wallis’, Kruskal’ and Rijkoort’? by using rank 
numbers for each of the samples. 

It will be seen that the first method does not give 

ay consideration to the order of occurrence of the 

ividuals in the sample. The second, third and 
fourth methods mentionéd above are based on the 
assumption that the probability for the occurrence 
of any indrvidual dependa only on the two sample 
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together and do not take into account the itude 
and the relationship between the order of the mdi- 
viduals in the two samples. The object of this note 
is to give some tests which take both the -above 
factora into consideration. 
Suppose there are two samples of size n, the 
of which take the values 0,, 8,,... O} 
with probebilities p,, py... py. Let the individuals 
of the samples, taken in the order of occurrence, be 
as follows : 


Sample I ay, D... Ta 
Sample II Yo Yis. Yn 


Consider the distributions of X and Y defined by 
k 
X = Xs | Se — yr], 
rj 


Y = Bl ae — yr] + 2D | eres — yr | + 
E| ty — yr]. 


The expectation and the variance of X and Y are 
as follows : 
Ł 


E(X) onk | Or — Ds | Prp = nọ, | 
rem] 


V(X) = n[E (0r — 0,)*prp, — 98] = m, 
R(Y) = (3n — 2)q, 
V(Y) ‘= (3n — 2) v + 
4 (3n — 4) [2E( | 0r — 8a | [0s — d: | + 
| By — 0| | 0e — Os] + | O2— Or] | Or — Os | YPrPP: + 
E(Or — 84)" prpi(pr + Pe) — 9"). 


The third and the fourth cumulants and, in fact, the 
higher cumulants of both X and Y oan all be shown 
to be linear in n, the number of observations in the 
saanple, and therefore the distributions tend to the 
normal form as n increases. 

The two distributions considered here, and also 
their extengions, can be used for deciding whether 
two samples of moderate sizes can be considered as be~ 
longing to the same ation. This can be done by 
comparing the stan deviates of X and Y for 
the given. samples, assuming the ps to be that 
obtamed by pooling them together. 

It may also be noted that it may be posible to 
have an optimum test by considering the distmbution 
of 


a ae ir a eae a 
+E | Se Yeti | +L] tp — ree |... | ee — yee | 


in which s will have to be so determined that the 
standardized deviate is @ maximum. Also, i 
of taking the p’s as determined by pooling together 
the two samples, we may estimate them for given 4 
by maximizing the standardized deviate. 
Tt ıs hoped to discuss all these points in detail in 
a communication to be published elsewhere. 
Pe V PATERNA lyme 
Defence Science Organization, 
New Delhi. 
March 20. 


1 Wiaher, R. A., ‘“tetistion] Methods for Research Works” (10th slit., 
Olrver and Boyd, Hdinburgh, 1946). 


*Pitman, BH. J. G., J. Roy. Stat. Soo., Supp., 4,110 (1937), 

* Wald, A., and Wolfowits, J., Ann. Math, Stat., 11, 147 (1910). 

4 Krishna Iyer, P. Y., J. Ind. Soe. Agric, Stat., 1, 173 (1918). 
“vala, W. A., Industrial Quality Control, 8, 35 (1052). 

., Ann, Aath. Stat, 83, 525 (1052). 

. J., Pree, Nederl. Akademie van Wolensoaopra, Amar 
dam, 14, 304 (1982) 
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(Af setings marked with an antorish * are epen te ths pubho) 
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IEFTITUOTE of METAL FININHING wy at the > RDA Polyteohnis, 
8i. John Street, London, B.0.1), a oN eal “The 
B.N.F. Jef Test on Organe Brigh 6 Wael Do 
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Wednesday, September 23—Saturday, September 25 


BOGIBEIY OF Dyaxs AND OoLouners (at BL Annes-con-Ssa).— 
Bymposnm on ‘Textile Printalg’’. 


Thursday, September 24 


TELEVISION Soctuery (at th eper a ir h Bxhibitors’ Amociation 
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and fanmade Cpanel A 
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be geome rigs 
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8 Astistaorrs (Soentifie 


anchester 13 Ootober 10). 
1 
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LECTURER or SuRi0R Lacroree (with 
ing) lw MKHANI 


Commonwealth, 8 Gordon Square, 


PRINCIPAL SCUMYTIFIO OFFICER (with first- or second-class honours 
degree, preferably in mathematics, physics or engineering, ot equiv- 


, Hest Kilbride, 
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5 of the 
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eee a l re a Orai (Ostober 
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aged perigee Arete een a ide nary experlencs), for research 
on problems of in dairy cow on the oompamtion 
and digestibility of grand a N Insti 
for Researeh m D hinfiald, , Berks, 53/15. 
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Departmen Agtioulture, Trinidad, far 
investigation of plant and other 
formulation oonkrol mawmures : alo plant 


and epplination quarantine 
work —The Direator of Resralteuen Golota] Office, Great Smith 
LEOTURAR (graduate Ta OPON ai e ER ot Bioobemisiry) 


Ix AGRICULTURE OHMMOISTRY-—~The HBegistrar, The University, 

Nottingham. 

LBOFUBERE IW PIG Hu@pampry in the 
Beare Amocation 


Station, Old London Road, Bh 
experiance ra ede ra , 
f basio experimental 


The Y 
e r EE ee 


yoase practi experince E i aate resoareh) In tho Depart 
Land no Ooast, to carry out topographioal 
work th. Sanamevalion ali 
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acral photographs—The Direotorc C 
Great Smith 8 5.W.1, 


Y 
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Germanium Triode GET I 


POINT CONTACT TYPE 


at 


now avatlable 
to all electronic 
equipment 


manufacturers 


Many progressive designers have 


_ made fll use of the range of GE.C germanium 


ww, 
iy 
wA w 


=: diodes to save power consumption and space. 
| Now the release of the GET 1 —a 
germanium triode (transistor) of the 

point contact type — will enable more designers 
to reap the benefits of this important development 
in radio and electronic engineering, where the 


potentialities of the GET 1 are manifold. 


For further information write to 


` Osram Valos and Electronics Dept., 


THE GENERAL ELECTRIC CO. LTD., 


MAGNET HOUSE, 


3 \ 
E \ 
< 7 Yta 100 mW 
t ISTRA \ LIMIT 
5 à 
3 j ETNA 
4 
1, ImA `À 
3 & ~ 
SS 
9 2 SImA ioa 
i Ji : I0 mA 
| <2 mA 
46 -29 -30 ~40 -50 
<3 COLLECTOR VOLTAGE (¥,) 


RATING 
V. (collector voltage) for short- 


cIreult stability at V.=0*  -30 max. V 
Ye (DC) -50 max. V 
l. (collector current) DC I5 max. mA 
Top (operating temperature) 35 max, °C 
Pe (collector diss! pation) {00 max, mW 
Subject to p, max. not being exceeded. 
*V —oemitter voltage, 
CHARACTERISTICS 
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So I, (emitter current) ==0 | average mA 
V (at | <22 mA) 3 mx V 

l.5average V 
icin at V.=—I0 2 min. 
[, range 0-ImA 2.5 average 


GENERAL The GET | is hermetically sealed 
In a metal can, which Is Insulated from the 
electrodes. The can may be earthed when 
necessary. 
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CONTROL’ OF UNIVERSITY 
: EXPENDITURE 


N a memorandum of May 28, 1952, the Treasury 
rejected the recommendation made by the Select 
Committee on Estimates in ita fifth report for the 
Session 1951-52 that the Comptroller and Auditor 
General should have the right to mspect the books 
and accounts of universities m Great Britain so far 
as these relate to money advanced by means of non- 
recurrent grants for capital development. The 
Treasury pointed out that the Committee of Public 
Accounts is also concerned to see that all the fumds 
of a grant-aided body are subject to the scrutiny of 
the Comptroller and Auditor General, and does not 
select one particular sort of grant for this treatmen® 
The oriticiam was not construed, however, as sug- 
gesting that non-recurrent, grants to wmniversities 
could be treated separately from recurrent grants. 
The memorandum reiterated the view that Treesury 
control over non-recurrent as well as recurrent grants 
should be exercised on broad Jines, and that questions 
of detail should be left to the University Granta 
Oommuittee. The Treasury was satisfied thab tho 
latter Committee, with the assistance of its Works 
and Buildmg Sub-Committee and of the Ministry of 
Works, scrutinizes critically the plans of new buildings 
for which grant aid is sought; that the universities 
are required to put grant-aided work out to tender, 
and to accept the lowest tender mless they can 
satiafy the Univeretty Grants Committee that there 
is good reason to the contrary; and that schedules 
of equipment for new buildings receive expert 
sorutiny from the appropriate sub-committee of the 
University Granta Committee. Furthermore, the 
Treasury emphasized its view that while the books 
and accounts of any new bodies receiving public 
grants should be subject to inspection by the Comp- 
troller and Auditor General, the mtrodnetion of such 
procedure might create difficulty with some old- 


_eetablighed institutions, such as the universities, 


which had been receiving grant-in-aid for many years. 

It would seem that both the Select Committee on 
Estimate and the Committee of Public Accounts 
have accepted the view of the Treasury so far as 
recurrent grantas are concerned; but in its third 
report for the Seasion 1952-53 (No. 208; pp. 38; 
London: H.M.8.0.; ls. 8d. net), the Committee of 
Public Acoounte agam presses the view that the 
present system of controlling non-recurrent capital 
grants falls short of what Parliament is entitled, or 
accustomed, to expect; and urges that in future the 
books and accounts of the universities relating to 
expenditure of” grants for non-recurrent purposes 
should be open to inspection by the Comptroller and 
Auditor General. It agrees that the autonomy of 
the universities must be preserved, but is uncon- 
vineed that their independence would be prejudiced 
by the step proposed. 

In a Minute of November 18, 1952, in which the 
Treasury stated that it is difficult to see what purpose 
the proposed inspection could serve which is not 
already covered by the existing audit of university 
accounts, it was also remarked that the question 
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whether. due economy had been exercised inevitably 
raised questions of academic policy, and for this 
reason the Treasury had hitherto taken the view that 
its control over non-recurrent as well as of recurrent 
grant should be exercised on broad lines and that 
questions of detail should be left to the University 
Grants Committee. It also appeared from this Minute 
that the University Grants Committee has iteelf 
disallowed in assessing granis certain costs mourred 
by the universities. 

The Committee of Public Accounts takes the sur- 
prising view that such action by the University 
Grante Committee supports its own argument for 
independent inspection of accounts, though it could 
equally be taken as evidence that the Treasury point 
of view is right and that inspection would serve no 
‘purpose. No fresh evidence m favour of such an 
opinion is advanced by the Committee, although, 
apparently on the sole ground that the Treasury was 
‘unaware what instructions were issued to the auditors 
of the universities’ accounts, the Committee held 
that it could not give Parliament an unqualified 
assurance that there is no irregularity or abuse, and’ 
that the grants have been spent an the purposes for 
which they were. voted, with due regard to the 
elimination of waste and extravagance. “Such 
assurance in their opinion can best be given through 
the Comptroller and Auditor General, whose approach 
to these matters is different from that of the pro- 
fessional auditor.” The term ‘best’ is used, but it 
would seem that ‘only’ is meant. The argument is 
thin and unconvincing ; but the report is disturbing, 
leas because ita lack of perspicacity reflects on the 
ability and outlook of the Committee iteelf, than 
because the Committee itself ja to some extent a 
‘microcosm.of the House of Commons. The proposal 
to upset the present admirable but delicately balanced 
financial relationship between “Government and the 
universities of Great Britain will doubtleas be once 
again firmly rejected, as it should be. That ib should 
stil be advanced by a representative committee of- 
the House of Commons, even if that conmnittee is 
charged with the responsibility of watching the public 
purse, suggests that there is lack of clear understand- 
Ing, on one hand, of the work and functions of the 
universities, and, on the other, of th» limitations and 
comparative functions of executive and representative 
bodies. 

Under its terms of reference, the University Grante 
Committee ia responsible for advising the Government 
on the administration of Parliamentary grante in 
aid of the universities, and Parliament, on those 
sound. principles so clearly defined by J. 8. Mill, has 
refrained from all attempts to supervise the spendmg 
of this money in detail. It has entrusted that 
responsibility to a group of men with close knowledge 
of the universities and of the academic standing that 
commands the confidence both of the Government 
and of the universities themselves. These men 
possess the knowledge enabling them to determine in 
detail the proper objects of academic expenditure, 
the effect of particular proposals on the balanoe of 
studies, of teaching and of research. If they are found 
not to possess the integrity to use that knowledge 
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wisely, then the elaninetion of waste and extrava-- 
gance, of irregularity or abuse, will not be secured 
by interference from those who do not posseas such 
knowledge: the remedy lies in replacing them by. 
others who possess both the knowledge and the 
integrity. There is, of course, no suggestion in this 
or in earlier reporta of any lack of confidence in the . 
integrity of either past or present members of the 
University Grante Committee. The trouble.is prob- 
ably rooted rather in over-confidence in the dmmni- 
science of either a Minister or a government official. 
On matters of broad policy, the Government may, 
and does, give some guidance to the University, 
Grants Committee, as, for example, in regard to 
the nation’s requirements for particular types of 
aoademically traaed men and women; a Govern- 
ment Department can mdicate some specific or břoad 
flelds in which new knowledge is desirable, but wisely 
the ts by which such énds should be 
achieved are left to the Committee and the univer- 
sities themselves. 

The report is disturbing for the indication it affords 
that there is same lack of public understanding of 
the position of the universities in Great Britain, of 
the way they fonction, and their true relations to the 
Government. Without that understanding, such a 
system as the University Grants Committee will 
manifestly become unworkable, and all the sooner in 
view of the demand for closer accountability which 
the growing dependence of the universities on publio 
support is likely to engender. The ill-judged recom- 
mendation from the present Committee of “Public 
Accounts and ite support from the Select Committee 
on Estimate may in part be due to the lack of 
experience, on which Mr. Basil Chubb laid such streas 
in his study of the control of public expenditure, or 
to the mereasing difficulty, in view of existing 


to serve on such oomrnittees. It certainly reflecta 
lack of publio understanding of the functions and 
purpose of the universities on the part of those who 
are elected to Parliament. 

-The last quinquennial survey of the University 
Grants Committee and the subsequent discussion at 
Cambridge during the Congress of Universities of the 
Commonwealth are well calculated to increase such 
public understanding. It might be emphasized that 
such reports are the material to which any such 
bodies as the Estimates and the Public Accounts 
Committees should turn in the first instance as a 
basais for forming a sound judgment as to the wise 
expenditure of public funds by the universities. 
Accounta are only one method—and that not the 
fret method—of determining whether the nation is 
getting full value for its expenditure of some £20 
millions and more. As Sir Frank Tribe told the 
members of the Institute of Public Administration, 
no examination based on figures alone can lead toa 
proper Judgment on the efficiency of a concern or & 
Department of State. 

The tentative suggestions which Sir Frank Tribe 
made in that lecture four years ago-for oriteria and 
possible bases of conrparison warrant further careful 
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study; but their value, whether in regard to the 
grant-in-aid of universities or in regard to national 
expenditure in general, is likely to be assessed more 
accurately by expert administrators than by a Select 
Committee. What is even more disturbing than the 
lack of understanding of the functions of the 
universities is the evidence that Parliament fails to 
grasp the easential limitations and the true function 
of a representative body as against the executive. 
‘The proper duty of a representative assembly in 
regard to matters of admimistration,’’ wrote Mill, ‘‘is 
to take care that the persons who have to decide 
them shall be the proper persons.” It is only when 
this limitation is kept in mind that a Select Com- 
mittee can perform usefully and efficiently that vrtal 
function of a public watch-dog, putting the light of 
publicity on the acts of Government Departments 
and compelling a full exposition and justification of 
anythmg which appears questionable, and censuring 
fearlessly where required. That function, however, 
‘will not be performed effectively unleas both the 
Ccmmittee and the House understand clearly the 
and even censure, lose much of their force and weight 
if the body making them has lost credit and reputation 
by making representations on matters in which it 
manifestly has not, and could not be expected to 
poasess, the depth of knowledge. Similarly, 
the effective control of public expenditure demands 
on the part of Parliament a readiness to acoept and 
to act on responsible and independent criticiam, and 
not to mpute political prejudice even when findings 
are, as has already happened and will doubtless happen 
again, counter to the doctrines of a political party. 
It may be taken for granted that, in view of Mr. 
Butler’s remarks to the Congress of Universities 
of the British Commonwealth on July 14 regarding 
academic freedam, the Government is unlikely to 
accept any recommendation which will threaten that 
freedom or disturb the existing mutual confidence 
between Parliament and the executive and the 
universities, Moreover, the chairman of the Com- 
mittee of Public Accounts, Mr. G. Benson, has now 
explamed, m a letter in The Times, that the proposal 
is not that the Government, much less the Comp- 
troller and Auditor General, should ‘‘determine in 
detail the proper objects of scholarly expenditure”. 
‘The proposal, he now explains, is simply that the 
Comptroller and Auditor General ahould examine the 
methods of contracting and of recording and oon- 
trolling expenditure in order to Judge whether these 
are reasonably designed and properly applied to 
ensure effective safeguards against waste and extrava- 
ganoce or other abuse. The proposed examination 
would bY directed to the broad question whether the 
fmancial arrangements are likely to provide the 
building a Seay by the policy-makers without waste 


oy puta a different complexion on the proposal. 
It could not be gathered from the report itself that 
no more was intended than a review of the methods 
used to secure effective control of the cost of building 
works, an objective notoriously difficult to achieve, 
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as Mr. Benson rightly points out. This experience 
suggests that review by the Public Acoounts Com- 
mittee of such expenditure has enabled the Ministry 
of Works to strengthen ita own control over its 
buildmg expenditure, and thus has led to moreased 
economy. This explanation should have found a 
place in the report itself. If, as it stands, the report 
does some undeserved harm to the reputation of the 
Committee, real good may have been done by this 
further demonstration of the need for more public 
understamling of the work of the univerarties and of 
the mechanism of public control and the functions 
of a representative body. It cannot be too clearly 
stated to-day, with the-imcoreasing rigidity of control 
over the individual member which a close balance 
between political parties ahmost inevitably entails, 
that Parliamentary control, whether over expenditure 
or policy, cannot be either wise or effective if members 
sacrifice their judgment to the majority opinion. 
To-day, a8 m Burke’s time, the integrity and vitality 
of democratio institutions depend ultimately on the 
extent to which members of Parliament, and like 
assemblies, in the full Houee or on its committees, 
preserve and act on their own unbiased opinion, their 
mature judgment and their enlightened conscience. 


SCIENCE AND FAITH 


Modern Sclence and Modern Man 

By James B. Conant. (Bampton Lectures in America 
No, 5, delivered at Columbia University.) . 1v 
111. (New York: Columbia University Preæ ; 
London: Oxford Universit y Prees, 1952.) 14s. 6d. net. 


Science and Falth To-da 
By John Baillie, Robert 
Douglas Spanner. Pp. 60. 
Preen, 1953.) 3s. net. 


T four essays on science and technology in the 
past decade, the changing scientific scene, 1900— 
50, science and human conduct, science and spiritual 
values, which constitute this book, Dr. J. B. Conant 
ranges over a wide fleld but is never cial. His 
essays attempt to provide some interpretation of the 
significance for the whole social pattern of Western 
civilization of developments in physical science during 
the past twenty years, and inchiding the effect of 
the impact of modern science on the philosophical 
presuppositions of the average enlightened citizen of 
a modern democracy. They are addressed, not Bo 
much to the professional philosopher or scientist, as 
to the educated citizen, whether graduate or not, 
and should be appreciated as much in Great Britain 
as by the audience at Columbia University to which, 
as the Bampton Lectures, they were firat delivered 
last year. 

Dr. Conant suggests first that the changed status 
of the scientist is one of the major significant features 
of the past decade. The scientist is no longer thought 
of as a man in an ‘ivory tower’ but’as a miracle- 
worker who can bring about tremendous trans- 
formations of man’s relations to his material sur- 
roundings. The scientist has displaced the inventor 
in the mind of the general public as the prime mover 
of technology, and thus has arisen the current 
fallacy which tends to equate the scientist with a 
magician. Dr. Conant recognizes the danger of this 
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fallacy; but he does not suggest that it is serious 
enough to offer any real threat to the advance of 
science. He 1s much more concerned about another 
major development—the changed relation of many 
scientists to organized society, that is, the govern- 
ment, and the effect of secrecy. Those who are 
competent to discuss the future of atomic energy, he 
points out, cannot do so because of security 8- 
tions: it is imposible to-day or in the foreseeable 
future to have a frank, rational, searching discussion 
of the industrial uses of atomic energy. Secrecy and 
acience are fundamentally antithetio propositions. 

It is important that the general public ahould 
understand the ca of the union of secrecy 
and applied nuclear physics; but Dr. Conant accepta 
that union as inevitable for a long time to come. At 
the same time, he admita the risk that so large a 
ade beg of scientific resources may be devoted to 
- work in this feld that the traditions that have made 
science possible will be threatened. Really significant 
advance has come not ftom empiriciam but from new 
theories, and the easential element in the advance of 
modem science has been a diminishing degree of 
ages edly ph are imeorease of theory. 

. Conant is content to point in passing to the 


danger to the advance of science which such con- ' 


ditions represent and to insist on the importance of 
the public being aware of the danger. He is much 
more concerned with the changed attitude of the 
public towards science and the altered vi int of 
the scientist towards science which is the theme of 
his second lecture; but, in suggesting that we are 
ee ee O 

t and in challenging the claim that science 
is teaching us more about the nature of physical 
' reality, Dr. Conant enters on debatable ground- 
Indeed, his scepticiam seems inconsistent with hia 
revious claim that the advance of science is marked 

& diminishing degree of empiricism. 

It is true, as he pomta out, that the failure to settle 
by experiment the validity of the wave theory versus 
the oorpuscular theory of light has been a prime 
factor in changing the scientific point of view, and 
Dr. Conant defines science as “a series of inter- 
connected concepts and conceptual schemes arising 
from experiment and observation and fruitful of 
further experiments and observations”. This defi- 
tion leads him to suggest that the test of a scientific 
- theory is ite fruitfulneas, or ita ability, in J. J. 
Thomson's words, “to suggest, stimulate and direct 
experiment”. A scientific theory, he argues, is not 
even the first approximaiion to & it is not a 
creed but a policy—an economical and f fruitful guide 
to action by scientifio investigators. 

‘Dr. Conant does not make his distinction quite 
clear. A scientiflc theory is admittedly not a creed, 
and it may be useful to regard scientific theories as 
guides to human action and thus an extension of 
common sense. Dr. Conant, in fact, stresses the way 
in which the results of scientific activity have become 
intermesbed with common-sense ideas when, later, he 
points out that scientific concepts are so much a part 
of the equipment of men and women in our culture 
that they are used both consciously and uncon- 
aciously in making decisions that we call ethical or 
moral. But both a map and a policy must be credible 
if a consistent course is to be set or a firm policy 
pursued, and Dr. Conant seems to overlook the 
sizable act of faith that is involved, no matter how 
ready we may be to discard a theory. Nor is it easy 
Fen ee a pre renee ete with 
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quite the same ardour if it were as divorced from 
reality as Dr. Conant implies, and if the investigator 
did not believe he was gaining some insight into the 
nature of the physical world. y 

The importance of this point is perhaps brought 
out more clearly in a little “Science and Faith 
To-day”, which covers much of the ground that Dr. 
Conant covers and has more in common with his 
book than at first sight. Dr. John 
Baillie, in the first of the five chapters of this book, 
which constitutes a shortened, version of an address 
he gave to the British Association at Edmburgh in 
1951, insista as strongly as Dr, Conant that we 
are con with two diverse ways in which the 
whole territory of our human experience may be- 
approached and explored (using the simile which Dr. 
Conant rejects). Dr. Conant, he recognizes how 
largely our general outlook on life haa bean affected 
by the selentific approach.to things. As Dr. Conant 
admits, as guides to human conduct, 
common-sense ideas and scientific concepts inter- 
penetrate to such an extent that no one oan say 
where one begins and the other ends, and any attempt 
to draw a sharp line between common-sense ideas and 
scientific concepts is not only impossible but even 
unwise. 

Dr. Conant rightly adds that the notion that the 
scientist is a cool, impartial, detached individual is 
absurd and to be rejected, and that this interpenc- 
tration means thet even in his laboratory the acientist 
cannot escape of value. It is not 
enough, however, to make the point that the anti- 
thesis between science and value-judgments is false 
and to ignore the nature of scientific undertakings 
and the motivation of many scientists. Unless, as 
Dr. Baille points out, the conduct of affairs is 
determined by some belief in moral and epiritual 
values, even science itself is- threatened. The i 
sponsible exercise of power is fatal to the continuance 
of science as of civilization; and the responsible 
etercise:of power is an act of faith. 

Dr. Conant does, it is true, in his last lecture face 
this problem of spiritual values. He admits that the 
scientific investigator has to believe as well as to 
doubt and question, and that, in regard to many 
Senha gas ag ime Gal a tl 
alee beliefs. Nor does he suggest that the 

that flow from scientific Investigations are all 
material. He believes that science creates an atmo- 
sphere encouraging to those who believe that man is 
not merely a social animal: the history of the past 
three centuries is a record of the flowering of the 
creative powers of the human mind as well as of 
achievement in the manipulation of ideals, and the 
lectures close on a note of humility. 

Nevertheless, Dr. Conant’s book seams to need the 
message which Dr. Baillie, Dr. Robert Boyd, Dr. D. 
Mackay and Dr. D. Spanner convey in their broad- 
cast talks to complete his i tation. Dr. 
for example, even more clearly the point that 
our value-ju ta are, and must be, made as 
complete men, not jast in our capacity as scientists. 
Dr. Mackay, who likewise emphasizes the personal 
character of religious experience, clears away some of 
the confusion which Dr. ‘Conant’s analysis has left 
with his distinction between the of the actor 
and the language of the observer, his warning 
against using words or concepts defined for different 
logical bask orounds ; the fact that Dr. Spanner’s 
approach to the limitation of science is from 4 
direction nemas different from Dr. Canant’s helpa 


ea 
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to throw a fresh ‘light on this questien of the relation 
between science and what Dr. Conant terms spiritual 


Dr. Conant himeelf appears to recognize as clearly 
as Dr. Baillie and his fellow-writers that we are con- 
cerned not with two separable regions of jance 
but with two complementary aspects of it. 
seem. to agree again with Dr. Baillie that the supreme 
values or certainties in music and in literature, for 
example, are those which science can do nothing 
either to or to establish. He appears to 
also that by exposing the manner of Nature’s 
operations science enables us to harness those 
operations to attain ends which we spiritually cage 
-to be worth while, and that scientific knowled 
worth having for its own sake even when it re 
no practical result; but he seems more sceptical 
as to the third service which Dr. Baillie alanms.that 
science renders: it helpe to provide an element of 
otherness and conflict which is a necessary part of 
‘our spiritual line. 

Dr. Conant himself recognizes the variety of human 
experience and goes far to meet Dr. Baillie’s point 
when he concedes that the scientist himself haa to 
exercise faith as well as to probe and criticize. The 
whole spirit of this little book on science and faith, 
with its insistence that science and faith are com- 
plementary conceptions or i of a life which has 
to be lived as a whole, and i 
limitations on scientific inquiry or to stifle faith, gives 
& new i and direction to the traditional 
conflict between science and faith. They are seen 
rather as two complementary elements in the cease- 
leas search for truth, and these easays, which cover 
so much ground common to Dr. Conant’s book, seem 
wall to complete an explanation and. inter- 
pretation of the place of acience in the modern world 
which Dr. Conant attempted but just failed to unfold 


completely and satisfyingly. R. BRIGETMAN 


DEVELOPMENTS IN PHYSICS 


Reports on Progress In Physics 

Vol. 15 (1952). Executive Editor: A. O. Stickiand. 
Pp. iv+338. (London: Physical Society, 1952.) 

50s. net; to Fellows, 27s. 6d. net. 
ae its introduction in 1934, fifteen volumes of 
“Reports on Progreas in Physics’. have 
Se and a wide variety of individual subjects 
have been reviewed, some several times, as the 
cumulative author and subject indexes for Vols. 1-15, 
ded to Vol. 15, illustrate. Althouyh the 
“Heports” seem to be tting more and more 
each year—per ant year 
physicist who wishes to date with 
advances in the many ante p fields 
of physics oan really afford 
volumes. e 
Vol. 15 oontains nine articles of varying length 
and merit, and the subjects treated, in which both 
theoretical and technological aspects are represented, 
cover a wide field. The longest, some seventy pages, 
and undoubtedly the beat article in tha volume, is by 
G. V. Raynor and is concerned with the band struo- 
ture of metalas. It is significant that although. there 
are several recent monographs on this particular 
subject, the author has no need to. refer the reader 
to them, except when some specific aspect,-such as 
the beheviour of semiconductors or pelea at T 
is deliberately omitted from consideration. - In the 


introductory 
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section the major advances in the 
development of the electronic theory of metals since 
the early Lorentz theory are repidly, but very skil- 
fully, recapitulated, and then the major part of the 
remainder of the report is devoted to a review of the 
electronic structures of typical clases of metals. The 
mathematical complexity of the subject is carefully 
avoided, without any loss of dlarity, and no physicist 
need. be afraid that through lack of iarity with 
the subject he will be unable to follow Raynor's 
exposition. The research worker, too, will be pleased 
to read that, though qualitatively the nature of 
maotallio substances is now clear and in many cases 
there is good agreement between experiment and 
‘theory, considerable gape, which, are all carefully 
detailed and explained by Raynor, exist and are well 
worthy.of hia attention. 

Turbulent motion in fluids is treated im a forty- 
page article by G. K. Batchelor and is the third on 
the subject to appear in the “Reporta”: It is sixteen 
yeara, however, since the last report, and in that time 
the literature on turbulent motion has more than 
doubled. In addition, much progress bas bean made 
in the clarifloation of the essential physical nature of 
the problem and in the recognition of the almbst 
ubiquitous presence and importance of turbulence in 
physical problems. Nevertheless, the phenomenon of 
turbulence is stil much of & , and, to quote 
Dr. Batchelor, what haa been achieved is-that “we 
can state what we do not know more closely than we 


- could sixteen years ago’’. The main article-ia followed 


by a short appendix in which the principal advances 
in measuring technique, particularly of the hot-wire 
anemometer, is summarized by A. A. Townsend. 
Nuolear physics ig represented by two articles. 
relations are discussed by A. E. Taylor, 
of the Atomic Emergy Research Establishment, 
Harwell, and high-energy ton and proton— 
proton aastaring data aro analysed by Re S. hristian, 
ormerly of the Los Alamos Scientific Laboratory, 
New Mexioo. These two articles obviously are not of 
general appeal ; but the mass of tal informa- 
tion which has been accumulated by using charged 
_ particles accelerated to high energies of 300 MeV. or 
more, or heavily charged particles in the form of 
flasion fragments, is important and may give a lead 
to a more comprehensive and satisfactory under- 
standing of- nuclear forces than exists at present. 
ÀA rt by A. Fairweather, F. F. Roberte and 
A. J. E. Welch, of the Post Office Research Station, 
is devoted to a description of the preparation and 
the physical and chemical structure of ferrites and to 
@ brief outline of Néel’s theory of ferrimagnetiam. 
Ferrites first attracted engineering interest as non- 
metallic ferromagnetic materials for use at frequencies 
where, in the more usual metallic materials, eddy 
currents have undesirable effects, but they are now 
studied mainly in order, to obtain a. deeper under- 
standing of the ferromagnetic and anti-ferromagnetio 
behaviours of non-metallic substances. The literature 
on ferromagnetiam and anti-ferromagnetiam is exten- 
sive, but the subject-matter is not easy to follow, 
and it is unlikely, in spite of the brave attempt made 
by the authors of “Ferrites”, that any but those who 
et ee of the subject will benefit 
from reading this repo 
Othe n et te te Kellner of the infra-red’ 
spectra of substances capable of forming a hydrogen 
bond, and of the hydrogen bond postulate, is another 


i Rd: PERDES though quite bref, report. This is 
foll by a useful description, by KT. Mayne, of 
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recent theoretical work on the improvement in design 
of spectrometers and of their lication, with 
enhanced sensitivity, in gealogi and biological 
problems and im nuclear 
In the remaining two articles electrical phenomena 
are dealt with. The galvanomagnetic effecta (the Hall 
fleld and magneto-resistance) in conductors are fairl 
well reviewed by D. K. O. MacDonald end B: 
Sargingon, but the report might have been improved 
by the expansion of the first part, the physical survey, 
with appropriate brief references to the theoretical 
problems and by omission of the second part, the 
mathematical treatmant. Finally, there is a most m- 
but somewhat verbose and loogal 
account of travelling-wave tubes by R. 
These tubes are of i 


written, 
ompfner. - 
rtance in microwave elec- 
tronics and have recently found application in oom- 
munication ing. Since the Second Word 
War much of the progress is dua to J. R. Pierce, df 
the Bell Telephone Laboratories, though Kompfner 
. himself has made i rtant contributions, and 
several novel types of have been evolved. The 
fundamental principle of operation is understood, 
and much theoretical work has been carried. out ; 
_ but not all the problems have been solved, and 
experimental work still lags behind theory. The_ 
result of Kompfner’s survey can therefore be summed — 
up in his own words—namely, that it is impoasible, 
at this stage, to asseas the degree of importance which 
is to be attributed to the various discoveries, devices 
and developments and to put them in their p 
perspective. It may be asked, therefore, whe 
this is the proper time for such a progress report. 
8. WaINTROUB 


TREATISE OF PALEONTOLOGY 


Tralté de paléontologie 
Publié sous la direction de Prof. Jean Piveteau. 
Tome 1: 


Bryoroaires, per E. sine Pp. vii+ 782 -+-10 pietei 
8900 franos. Tome 2: plémes d'adaptation et de 


hylogensee ; a Chétognathes, par J 
Rogar Annélides, par 


Céphalopodeg, E. Basse, Q. Delépine 
. Pp. vii+790+24 plates. 9700 francs. 
(Paris : Masson et Cie, 1952.) 
HE first two volumes of Prof. J. Piveteaa’s 
seven-volume ‘Traité de paléontologie” bear 
witness to the enormous increase in range and com- 
plexity of the subject since the last edition of the 
classic work of Zittel. Six volumes are now needed 
to cover the animal kingdom exaluding man, to 
whom one volume is to devoted, and in many 
Classes the proportion of genera listed to genera 
recognized is much smaller than in the older work. 
Co ion between editor and printer has 
resulted in the succeseful execution of a well-planned 
lay-out. In the systematio parts, family and sub- 
family headings in sans serif could have bean made 
more conspicuous by insetting. The latter are 
difficult to see. Footnotes in these 
sections (fortunately few im number) are also in- 
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sufficiently differentiated. In all other ects the 
book is well produced and easy to work with, though 
more use t have been made of right-hand page- 
headings. tion, especially of morphological 
features, is abundant and the P e sae hs of 
specimens give a more direct idee of the fi 

any lme-drawings could convey. The A ATE 
corals and the ammonites are even illustrated by 
collotype plates—the latter quoted from F. Roman's 
“Les Ammonites Jurassiques et Crétacés’” (1988). 

Space forbids review of individual chapters, but 
many general points invite criticism. From Prof. 
Piveteau’s introduction it would appear that nothing 
significant in palmontology has ever been done out- 
side France (with one Belgian ion). This 
attitude has fortunately not affected the contributors. 
The chapters on general principles display that 
characteristically French blend of authority with 
enthusiasm which disarms ocriticiam. The various 
topics are incompletely covered, but the freahness 
and vigour of the writing should inspire studente to 
understand more about the science and to fill in the 
gape by further reading. Unevenness in quality and 
Inconsistency in ‘detail impair the potential utility 
of the work. Editorial policy could have assured 

consistency in, for example, citation of author and 
date for the various. systematic categories; state- 
ment of scale of magnification or reduction of figures ; 
mdication of type-species when cited (too often 
Be pear eahee ame altogether); and adherence to 

International Rules of Zoological Nomenclature, 
especially as regards the use of pre- 
(for example, Vol. 1, p. 666). 

The introduction, of new zoological names m works 
of reference ia generally condemned; such names are 
sale ae and there is seldom space for 

adequate description and discussion. Of several cases 

‘“Traité”’ perhaps the worst is on p. 593 of 

Vol. T 1, where a new genus and species are proposed 
without systematic context. This new genus is not 


DAMOS 


‚mentioned in the systematic catalogue or in the 


index. New family names are perhaps leas objection- 
able in text-books, but new names at higher levels 
involve major taxonomic problems as well as the 
ethics of teaching. Students have a right to expect 
that the classtfications presented in text-books shall 
i epre 
competent authorities. A new classifloation of the 
post-Paleozoic Corals is here put forward with a 
persuasiveness and a wealth of illustration which 
command admiration, but it is doubtful whether 
there has been the oppartunity which is desirable 
for criticiam by interested. 

The chapter on the Flagellata epitomizes more 
than twenty years of pioneer research by M. and 
Mme. G. Deflandre and merits welcome. That 
on the Foraminifera also - lays outstanding 
ability. Of the ini Taian. the majority are 
adequate to their purpose, but the systematic lad 
of those on the Lamellibranchia and Gastropoda 
been too drastically shortened and the space allotted 
to the Rudistidw im the former is disproportionately 


se works of reference, these two volumes will be 
found more valuable on ions than as 


The weaker parts show that so formidable a task aa 

this is not to be lightly undertaken. It is to be 
that the books are priced beyond the reach 

of studenta. R. V. Merva 
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PREVENTIVE MEDICINE ON THE FARM 


T the Liverpool meeting of the British Associa- 


+ 


The disease picture is continually changing. When 


tion, Section M (Agriculture) devoted the - new methods of control become effective 


morning of September 7 to a discussion on “Preventive 
Medicine among Farm Livestock” witt Dr. John 
Hammond (Cambridge) in the chair. The promindnoe 
of animal health in the programme of this section 
illustrated both the close association between agri- 
culture and veterinary science and the need for 
increasing animal production. 

In his introductory remarks, Prof, E. Q. White 
(U niversity of Liverpool) defined preventive medicine 
as ‘keeping animals healthy by preventing disease’’- 
and illustrated some of the ways in which farm live- 
stock can be protected against diseases, whether 
introduced at intervals from abroad (foot-and-mouth 
disease, anthrax, fowl pest) or established within 
Great Britain. Prevention, said Prof. White, is not 
only better than cure, it is also cheaper, which is an 
important advantage to the farmer. 

A number of serious animal plagues were eradicated 
from Great Britam by restriction of the importation 
of animals and raw animal producta, slaughter of 
affected animals and in-contactea, and sanitary 
measures. These methods are still used for some of 
the diseases that enter Britain from time to time, 
such as the serious and widespread outbreaks of 
foot-and-mouth disease during 1951-52 which were 
due to infection from Europe, possibly transmitted 
by migrating birds. In recent years two more 
notifiable diseases, parasitic mange of horses and 
sheep scab, have been eradicated. Protection of 
stock with vacomes and other biological agents is of 
particular value where the causal agents of disease 
live in the soil, as with a number of sheep diseases. 
Vaccination is also of great value for contagious 
abortion in cattle and swine fever. With internal 

such as liver flukes and nematodes, it may 
be im le entirely to prevent animals becoming 
infected. The method of control is to limit the level 
of infestation by proper grazing practice, to control 
disease by strategic dosing with anthelmmtics and to 
provide a good standard of nutrition in order to’ 
increase the host’s resistance to the parasites. 

Poisoning among farm animals, particularly lead 
poisoning in cattle caused by licking painted wood or 
metal objects, can usually be prevented. Fluorosis 
has been found to be a serious problem in the neigh- 
bourhood of certain types of industrial plant: brick 
works, aluminium works and some types of steel 
works have been incriminated, Piped main water is 
a valuable weapon of preventive medicine on the 
farm; too many farms still have to rely on wells and 
ponds for their water supply. This makes clean milk 
production and disinfection difficult, and favours the 
spread of disease. 

The losses due to disease in livestock are difficult 
to aaseas because there are no acourate figures for 
disease incidence, except for the notifiable diseases. 
Losses certainly amount to many millions of pounds 
each year. Much of this logs can be avoided. 
to hides due to the larve of the warble fiy, for 
example, caused a loss of nearly half a million 
to the Ministry of Food in 1952: the fly could be 
eradicated from many areas if cattle were regularly 
dreased with the statutory preparations. 


aame diseases, others are brought to light. Thus 
control of trichomoniasia revealed Vibrio fœtus as a 
cause of infertility in cattle. The use of antibiotics 
for mastitis, vaccination for contagious abortion and 
several sheep diseases, and anthelmintics and `’ 
insecticides for internal parasites has greatly reduced 
the loases from these diseases in recent years, and 
more attention can now be paid to the diseases that 
remain, Preventive medicme embraces not only 
those diseases that are caused by infective agents 
but also covers a much wider fleld, including the 
prevention of nutritional and motabolic diseases and 
poisoning and the avoidance of methods of b mg, 
housing or management that favour disease. Wi 
better control of infectious diseases there is an 
opportunity to devote more attention to diseases 
caused by factors other than infective agenta. 

Prof. White concluded by remarking that although 
the cure of existing disease and the relief of suffering 
are very necessary, the first duty of medicine is to 
prevent disease. But whereas the successes of 
curative medicine are easily measured, the real 
triumphs of preventive medicme are not, for they | 


‘are the that 'do not happen. 
The contribution of the State to disease prevention 
and control, through the full-tume staff of the Animal 


Health Division and the panel of part-time veterinary 
practitioners, was dealt with by Mr. J. N. Ritchie (chief 
veterinary officer, Ministry of Agriculture and 
Fisheries). 

Mr. Ritchie dealt first with the notiflable diseases 
which owners are required by law to report to the 
police when they are suspected. Some of these 
diseases (cattle ee pats bovine pleuropneumonia, 
sheep pa. glanders, epizootio lymphangitis and 
rabies) have been eradicated by slaughter of affected 
and m-contact animals, control of importation and 
movement, and sanitary measures. Modern sheep 
dips containing ‘Gammexane’ have helped to eradicate 
sheep scab because they necessitate only a single 
dipping instead of double dipping. There has been 
no sheep scab in Scotland for twelve years and none 
in England and Wales since 1951. 

A, wide variety, of regulations exist to control the 
importation of animals, animal products, and goods 
that may convey infection mechanically from abroad ; 
but amoe we must still depend to some extent on 
imported animal feeding-stuffs and fertilizers and on 
imported meat, a certam amount of risk must be 
accepted. Outbreaks of anthrax usually arise from 
Imported feeding-stuffs and fertilizers, and during 
1952-53 there was a particularly igh incidence of 
the disease, especially among pigs. of 
all primary outbreaks of foot-and-mouth disease 
are probably caused by infected swill containing the 
virus in the form of waste meat from imported 
chilled carcases. The separation of swill from live- 
stock until it has been boiled for one hour is a 
valuable method of preventing this disease, as well 
as swine fever and fowl pest. Swine fever is per- 
petuated by movements of pigs through markets 
and dealers’ premises, and its control is fairly rapid 
when movement restrictions are imposed. Greater 
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use of vaccination would help to reduce the incidence 
of the disease. Fowl pest was re-introduced into 
Britain in 1947 with imported poultry carcases, after 
fourteen years freedom from infection. Control is by 
the slaughter of infected and in-contact birds but is 
hampered by the occurrence in recent years of a 
sub-acute form of the disease which is difficult for 
the farmer to detect but is very contagious. 

Perhaps the greatest achievement of preventive 
veterinary medicine of recent years is the scheme to 
eradicate tuberculosis from cattle by the Attested 
Herds Scheme and the establishment of free-teating, 
eradication and attested areas. By the end of March 
1958 almost four million cattle, representing 41-4 per 
cent of the total stock, were m attested herds. 
Attested areas containing some 700,000 cattle have 
been established in south-west Scotland, south-west 
Wales, Shetland and the Scilly Isles. Adjacent to 
the areas in Scotland and Wales are free-testing areas 
containing another million cattle which goon 
more than double the cattle tion m attested 
areas. Abortion due to bru is has been well 
controlled by vaccination, and that due to tri- 
chomoliasis has onded to treatment of mfected 
cows and the use of artificial insemination. 

In addition to the fleld-work involved in preventing 
and controlling disease, the Animal Health Division 
has a laboratory diagnostic and research service 
which from two maim laboratories at Wey- 
bridge and lLasswade and fram the divisional 
iagmostic laboratories which exist in most counties 

the Veterinary Investigation Oentres. á 

Dr. E. L. Taylor (Weybridge) introduced the sub- 
ject of io diseases by stating that half of the 
creation is parasitic on the other half, and that 
the species of parasite are more numerous than the 
species of host on which they live. Dr. Taylor illus- 
trated the importance of parasitic disease on animal 
production by discussmg the losaes caused by the 
parasitic nematodes. He presented a picture ‘of 
an geben Aseria pnd ae oe pane In the 

period, a mythical Garden of Eden, parasite and 
sheep lived happily together because there was plenty 
of room for animals to graze and so the mtake of 
infective stages of the parasites was small. Sheep 
were able to maintam ther worm ion at a 
level which was compatible with health. In the 
second period, that of trial and error, farmers began 
` po domesticate animals, to enrich the soil and to 
fence the land. E sean rams 
farm stock were severe. By a process of trial an 
error farmers found ways of reducing their losses. 
There followed the present age, the age of reason, 
during which knowledge of parasites and their life- 
histories enables man to use antbelmmtics and 
methods of pasture management which help to reduce 
losses. An experiment at Weybridge with twin 
lambs, one of each being kept worm-free and the 
other infected with a moderate number of worma, 
showed that by the end of the year the average 
weight of the infested lamba was some 380 Ib. leas 
than that of their worm-free twins. This difference 
occurred im spite of anthelmintic treatment. eae 
worms are ubiquitous where sheep are kept, 
difference between optimal gain and ‘normal sage 
very considerable, and Dr. Taylor calculated that even 
if the difference amounted to only 10 Ib. per lamb it 
would mean a loas of same 18,000 tons of meat a year. 

The fourth age, the age of eradicatian, has hitherto 
seamed to be unattamable; but there is now some 
hope that, at least for some species of worm, it may 
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well be reached. by Dr . Spedding at 
the Grassland Station with sheep on arable 
land have shown that.the use of phenothiazine, 
with a folding system, can enable sheep to 
t free from worms altogether. Although such a’ 
may not for a long time became practicable 
arming practice, it nevertheless marks a beginning, 
and with the development of better parasiticides may 
well open up a method which could enable animal 
ion'to be raised to a level far higher than 
been thought possible. 

The ended with a contribution from 
Mr. J..O. L. King (University of Liverpool) on the 
influence of animal husbandry on disease. Dom- 
esticated livestock of to-day, Mr. King said, are very 
different from their wild ancestors. Their greatly 
Increased productivity demands high standards of 
nutrition and management and protection from bad 
weather. Whereas the importance of nutrition and 
genetics is well the influence of environ- 
a ig antes ry ese aR a 
attention it deserves. A recent study by Withers of 
calf losses showed that the increased mortality in the 
early spring is greatest in the northern half of Britam 
and is probably due to the adverse effects of extreme 
cold, wide temperature ranges, aad absence of sun- 
shine. Phillips, from a study of knackery records 
in West Wales, showed a great Increase in cows 

tered April each year, which is prob- 
ably a reflexion of the adverse effecta of confinement 
indoors on an inadequate diet during- the winter 
months. Stock require to become acclimatized to 
colder and more rigorous conditions, which is why 
farmers prefer to “‘go north” for stock replacements. 
Mr. King gave a number of illustrationa of the 
adverse effects of sudden changes of environment on 
farm stock, particularly in relation to their fertility. 
Pigs are particularly susceptible to a cold and damp 
ee ee ee 
young pigs is well repaid by a higher survtival-rate 
and better growth. Cattle can with advantage be 
given more fresh air and exercise than the con- 
ventional cowshed or stall provides. The use of 
covered or semi-covered yards for cattle and of 
open-fronted sheds for calves favours the production 
of healthy stock. 

Ventilation of animal buildmgs means providing 
sufficient freah air without draughts and a reasonable 
temperature without high humidi Mr. King 
pointed out the advantages of the type of 
Piggery, for aera pigs, with low well-insulated 
sleeping yards for water and excreta 
which are E from the aapne pa b 
concrete baffle walls and swing doors. ho 
provide & very even temperature day 
and night, with a maximum variation of some 12° F. 
With poultry kept under the intensive system, faulty 
ventilation is the chief error. 

Mr. King concluded by advocating special attention 
to housing and feeding during the winter months in 
order to avoid the loss of oondition which is so 
ee ee of the year. 

In the discussion, f. J. QG. Wright (University 
of Liverpool) mentioned the serious losses which 
result from cattle eating pieces of metal, such as 
baling wire, nails or screws. Losses from this cause 
are Some indication of the wide 
variety of such objects and the effects they produce 
were on the following day when members 
of the section visited the Vetermary Field Station of 
the University of Liverpool. E. G. WHITH 
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RECENT PROGRESS IN 


DIELECTRICS 


-T is something of an evant for Section A’ (Mathe- 

matios and Physios) of the British Association to 
devote a keasion. to dielectrics, as occurred on Septam- 
ber 8 during the Liverpool meeting; but the 
vent and its rarity are understandable. Faraday 
used or knew of waxes, i ted paper, oil, 
rubber, resins, silk, cotton, amber, sulphur, 
glass, ceramics, mica and quartz. A century later 
vulcanized rubber {ebonite) and the phenolic and 
allied synthetio resine (for example, ‘Bakelite’) had 
been added ; but there was little fundamental ; 
Engineering progress had nevertheless boan remani- 
able, with landmarks such as the first 
cable, msulated with gutta-percha, and Ferranti’s 
10-EV. cable from Deptford to London, insulated 
with impregnated paper, of which specimens will 
still support 10 kV. sixty years later. 

Physics entered first in the theory of 
the macroscopic dielectric field, | to methods 
of measurement which gave same quantitative aasens- 
ment of the merits of a dielectric. Unfortunately, 
knowledge of how to achieve merit was meagre; for 
example, the avoidance of electrolytes, moisture, 
holes, impurities and heterogeneity generally. Never- 
theless, again. engineering achievement, based on 
scanty physical principles, was impressive and made 
possible the great Ao niet between the two 
‘World Wars of high-voltage plant and of telecom- 
munications. At the end of this period the theory of 
the solid state began to catch up with empi 
acumen, 80 that a directed exploration of dielectrica 
became practicable and, fortunately, contemporary 
advances in chemistry and chemical engineering made 
possible the economic production of new materials. 
The transition was gradual but the theoretical 
physicista, among whom Prof. H. Fröhlich, of Liver- 
pool, must always be acknowledged, undoubtedly led 
the way to the general principles in what had hitherto 
been as an experimental subject. 

Ta the opening adaton of the dinsumicn. By Ue: 8. 
Whitehead, director of the Electrical Research 
Association, the following were given as the main 
principles so far used. 

(1) Certain atoms tend to be more tightly bound m 
combinations and are more resistant to thermal active- 
tion, ionization and chemical attachment. In suitable 
groupings silicon and sulphur are preferable to carbon, 
the halogens to hydrogen and nitrogen to oxygen. 

(2) The insulating property arises from scarcity of 
free electrons because there is a large energy difference 
between the conduction zone and the he lughest filled 
zone of electrons attached to atomic groups. The 
Jan should therefore have as few imperfections 

le where electrqns can be loosely trap 
(3) The oscillation and rotation spectra of gases 
are outside the electromagnetic range, but solids and 
liquids have a relaxatian. which extends 
from the-order of 10" c./a. or above down.to very 
low f ies. It comprises absorption regions 
caused. in the molecule or m impurities 
(1 mobile ion in 10“ molecules has a noticeable affect) 
or by-an electric moment coming from asynmetry 
or distortion: these regions are superposed on a 
weak continuous spectrum derived 
ution of relaxation tomes. Dipole in 
mld Gens be, Aitoa a im all diresiious tev in 
they are usually 
alons a fow preferred diréctions. 


l 


in opposite senses ` 
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(4) Electronic instability and breakdown arises 
from the inability of electrons to dispose, to the solid 
structure, of the energy gained from the electric 


present, the electrico strength is higher at low tem- 
peratures because of the scattering effect; but it is 
less at high temperatures because the loosely trapped 
electrons become free. A good orystal has a fairly 
constant electric strength, except that of the alkali 
halides, which increases with temperature by reason 
of the unusually low Debye frequencies. 

Thermal breakdown comes from failure to remove 
the heat generated by energy losses. If the heat has to 
escape through the electrodes, there is a maximam volt- 
age which the dielectric can withstand, however thick. 

Witb industrial insulation, discharges in holes or 
weak spota or over the surface often cause breakdown. 

At lower breakdown frequently comes 
from chemical deterioration during imreversible 
electro-chemical actions. 

(5) Long-chain molecules can provide fibrous, 
flexible and tough materials. Low and rigidity 
come with cross-lmking—s polar i 
case. Plastics are essentially heterogensous ; even 
when mainly crystalline, these regions must statistic- 
ally be connected ‘by amorphous regions. 

In exemplifying these lea, aia Was 
made to the long-chain oe iio like polythene 
and polystyrene, which fulfil tions m having 
logs angles of merely 1-8 or 4 x 10 up to 10" o./s. 
and can be The substitution of hydrogen 
by fluorine yields P.T.F.E., which can be used up to 
300° O., with low losses, and is much harder. By 
rep & fluorine atom by chlorine; the material 
P.O.T.F.E, can still be used up to 200-250° O., can 
be t and flexible or translucent or more 
rigid, but the molecule is now asymmetrical go the 
loas angle is much higher. Hardening by coros- 
Imking can be achieved with polythene by neutron 
bombardment in an atomic pile.: Experience is 
scanty, but this discovery is of the highest interest, 
because at present cross-linking is usually achieved 
chemically, as probably in the epoxy reains; and, 
although hard and adhesrve materials result, they 
have rather high loasea through asymmetry and, 
being built from carbon, hydrogen and oxygen, are 
limited in temperature. In the silicones the carbon— 
carbon link is replaced by the silicon—oxygen link, 
which fortunately seems to have so short a relaxation 
time that the loss angle is low except at the highest 
frequencies, and the advantages are gained of high- 
temperature’ operation, resistance to moisture and to 


Many other examples were considered, and it was 
deduced that to cover all uses recourse is still neces- 
sary to the engineering methods of combining fibres 
such as paper, nylon, ‘Terylene’ and glass with 
impregnantsa such as amino-, epoxy and silicone 
regains on the pattern of remforced concrete. 

The miscalled ferroelectrics have many dielectric 
analogies with fe such as high and 
‘variable permeability, domains, electrostrictien and 
a Curie point in an order—disorder transformation ; 
but they arise fram a rather accidental structure 
erie ionio and homopolar 

a ERRA there are the anti-ferro- 
ae where the low-temperature dipole moments 
may be oppositely oriented to cause a low polarization 
in this region. 

The theory of electronic breakdown has had out- 
standing success in calculating the intrinsio electric 
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strength from structural parameters to .give agree- 
ment within experimental variation; but the range 
is rather restricted—fram 4 to 15 MV./am.—s#o that 
there is more practical interest in raising the working 
and test stresses of insulation nearer the intrinsic 
electric strength, whatever it may be. One of the 
most important developments has been in the theory 


by fluid pressure. In 
notably, in the thick insulation of the high-voltage 
preesure-type cable, transient stresses have been 
withstood a faa one-half the intrinsic electric 

the discharges are repeated every 
i ee of cables and other geer 
which work st quite high Bi aa aa electric 
stresses ig extremely creditab 

lee ee 
would have essentially a high electric strength, has 
been elusive ; but an oxide film shown at the meeting 

es some hope. 

Low-voltage apparatus fails most often by electro- 
chemical deterioration, and great ingenuity has been 
shown in the chemical-physical fleld in solving this 
problem. An example was given of a nascent-hydrogen 


acceptor which prolongs the life of certain insulation 

five- to thirty-fold. p 
During the Dr. B. Szigeti, of the Univer- 

sity of Liverpool, i aa that although Frdhlich’s 


theories gave the conditions for breakdown and very 
often permitted the successful oaloulation of the 
electronic electric strength, there is a great deal more 
to examine in the detailed mechanism. The theor- 
etical physicista would secure great help from 
accurate information of time-lags in breakdown ane 
the growth of pre-breakdown currents. The 

mentalista, however, find extreme diffculty b 


measuring. 

that, im. ertain connexione, whether Frdéhlich’sa 
‘amorphous’ or ‘arystallme’ theory applies is determ- 
ined ee ge 


crystallinity. 
ee T deren e R canelsisee: 
tion which engineers often have to give to projects 
strongly favoured by scientifle t, owing to 
the many associated problems ich have to be 
solved and the grave consequences of error. Prof. 
A. M. Tyndall wound up the meetmg in expreasing 
his satisfaction that studies in theoretical 
(begun in his department ab Bristol) 
tributed so ‘fruitfully to engineering practice and 
progress. s 


FERTILIZER RESPONSES IN 
EAST AFRICA 


By Dr. D. W. DUTHIE l 
East African Agriculture and Forestry Research Organization, 


Kikuyu, Kenya 
pe to 1939, fleld-trials had proved the value 
of phosphates on wheat in the ya Highlands, 


but there appeared to be little prospect of chamical 
fertilizers finding e place in African farming. After 
the War, however, it became clear that food pro- 
duction in East Africa could not keep pace with the 
= idly increasing population, and funds were pro- 

from local sources as well as from the Colonial . 
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Development and Welfare Scheme, to extend the 
fleld and laboratory studie of fertilizer Tesponse on 
farms. 


expermment 

1958 a second conference was held at the 

quarters of the East African Agriculture and Forestry 
Research Organization, Muguga, Kenya, to discuss 

the work of the previous three years and to review 


Organizati 
staff of his Organization as well as 
from the Departments of Agriculture of Kenya, 
Tanganyika, Uganda and Zansibar, and from the 
Empire Cotton Growing Corporation, the Overseas 
Food Oorporation, the Tea Research Institute of 
East Africa, and African Explosives and Chemical 
Industries, Ltd. Dr. E. M. Crowther, deputy director 
of Rothamsted Experimental Station, and Prof. M. 
Stelly, of the Agricultural College, University of 
Georgia, United States, attended the meeting by 
invitation. 

A great deal of attention was focused on the effects 
of phosphatic fertilisers on food 


exploitation of a deposit of p phosphate 
(francolite) at Tororo in Uganda ean Wee carried 
out on & commercial scale. It ia clear that the raw 
Uganda rock phosphate is not suitable for application 
aa & fertilizer if mmmediate responses are required ; 
but it shows residual effecta which may be of 
importance in indirect manuring.of crops by fertilizing 
grass loys in the rotation. During the War a modi- 
fication ‘of the Rhenania process was developed in 


resulting 
contains a high proportion of citric-solnble phosphate 
avereging 18 per cent out of a total phosphate con- 
tent of about 21 per cent. In pot culture riments 
the phosphate in sodaphosphate was ost as 
effective as the superphosphates, but in fleld-experi- 
menta considerable variation was obtained in oom- 
parative responses. One group of fleld-triala showed. 
sodaphosphate to be about 5 per cent leas effective 
than superphosphate, while in another group it was 
littl more than half as effective, both comparisons 
Pee eee oe ee ee 
phosphate. Improved methods of manufacture, 
yn Aes eae ag te aria 
ore processing, may increase the effectiveness of 
soap and reduce the size of dressing 


"tt oppoare that the more acid, leached, highly 
soils give responses to phosphate, whereas 
the pallid soils do not normally react so well. This 
generalization is by no means straightforward, since 
other Tactors, as yet unexplained, may affect the 
ig “So For example, at least one area waa 
in ya in which something prevented the higher 
yield which was indicated by observatian of the crop 
in ita earlier stages, and it has been suggested that 
of zino or copper may possibly be & factor 
in phosphate responses in some perta of East Africa. 
of the oropa studied, wheat seems to give the moet 
responses to phosphate, 500 Ib. soda- 
piepbsio or 10 D double superphosphate per acre 


better than maize, and maize better 
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millet ; sweet potatoes have given very little response. 
In Zanzibar, applications of phosphate to eee 
did not give haan responses, and even ten to 
decrease yield, but on one soul type (changa) as much 
as 100 per cent increase m the yield of maize, and 
nearly 300 per cent increase in sunflower yield, were 
obtained from 2 owt. single superphosphate per acre, 
while 3 owt. caused a 200 per cent Increase with rice. 
In field trials carried out by the Overseas Food 
Corporation, groundnuts responded to phosphate in 
all areas, the average increase in yield being about 
100 Ib. kernels per acre with a dressing of 0-5 cwt. 
phosphate; some evidence was obtained that half 
this dreasing would be nearly as effective. In sisal 
trials, phosphate has not ao far caused increases in 
yield of fibre, but ee have recantly been 
planted on exhausted land, and the results of these 
may reopen the question. There is some evidence 
that phosphate reduces chlorotic mottling, and on 
Se a a a ee 
sisal. With pyrethrum, 300 Ib. per acre le 
i eae ara placed at the base of the ridge 
before planting, gave striking responses in the 
Southern Highlands of Tanganyika; but in Kenya 
the effect of phosphate applied in the planting holes 
was to oause a short-lived increase m flower pro- 
duction during the first season only. Coffee did not 


d to added phosphate by giving increased 
visas: although evidence was obtained that the 
plants hed taken up additional phosphate. 

The method of application of phosphate is per- 
ticularly importent m East Africa, and with gram 
crops it seems to be essential to place phosphate 
below the seed or to drill it in with the seed; when 
it is broadcast or applied between the rows it 
stimulates the growth of weeds, which may amother 
the crop planta before their roots can reach the 
fertilizer. 

At Muguga, laboratory work on the chemical 
aspects of phosphate manuring has shown that, 
although fractionation of the soil phosphate into 
‘acid-soluble’ and ‘adsorbed’, by thè method of Bray 
and Kurts, elon some relationship with fleld 
response to phosphate, the percentage saturation of 
the base exchange capacity of a soil could give a 
better forecast of ita reaction to applications of 
hosphatic fertilizers. Recently, a relationship has 
found between the citric-soluble silica in the 
soil and the effect of added phosphate; but the 
meaning of this is not yet clear, 

Physiological studies at Muguga of the mineral 
nutrition of maire and sorghum demonstrated a 
marked interaction between nitrogen and phos- 
phorus. A state of balance between oe and 
Phosphorus can be established at many different 
levels of supply, but of course the highest suitable 
level produces the plant. Field experiments 
by the Overseas Food Corporation confirmed these 
Jaboratory results, since with both maixe and ground- 
nuts nitrogen and phosphate together gave much 
better responses than either alone. Fertilizer trials 
carried out by the East African Agriculture and 
Forestry Research Organization in African areas 
showed that, with maize, sorghum and millet, the 
effect of added nitrogen was greater on pallid soils, 
on which phosphate gave little response, as compared 
with hi coloured soils which responded definitely 
to phosphate. 

field-trials in the European Highlands of Kenya, 
laid down jomtly by the Department of Agriculture 
and African Explosives and Chemical Industries, it 
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was found that the application of nitrogen to maize 
at tasseling had a consistently beneficial effect, and 
it ia suggested that 4-1 cwt. sulphate of ammonia 
both at planting and at tameling would be an 
economical went many soils. The Uganda 
Department of iculture reports striking responses 
by maize to sulphate of ammonia, one field-trial 
giving 66 per cent increase with 2 cwt. per acre, 
while 4 owt. gave 97 per cent increase; in another 
experiment where the control yield of maize was 
8,400 Ib. per acre, a 50 per cent increase was caused 
by 2 owt. sulphate of ammonia. In Zanzibar most 
soils respond to nitrogen, increases in maize yield as 
high as 80 per cent being given by 1 cwt. sulphate 
of ammonia per acre. Sorghum has also given marked 
responses in Zanzibar, a 50 per cent increase with 
1 owt. and 200 per cent increase with 3 cwt. sulphate 
of ammonia being on record; rice has given n 
greater responses, one eee t on Pemba Islan 

giving & five-fold increase due to en aes of ammonia. 

In the Kenya Highlands, wheat did not give worth- 
while increases in yield with sulphate of ammonia, 
but it seems possible that some other factor m limiting 
growth and yield, and this requires further investi- 
gation. Pine-apples in Zanzibar gave good nses 
to nitrogen, both the number and the size of fruit 
being imoreased during the first two seasons. In 
Uganda cotton benefited from the application of 
2 cwt. sulphate of ammonia at flowering, but the 
increase m yield was not economic. In that area the 
action of nitrogenous fertilixers is obscured by a 
build-up of soil nitrate during fallow or resting 
periods, and investigations are now being oarried out 
on the nitrogen cycle in the sol. In the Lake Province 
of Tanganyika, where cotton is rotated with bulrush 
millet, a top dressing of nitrogen following organic 
manuring raised the yield in the year of application 
only, but an increase of this kind would not attract 
African t farmers, since the riak of crop failure 
through drought and other causes would them 
hesitate to put actual cash into the crop. 

In both Kenya and Tanganyika, pyrethrum gave 
uneconomic reaponses to nitrogen, and in several 
trials it delayed flowering or decreased the final yield 
significantly. With sisal, too, economic increases in 
the yield of fibre have not resulted from applications 
of nitrogen, although growth records have indicated 
that nitrogen hastena the growth of the plant. 
Experiments by the pasture research section of the 
Kenya Department of Agriculture have shown that 
sulphate of ammonia increases the yield and the 
feeding value of both grass leys and established 
pastures, but in these tnals a surprisingly rapid and 
definite increase in soil acidity was found when the 
heavier dressings of sulphate of ammonia were 
applied. Methods of extending the growing season, 
and of preserving grass and other k feeds, are 
being tested, since increages in grass production only 
during the normal season would accentuate the lack 
of feed during the rest of the year. 

In most parta of East Africa no significant responses 
to potash were obtained with maize, sorghum and 
millet; but on the coastal belt of Tanganyika there 
were important potash effects on maize and sorghum 
in the second and third seasons. On one of the 
Zanzibar soll types (kinongo) potash has occasionally 
given excellent responses with maize and sorghum, 
and there is strong evidence that potash assists 
cereals to grow away from borer attack. Significant 
responses to potash on wheat are recorded from the 
Southern Highlands of Tanganyika, and potash 
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combined with phosphate gave marked increases in 
yield, but the cost of treatment is high (£5-8 per 
acre) owing to the long road haul from the nearest 
railhead, and the the expenditure may not be worth 
while in view of the risks of crop failure. In Kenya, 
amall significant increases in yield of wheat were 
caused by potash m one year, but in the two followmg 
years the was negligible, and it is possible 
that this transitory effect was due to the particular 
seasonal conditions in the first year. Even when no 
. yleld increases were obtained, the grain from the 
a plote was noticeably plumper than that from 
ther treatments. 


Bothy a Kanga. end Tony potash had no 
definite effects on the yield of pyrethrum flowers ; it 
was thought at one time that lack of potash might 
be connected with the incidence of Ramularia bud 
disease, but no conclusions on this point can yet be 
drawn. Tobacoo experiments in the Southern High- 
lands of Tanganyika showed increases in yield which 


were ee E a 
appie ae the highest yields were given by a 
NPK mixture which produced more than 


78 per cent of high leaf. Ooffee gives no response 
to potash in East Africa, and on the whole most tea 
soils are well supplied with potash, but the tea crop 
drains the potash reserves, since the K,O content of 
the tea ‘flush’ may be as high ag 2:5 per cent. 
Healthy sisal in Tanganyika does not seem to 
respond to potash, and it has been noticed that 
sale ee eae ag co R a even. 
if lime and ph ee 
in view of the , which is 
ee ee 
to a deficiency, and several estates are now 


thatthe potash as a routine. It has been suggested 
the soil peal EIN ratio is im in controlling 


the uptake of potassium by plants, and that a K/N 
ratio of 0-05 is critical. 

Applications of lime have given increases in yield 
in a few fleld trials, but on the whole liming has not 
given in East Africa with wheat, maize, 
sorghum, groundnuts, thrum or coffee. There is 
some evidence that ya soils are not likely to 
react to lime when they are leas acid than pH 5:2, 
but above this acidi there is no certainty that 


leads to progressive acidifloation of the soil. Ohlorotic 
mottling of sisal is reduced by spplications of ime- 
stone, and it seems poesible that this disease is related 
to excessive uptake of minor elements; excessive 
cobalt has been reported in leaves showing chlorotic 
i It is sometimes stated that sisal plants 

grown on goil which is low in calcium tend to be more 
susceptible to bole rot; but a definite association 
between the two has not yet been confirmed. 

With organic manures, the most striking resulta 
were obtained on hill sands in the Lake Province of 

Tanganyika, where the residual effects of cattle 
aanne ob) on ee ee ee 
eight years on cotton rotated with millet 

Equivalent amounts of nitrogen and phosphate gave 
resulta similar to, ee ee 
dressings, but only in the year of application. ttle 
manure is particularty effective on the sha oat as leached 
soils of the thinly populated upper Kikuyu bracken 
landas in Kenya, where applications of the major 
fertilizers are not very effective. In addition to these 


striking and as yet effects of organic 
manures, there appears to be an overall response to 
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cattle manure and compost on moat food in 
most areas of East Africa. The fact that ocatfle 
manure is not widely used by African farmers is 
probably explained by the labour involved in trans- 
port and application, and it may be the 8 
lack of wheeled transport that is the un i 
janes of hie sclnsianse oan plant end anna 
residues to the soil. 

With coffee, mulching has proved to be much more 
effective than compost or cattle manure, both in 
Kenya and in Tanganyika. From studies of the 
soil moisture relationships it has been shown that 
the effect of mulching is far greater in assisting the 


advised to apply mulch at the onset of the rainy 
season, field trials having shown that the yield in 4 
dry year could be imcreased by 100 per cent, while a 
75 per cent increase may be obtained in a year of 
normal rainfall. 

The microbiological aspects of the nitrogen cyale 
in goil are being studied at Mugugs, since it has been 
recorded by the Uganda Department of Agriculture 
that large amounta of nitrate (ap to 800 p.p.m.) can 
accumulate in the top moh of bare fallow soil, with 
a sharp drop to 50 p.p.m. in the second inch and a 
rise to 300 p.p.m. at a depth of about 3 feet. In 
shaded or mulched soil only very amall amounts of 
nitrate are found (leas than 10 p.p.m. in the top six 
inches), while soils show varying amounts, 
leas than bare ow but more than shaded soils. 
The basic explanation of these fleld-resulta is not yet 
complete, since they do not fit into the usual pattern 
of microbiological action, and further work, in both 
field and laboratory, is being carried out. 

For some years deficiencies and excesses of minor 
elements, in both crops and stock, have been sus- 
pected in East Africa, but it is only recently that 
facilities for io estimation of these has 
bean made available. Zinc deficiency may be involved 
im phosphate response, copper deficiency in coffee has 
been indicated by growth responses to fungicidal 
spreys containing oopper 
reported in sisal leaves showing chlorotic mottling, 
and some evidence of calcium deficiency caused by 
excessive uptake of manganese has bean found in 
coffee in Tanganyika. A. recent observation by the 
Fisheries Reasearch Organization that the waters of 
Lake Victoria are abnormally low in sulphur points 
to the need for study of this elament in the crops 
and soils of the vast drainage basin of that lake. 


1, Afr. Agric. J., Lh, 61 (1940). 


TENTH INTERNATIONAL 
PHYTOGEOGRAPHICAL 
EXCURSION 


HE International Phytogeographical Excursion 
held in Spain this year was the tenth of the 
geries which began in the Britiah Isles in 1911; 
it consisted of two parts, the first starting from 
Barcelona on June 25 and ending at Madrid on 
July 15, and the second ing at Madrid on 
July 16 and returning there on July 22. Twenty-six 
ase botanistes of twelve different nationalities 
some for both of the excursion, 
eae or only one, in addition to Profs. Don Salvador 
Rivas-Goday and “Don Ferndndes-Galiano, who led 


~- 
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the party, and other Spanish botanists who accom- 
panied it for varying periods in the districts of which 
they had especial knowledge. Dr. Werner Liidi, the 
well-known Swiss phytogeographer and chairman of 
the international bommittee responsible for organizing 
the excursions, was the director on this occasion. 
Like its predecessors, the excursion in in Was 
both scientifically profitable and enjoyable. Much 
ground was covered, as the route extended from 
Barcelona in the north-east to Lugo in the north-west 
and the Sierra Nevada in the south, so inevitably 
there was little time for intensive study of any one 
locality or of the numerous and fascinating ecological 
and phytogeographical problems which arose at every 
step. Nevertheless, all who took part in the excursion 
felt that they had enjoyed an incomparable oppor- 
tunity of seeing & number of representative and very 
diverse regions of a country which has perhape no 
equal in Europe as a fleld for ecological study. 

The party travelled in a diesel motor-coach, large 
enough to accommodate them all, together with a 
technical aasistant and the baggage, and the skill 
with which the drivers of this somewhat cumbrous 
vehicle negotiated marrow and difficult mountam 
roads was quite remarkable. This method of travel 
not only allowed the maximum freedom in the choice 
of route but also allowed stops to be made for photo- 
graphy or note-taking wherever the vegetation 
seemed particularly interesting. 

The first area, studied was the curious rocky ridge 
of Montserrat, which made an excellent introduction 
to the rich flora of the coastal region of Catalonia 
with relatively luxuriant maquis vegetation depending 
on mild winters and not excessively dry summers. 
From there, travellmg via Lérida to the 
party crossed the arid region of los Monegros in 
Aragon, where a rainfall of leas than 300 mm., com- 
bined with cold winters, very hot summers and a 
oe gravelly soil (derived from alluvial beds of 

ligocene age}, gives rise to a very scanty covering 
of vegetation. Xerophytes such as Capparis spinosa, 
Peganum harmala and Lygewn spartum are common ; 
but though the vegetation has the appearance of a 
very dry steppe, almoet of a semi-desert, occasional 
relics of Quercus Hex, Pwnus Aalepensis and Juniperus 
thurifera show that the climax is woodland and that 
the Spanish botanista are right in terming it a 
‘pseudo-steppe’. The potentially most fertile land in 
this dry region lies, of course, m the moister hollows 
and river valleys, but cultivation is often prevented 
or mpeded by high concentrations of gypsum and 
other salts. Many of the damp hollows are still 

occupied by a natural vegetation of halophytes such 
as Salicornia ap., Suada fruticosa var. brevifolta, eto., 
but where irrigation water is available rice is success- 
fully cultivated. 

After a brief visit to the central Pyrenees, including 
the Impressive National Park of Ordesa, the excursion 
continued north-westwards, to Pamplona and then 
via Logroño and Soria to Burgos. The journey along 


the southern foothills of the Pyrenees was an inter-. 


esting demonstration of the gradual change in the 
_vegetation from the dry continental conditions of 

n to the moister and more Atlantic conditions 
of Navarre. Atlantic plants such as Erica vagans and 
many of the common British wayside species gradually 
increased in abundance, and near Pamplona meadows 
of true sward-forming grasses at low altitudes were 
sean for the first time. Evidence of a stil more 
markedly Atlantic climate was sean in the highlands 
of the Macizo Ibérica between Logrofio and Soria, 
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where at altitudes above 1,000 m. there are extensive 
heaths of Caluna, Erica aragonensis, oto., reminiscent 
of the moorlands of Ireland and Scotland. Some 
characteristically ‘British’ plant communities, such 
as a ‘wet heath’ with Nardus, Juncus squarrosus, 
Sphagnum spp., ete., were met with here. 

After Burgos the route, before turning south-east 
towards León and Castile, thro the 
Cantabrian mountains to the and Galicia, 
the region of Spain with the most strongly developed 
oceanio climate and vegetation. The luxuriant road- 
side vegetation of the with ita abundance of 

, Species of Erica and, in places, of Osmunda, 
recalled Cornwall and south-west Ireland, though the 
fields of maize and the vines around the houses 
testified. to higher summer temperatures. It was 
interesting to see, in the Asturias, enclosed flelds and 
hedgerows similar to those of England, as well as a 
Querous woodland association floristically very 
similar to that in Great Britain. Thec from the 
Atlantic conditions of Galicia to the relatively dry 
and continental climate of León and the still drier 
climate of north-western Castile was sudden and 
very striking, though it was interesting to note that 
familiar British planta such as Juncus spp. persisted 
in edaphically moist habitata. 

From Madrid the Sierra de Guadarrama, with ite 
interesting endemic montane flora, was visited, and 
then in the second part of the excursion the route 
tarned south across the monotonous and intensively 
cultivated plains of La Mancha towards Andalusia. 
The gorge of Despefiaperros in the Sierra Morena 
which forms the frontier between Castile and 
Andalusia showed a striking change in the flora, and 
various southern species were seen for the first time. 
In the Guadalquivir valley near Cérdoba the extensive 
fields of cotton were a remarkable mght for northern 
European botanists. The most memorable day on 
the second part of the excursion was the visit to the 
Sierra Nevada and the ascent of the Picacho de 
Veleta (8,470 m.), which is readily soceasible by a 
road almost ing the summit. The beautiful and 
varied alpine flora at altitudes above 2,500 m., with 
ita abundance of rosette planta and small spiny 
shrubs, seemed very strange to most members of the 
party, and very few of the species were familiar to 
thoes who had not visited the area before; one 
member of the party said that botanizing here was 
like ‘‘botanizing on the moon”. 

To an English botanist the foremost impreesion of 
this rapid survey of the flora and vegetation of Spain 
was of the immense wealth of species and the high 
degree of endemiam. Travelling as we did, rapidly 
from place to place, the flora seemed to be inex- 
haustible and changed every day, even when the 
climatic and other conditions seemed to be mmilar. 
Everywhere endemio species, restricted to the 
Iberian Peninsula, or to some part of it, appeared ~ 
to play a prominent part m nearly all the plant 
communities. 

Another vivid impression was of the universal 
ecological importance of soil conditions. In all 
climatio regions of Spam, both dry and wet, and at 
all altitudes, there was a marked contrast between 
the flora of calcareous and non-caloareous soils, and 
no evidence was seen supporting the view that 
edaphic factors are less important in Continental 
countries than they are in the British Isles. Though 
the distinction of the calcicole and calcifuge floras 
was always apparent, the soil preferences of individual 
species were not always the same as in Britain. Thus 


id 


' Medicine on November 2. 
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Rhammus caihartious, in Britain as a typical 
calcicole, grows in the Sierra de Guadarrama on poor 
acid soils, and what a British botanist would regard 
as strange mixtures of calcifuge and oalciole species 
were sometimes encountered. 

It was of great interest to see the ecological range 
of some of our British plants in climates very different 
from our own. Some British species appeared to be 
extremely versatile, and one gained a new respect for 
the capabilities of such plants as Jastone moniana 
when seeing them with Mediterranean 
xerophytes such as and 
Halimium umbellatum. E i aT 
to see Arctostaphylos woa-ures, regarded by British 
botanista as a typically northern plant, growing in 
Pinewoods st no great altitude in company with 
es hh Mediterranean shrubs such as Hrica arborea 
and Lavandula stoechas. 

It was not surprising to find that in the arid 
regions of Spam same planta which in Britain are 
confined to dry habitata require moist soil conditions ; 
thus Blackstonia perfoliata, which in Britain grows in 
relatively dry habitats, in the arid climate of los 
Monegros is restricted to damp places. 

The excursion gave ita members not only a unique 
opportunity of studying the natural and semi-natural 
plant communities of Spam, but also many fascinating 

of agricultural and the way in 
these varied in the different regions. Many 
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members were ly interested in the peculiar 
i ce eee cate E T 
in Galicia where a lang fallow of the tall 
leguminous shrub Sarothamnus witechés often 
intervenes between periods of cultivation of cereals 
and other crops. The is cut for litter, 
and its aeeds are sown with those of the cereal 


~ ta eialeaddie ionan ga kana 
which the members of the excursion everywhere 
received., Not only were the two leaders of the party, 
Profs. Rivas-Goday and Galiano, of the Faculty of 
Pharmacy, University of Madrid, unsparing in their 
efforts to help their foreign guests and answer their 
many questions, but also, m all the larger towns 
visited, hospitality was offered on a most generous 
soale. T AA ee EEE OT 
pharmacy, it was usually the local aæociations of 
pharmacists (Colegios de Farmacéuticos) to which 
the excursion was indebted for this hospitality, 
which not only included splendid banquets and 
official visita to places of scientifle or artistic interest, 
but also such delightful features aa displays of 
traditional dancing in Oérdoba, Oviedo and Saragosse. 
The warmth of this welcome as well as the beauty 
ee eee eee 
make the Tenth International Ph 

Excursion live long in the memories 
took part in it. 


pee ae 
P. W. RICHARDS 


NEWS and VIEWS 


Architectural Sclence at Sydney : Dr. H. J. Cowan 


De. H. J! Cowan,’ lecturer in civil engineering in 
the University of Sheffield, is shortly to take up his 
appointment to the newly created ohair- of archi- 
tectural acience in the University of Sydney.’ Borh 
in 1919, he graduated with firat-class honours m the 
University of Manchester in 1989, obtainmg his 
master’s degree a yeas jater. From 1940 Dr. Cowan 
served in the Royal until he was wounded 
in Holland in 1945. After gaining experience with 
firms of civil @ngineering contractors and structural 
designers, he joined the teaching staff of University 
College, Cardiff, where he remained until he went to 
his present post in 1948. Since going to Sheeld, 
Dr. Cowan has carried out researches in reinforced 
and concrete and has published a number 
of papers and: articles on these subjects in Britain 
and in the United States. His on reinforced 
and prestressed conorete in combined bending and 
torsion is a noteworthy éontribution in a new field 
of investigation, and for a thesis embodying some of 
this work he was awarded the Ph.D. degree. Dr. 
Cowan has taught structural engmeering to students 
of architecture for the past five years, and he has 
delivered courses of public lectures on the theory of 
‘prestressed concrete design and on the design of 
concrete for ultimate strength. 


British Occupational Hygiene Society 

Tus British O ional Hygiene Society has 
recently been formed and will hold its first conference 
at the London School of Hygiene and opion 
opened by the Minister of Labour, Sir Walter 
Monckton, at 11 am.; Dr. T. Bedford will then 
deliver his idential address. During the afternoon 
the following papers will be read and discussed : 


-Banqueting Hall, 


. Memorial 


“Measuring the Worker’s Environment”, by 8. A. 
Roach, “The Problems of Chamicel Toxicity”, b 

D. G. Harvey, and “‘ nal H and the 
Industrial Designer”, by J. E. Braham. The Society 
h to promote knowledge of all matters whioh have 
a bearing ar tho heath of men and women at their 


daily work. conferences will be held at 
which both problems and technical 
aspects of occupational hygiene be discussed. 


Particulars are available fram the honorary secretary, 
Mr. P. O. G. Isaac, Publio Health Engineering 
Laboratory, King’s College, Newoastle upon Tyne, 1. 


National Smoke Abatement Soctety: Annual 
Conference In Glasgow 


Tas twentieth annual conference of the National 
Smoke Abatement Society will be held in the 
City Chambers, Glasgow, during 

September 80-October 8, and will be attended by 
ee ee 
drawn mainly from local authorities, government 
ta and the fuel and power industries, On 

the first day the president of the conference, Prof, 
F. E. Tylecote, emeritus professor of medicine in the 
University of Manchester, will give his addreas, which 
will be on amoke and the local authority. This will 
be followed in the afternoon by the Des Voeux 
which will be by Sir John 
Charles, chief medical officer; Mmistry of Health, 
who will speak on air pollution in relation to pre- 
ventive medicine. The sessions for the remaming 
two days will deal with the followmg subjects (with 
‘the speakers shown in bracketa): the London fog 
disaster of December 1952 (Dr. J. A. Soott, Dr. A. 
Parker and Arnold Marsh); report on smokeless 
zones (Dr. T. M. Clayton); production and use of 
solid amokeleas fuels (Dr. F. J. Eaton, G. B. Hall 
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and Islwyn Jacob); availability of solid smokeless 
fuels (J. O. Cooke, H. H. Prosser, Eric J. David and 
Commander C. Buist); and the efficient and smoke- 
leas combustion of fuel oils (K. H. Sambrook). The 
formal seasions of the conference will end with the 
annual general meeting of the Society, after which 
there will be an afternoon tour of the Loch Sloy 
station and dams. Further mformation can 
be obtained from the Society at Chandos House, 
Buckingham Gate, Westminster, London, 8.W.1. 


Colonial Development Corporation : Statement of 
Accounts for 1952 ` 


THs annual report of the Colonial Development 
Corporation and statement of accounts for the 
ended December 31, 1952 (No. 158; pp. 62; Landon: 
H.M.8.0., 1958; 8s. 6d. net), records that the 
expectation that 1951 would constitute the of 
loæ has not proved correct : in spite of Lord Reith’s 
drastic pruning, £638,747 was lost in trading com- 
pared with £643,404 the previous year, the consolidated 
operating loss being £1,097,091 as against £1,070,043. 
With loses on realization of assets of abandoned 
projects, the total Corporation deficiency of £3,805,208 
(compared with £2,905,200 in 1951) brings the 
cumulative deficiency to £8,399,807. It is now 
ey TS that, in long-term devel t, while 

ilures must be expected to show up , SUCCesBeS 
often mature slowly and ten to fifteen years may be 
required before prelimmary troubles are overcome, 
full production reached and & profit shown. Some 
projects are treated as passing from the development 

e to the trading stage at a point when initial 
mg ossee must be Another eight 
rojects were abandoned during the year, the largest 
the Gambia Rice Farm; and, of nine new 
projects, five are merely investigations and the others 
are loans involving no fleld-work by the Corporation. 
The ration has no accumulated fund to absorb 
trading loases, and it is proposed that in future new 
projects will only be taken up on a strictly com- 
mercial basis. This is likely to exclude some types 
of desirable development such as agricultural settle- 
ment schemes; but, while it is recognised that 
application of a commercial criterion to the Cor- 
poration’s general funds is salutary, the suggestion is 
made that the Oorporation should be allowed to 
finance some projects which are socially valuable but 
are unlikely to be profitable, and that these invest- 
ments should be recorded separately in its accounts 
and their results judged on other than a profit basis. 
Between December 31, 1951, and March 1, 1958, 
senior staff in the United Kingdom was reduced by 
88 per cant and junior staff by 19 per cent. Of the 
United Kingdom staff of 248 on December 31, 1952, 
80 were executive. Of the overseas staff of 19,000, 
3,000 were executive: agricultural projects claimed 
8,450; animal products, 1,000; factories, 1,100; 
fisheries, 150 ; forestry, 4,200; minerals, 2,000; and 
construction, 1,600. 


Aeronautica] Research In Academic Institutions 


Tus February iasue of the Aeronautical Quarterly 
(4, Part 2; 1958) is an unusual number in that all 
bub one of the contributions are from oolleges or 
universities, and it is therefore mteresting to gain 
from the contents an indication of the nature of the 
aeronautical research which is pursued in academic 
circles. The paper by A. Powell on the noise emanating 
from & two-di ional jet above the critical pressure 
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is a report on one part of the fundamental research 
being conducted at the University of Southampton 
into the nature—and amelioration—of jet noise; the 
physics of some oscillatory phenomena is being care- 
fully investigated. Some of G. E. Gadd’s work as 
Beit Scientific Research Fellow at the Imperial 
ollege of Science and Technology, London, is 
described under the heading of some aspects of 
laminar boundary-layer separation in compressible 
flow with no heat transfer to the wall; an analysis 
has been made which suggests that, with the types 
of pressure distribution most usual in practice and 
free stream Mach numbers up to 10, no serious errors 
would be introduced into the calculation of the 
separation-paint of a laminar boundary layer by the 
assumption of the value unity for the Prandtl number 
and also for the index of the variation of viscosity 


with absolute temperature. The Department of 
Aeronautical Engineering in the University of Sydney 
is represented by a paper from Dr. W. H. Wittrick 
on the buckling of oblique plates with clamped edges 
under uniform compression; this is a piece of 
theoretical work, the need for which has come about 
with the introduction of swept-back wings. F. G. 
Irving’s paper on the theory of the constant-aresa 
mixing of ressible flows as applied to high-speed 
wind-tunnel denn contains & which was 
derived during the design by the author of the super- 
sonic wind tunnel at the Imperial College, London, and 
the theory checks well with experiment m this tunnel 
and in one of the tunnels at the National Physical 
Laboratory, Teddington. Dr. Bryan Thwaites, of 
Winchester College, who earlier had contributed a 
rapid method of designing a ducted fan for a given 
poro minion has a note on the performance of ducted 

in which is given the extension to the inverse 
problem of determinmg the flow k @ given fan m 
conditions other than those of the design; the 
method is again rapid. K. E. G. Wieghardt, formerly 
of the Admiralty Laboratory and now of 
the University of Hamburg, suggests a useful para- 
meter in the presentation of the many expermental 
resulta of the resistance of screens in a paper of that 
title. The Aeronautical Quarterly will now appear at 


. aix-monthly intervals. This may well be a gign of 


the times, since much of the expanding volume of 
aeronautical research is of a confidential nature. 


Research Fellowships In the United States for Young 
European Sclentific Workers 


Ix response to a request from the Organiration for 
European Economic Co-operation, the United States 
Government, through ita Forei Operations Ad- 
ministration, has provided funda of more than a 
million dollars to enable a hundred and fifty out- 
standing young scientific workers from Europe to 
travel to and live in the United States for up to two 
years in order to study and gain experience in 
American research institutions. By this means it is 
hoped to advance scientific research and to facilitate 
the adoption of the results of scientific research in 
production techniques. The funds are available in 
the first instance until the end of 1955, and the 
scheme is being administered by the National 
Academy of Sciences, Washington, D.C. Successful 
candidates, who will be required to undertake to 
return to their own countries and resume their 
scientific work there on completion of tenure of 
fellowships, will, for the most part, participate with 
their American colleagues in the current fundamental 
poientific research programme at the particular 
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institution ; but opportunities may also be provided 
towards the end of ‘the tenure of the fellowship for 
work on problems in industrial or other laboratories 
in applied research related to the fundamental 
research they have previously carried out. For the 
United Kingdom about twenty-five fell ips will 
be available, and the selection will be made the 
Royal Society. No age-limits are specified, but it is 
expected that most of the fellowships will be awarded 
to persons about 26-82 years of age. Candidates who 
propose to do research m the natural sciences and in 
‘but excluding clinical mediome, will be considered ; 
they -must have a doctorate in science or the equiv- 
alent experience. Applications, which may be made. 
at any time, will be considered at ar intervals ; 
for the first two seta of applications the cloamg dates 
are, respectively, October 1 and November 30. 
Application forma and further information can be 
obtained from the Assistant Secretary, Royal 
Society, Burlington House, London, W.1. 


Is recognition of the contribution to Anglo- 
‘American understanding made by King George VI, 
the English-Speaking Union of the United States has 
established memorial fellowships to enable British 
- men and women (aged 17-29 years) to continue their 
scientific and technical education m the United 
States. Twenty-five fellowships have bean estab- 
lished for the academic year 1954—55, and each is 
valued at 2,500 dollars. Further information can be 
obtained from Mrs. D. R. Dalton, King George VI 
- Memorial Fellowshi mmi English-Speaking 
Union, 37, Charles Street, London, W.1. 


Mammoth Hunters In Austria 

Tes sixth volume of the Mitteilungen der Prd- 
historischen Kommission der Oatorretchischen Akademis 
der Wissenschaften, published in Vienna, 1952-1953, 
includes along article on & group of prehistoric hame 
sites containing a quantity of mammoth bones and 
stone implements- which were investigated some 
ile ago by tbe late Drs. J. Bayer and H. 
Obermaier. The sites are near 


Langmannersdorf 
on the Perschling in the region of Bt. Polten. The | 
similar 


implements recall those found at a somewhat 
mammoth-hunter site at Unter Wisternitz in Moravia, 
some miles from Brno. The fauns comprises bones 
of wolf, fox, mammoth and some small rodents, as 
well as those of hare and rhinoceros. The stone 
industries are of the late Aurignacian (late Gravettian) 
type normal for the region. They are well illustrated 
in fifteen full-page drawings. There are also some 
half-tone illustrations of the sections cut and same of 
the finds of bones. A detailed inventory of the 
objects unearthed concludes the paper. 


Mutual Inhibitory Effects In Nodule Formation 


P. S. Nurxan has shown that the number of root 
hodules formed on clover, in test-tube culture on 
agar, depends directly upon the volume of the medium 
cig ire e Mil pu Ue aba eae arpa present 
per unit volume of medium (Ann. Bot., N.8., 17, 65, 
95; 1958). Planta which form nodules early in 
seedling development inhibit nodule formation on an 
associated plant more strongly than planta which 
` normally form nodules er Among all me of 

lants examined, for example sparsely or abundantly 
hodulating plants, the mutual inhibiting effects when 
grown in pairs were found to be the same, notwith- 
standing large differences in plant- Bizo. Similar 
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inhibitory effecta were observed in the presence of 
non-leguminous-plants ; for example, lettuce and flax 
reduced nodulation on alover plants but to a leaser 
extent than companion clover plants. Camparable 
resulta were obtained in experiments with lucerne and 
vetch. These and other interesting observations are 
fully described and discussed. The hypothesis is 
advanced that bacterial infection and nodule forma- 
tion may be inhibited by speoiflo root secretions. 


National Institute of Agricultura] Botany, Cam- 
bridge — 

Vou. 6 of the Journal af the National Instituts of 
Agricultural Botany contains, besides various tech- 
nical papers and results of ita cereal and brussels 
sprouts trials, a full report of the Institute's first crop 


” 


` conference held last December. On thie occasion the 


suitability of drferent varieties of wheat, fodder-beet 
and potatoes for growing in Great Britain was dis- 
cussed, and much information that had been accum- 
ulated over a long period of years was brought 
together for the first time. The subject in each case 
was considered from a number of aspects, so that the 
farmer may judge for himself what type of crop may 
best suit his own set of conditions. The volume also 
includes the 1950-51 of the Seed Production 
Committee and that of the 1952 Conference of Seed 
Analyste. In an appendix to the latter, a' suggestion 
is made that expreasion of weed seed i ities by 
number per ounce rather than percentage by weight, 
as at present, would give a better indication of the 
value of a seed sample. Weed seed content also forms 
the subject of a detailed survey made by the Official 
Seed Testing Station of the samples submitted to 
it over a long term of years. The resulta show 
that, since 1023, definite changes in the impurities 
recorded have occurred. These seem to be largely 
associated with changes in the sources of supply of 


the seed and icolarty with the greatly 
i home ion of gress and clover 
yeahs HN Study of the Double-lined’ Binary 
~ System H.D. 27483 


A SPEOTROGEAPHIO study of the doubie-lined 
binary system H.D. 27483 has been made at the 
Dorninion Astrophysical Observatory, Victoria, B.C., 
and Ruth J. Northcott and K. O. Wright have pub- 
lished the final resulta from plates taken at the 
Dominion Astrophysical Observatory, the David 
Dunlap Observatory and the Mount Wilson Observ- 
atory—« total of eighty-sight plates in all—for this 

(Conirth. Dom, Astrophys. Obs., Victoria, B.C., 
No. 25; 1052). The orbital elements have been de- 
termined, the final period being 3-058911 days and the 
eccentricity 0-017 + 0-006 (incidentally, it is worth 
noticing that this is close to the eccentricity of the 
earth’s orbit). The physical characteristics of the 
system show that the mas of the system is 0-87 that of 
the sun, the radius a of the orbit 8-05 x 10* km., the 
inclination of the orbit 51°, the magnitude 6-86 and 
the absolute magnitude 4-0, the effective temperature 
8;570° K. and the spectrum #5. These figures refer 
to the pri ‘component and are nearly the same 
for the secon component, the mass of which is 
0-959 that of the promary and its absolute magnitude 
4-1. While the data indicate that the system is quite 
normal, the hnmninogities, according to the Russell 
diagram, are lower than the average for the spectral 

yt ` = 
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Colonial Service: Recent Appointments 


Tua following appointments have recently been 
made in the Colonial Service: W. J. Blackie (deputy 
director of agriculture, Fiji), director of agriculture, 
fisheries and forestry, Hong Kong; E. 8. Capstick 
(senior agricultural offoer, Trinidad), deputy director 
of agriculture (crop husbandry), Trinidad; R. O. 
Michaelides (agricultural superintendent, clase F, 
Cyprus), agricultural officer, class EE B. G. 
Montsaerm (chief scientifle officer, Tri ), deputy 
director of agriculture (research), Trinidad ; C. 
Papadopoulas (temporary agricultural superintepdent, 
clase I, ), agricultural officer, class LT, Cyprus ; 
E. J. (deputy director of forests, Federa- 
tion of Malaya), director of forests, Federation of 
Malaya; W. K. M. Mitchell (agricultural officer, 
Jamaica), senior agricultural officer, Jamaica; D. R. 
Wilson (statistician, Hast African Statistical Depart- 
ment, East African High Commission), depyty 
government statistician, Nigeria; B. O. L. Duke, 
medical research officer, Grade IU, Nigeria; G. W. 
Ivens, senior scientific officer (botanist), Colonial 
Insecticide Research Unit, Tanganyika,; W. Wikin- 
son and R. M. O. Williams, scientiflo officers (entamo- 
logists), East African High Commission; A. W. 
Anderson, veterinary officer, Gambia ; A, G. Warren, 
vetermary research officer, Nyasaland; G. Usher, 
plant pathologist, Gold Ooast. 


The Night Sky In October 


NEw moon occurs on Oct. 8d. 00h. 40m, V.T., and 
full moon on Oct. 22d. 12h. 56m. ‘The follov 
conjunctions with the moon take place: Oot. oa 
13h., Mars 5° N.; Oct. 5d. 15h., Venus 5° N.; Oct. 
8d. 10h., Saturn 8° N. ; Oct. 10d. olb., Mercury 3° 
N.; Oct. 26d. 12h., Jupiter 3° 8. In addition to 
these conjunctions with the moon, Mercury is in 
conjunction with Satarn on Oct. 4d. Olh., Mercury 
3-5° 8., and Venus is in conjunction with Mars on 
Oct. 4d. 06h., Venus 0-08° 8. Mercury, an evening 
star, is too close to the sun for observation. Venus 
is a morning star, rising at 8h. 1l5m., 4h. and 4h. 
45m. on October 1, 15 and 31, respectively. The 
stellar magnitude of the planet is — 3-4, and the 
visible portion of the ilfuminated disk varies from 
0:88 to 0:98. Mars, a morning star, rises about 
3h. 20m. throughout October, moving from the 
constellation Leo mto Virgo, and towards the end of 
the month it lies midway between ĝ and 7 Virginis. 
Jupiter rises at 20h. 55m., 20h. 05m. and 19h. on 
October 1, 15 and 31, respectively, and is stationary 
an October 15, afterwards moving westward in the 
constellation Taurus. Saturn is too close to the sun 
for favourable observation and on October 23 is m 
conjunction with the sun. Occultations of stars 
brighter than magnitude 6 are as follows, obeervations 
being made at Greenwich: Oct. 2d. 4h. 12:5m., 
0 Canc. (R); and Oct. 24d. 19h. 54:6m., 86 Taur. 
(R), R referring to ce. On October 1 the 
planet Uranus, magnitude 5:9, occulted by the moon, 
reappears at 4h. 20-0m. The Orionid meteors, active 
from about October 20 to October 238, will not be 
easily observed owing to moonlight. 


Announcements 


H.R.H. tras Dukes or EDINBURGH has accepted 
honorary fellowship of the Royal Aeronautical Society. 
The following have alao been made honorary fellows 
of the Society : Sir Geoffrey de Havilland, Sir Arthur 
Gouge and Lord Hives. 
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Tue Lord President of the Council has appointed 
Mr. W. L. Heywood, general secretary of the National 
Union of Dyers, Bleachers and Textile Workers, and 
secretary of the National Association of Unions m 
Textile Trades, to be a member of the Advisory 
Council for Scientific and Industrial Research. 


Tua Italian Society of Geophysics and Meteorology 
is offering a scholarship of 300,000 lire for the academic 
year 1953-84, which ıs intended to enable a student 
to complete his studies in meteorology or geophysics 
and is tenable at either the Institute of Terrestrial 
Physics of the University of Naples or the Institute 
of Geophysics and Geodetics of the University of 
Genoa. Details of application, which should be 
made before October 15, and further information 
can be obtamed from the Society at Via Balbi 5, 
Genova. $ 


THE thirtieth meeting of the Australian and New 
Zeeland Association for-the Advancement of Science 
wil be held in Canberra during January 18-20, 1954, 
under the presidency of Sir Theodore Rigg, director 
of the Cawthron Institute, Neleon, New Zealand. 
The hon. secretary for this meeting will be Dr. C. 
Barnard, Box 109, City, Canberra. 


Tua Physical Society's thirty-eighth Annual 
Exhibition of Scientific Instruments and Apparatus 
will be held during April 8-13, 1954, in the Physics 
and Departments of the Imperial College 
of Science and Technology, South Kensington, 
London, 8.W.7. Further information can be obtained 
from the Secretary-Hditor of the Physical Society, 
l Lowther Gardens, Prince Consort Road, London, 
8.W.7. 


ARISING from the success of the short symposium 
on analytical chemistry held m Birmingham in 1952, 
the Midland Society for Analytical Chemistry will be 
holding a similar but larger symposium during August 
25—Beptember 1, 1954. Bemdes the presentation of 
original papers and discussions of recent advances in 
various analytical flelds, there will be an exhibition 
of new and special apparatus, and visits to local 
places of interest will be organized. Further informa- 
tion can be obtamed from the secretary of the 
symposium, Dr. J. W. Robinson, Post Office Engin- 
eering Department, Birmmgham 9. 

A CONFERHNON on ‘Field Studies in Urban Areas”, 
suitable especially for teachers, will be held m the 
Anatomy Theatre, University College, Gower Street, 
London, W.C.1, on October 24. The conference is 
being organized by the Association of Agriculture 
and the Joint Biology Committee, the latter being 
made up of representatives of various teaching, 
biological and nursing bodies. The chairman of the 
conference will be Mr. F. H. C. Butler, director of 
the Council for the Promotion of Field Studies. 
Further information can be obtained from the 
Secretary, Joint Biology Committee, 11 Fillebrook 
Hall, Fillebrook Road, Leytonstone, London, E.11. 


A. SHORT summary of the views of Einstein, De 
Sitter, Friedmann, Eddington and others on the 
universe is given by Paul Coudere in 
an article entitled “Les Théories de l’Universe en 
Expansion” (fAstronomes, January 1953). The 
author holds the relativity theory of the expansion 
of the unrverse to be valid until proof to the contrary 
is. forthcoming. The article is a useful synopsis of 
the author’s more’ comprehensive treatment of the 
subject in ‘“The ion of the Universe” (1952), 
translated by J. B. Sidgwick. 
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PLASTIC DEFORMATION OF METALS 


URING July 15-16 a conference was held at 

the H. H. Wills Physical Laboratory of the 
University of Bristol on the plastic ag aera a 
metals, with special reference to oree 
The conference was receded during ae tay E 18-12} by 
a course of lectures members of the staff of the 
Laboratory on recent developments m the theory of 
dislocations, especially on those which are relevant 
to the subject-matter of the conference. The course 
also included a review of the experimental evidence 
for the existence of dislocations. At the conference 
the following pers were given: D. MelLean 
(National Phymocal Laboratory), a survey of recent 
work on creep; G. Masing (Gottingen), a survey of 
recent work in Gd 


plastically deformed iron; J. Sawkill (Sbettetdy 
deformation of gold orystals in pure shear; J. 
Nutting and G. Thomas (Cambridge), plastic deform- 
ation in led a alloys, and metallography of 
duplex alip; Cahn (Birming , Some results 
Oana cae A. G. Duce an genie ©. Smith 
Camb e), surface markings in fatigue; J. W. 
Martin (Cambridge), fatigue of internally oxidized 
materials; A. K. Head (Melbourne and Bristol), the 
ae of e of spread of the fatigue crack; J. Clayton-Cave 

n and Steel Research ‘Association, Shef- 
field), scatter of fatigue life; A. Deruyttere (Sheffield), 
cleavage fracture of xino single orystals ; QO. B. 
Phillips (Mechanical Engineering Research Labor- 
atory), & discussion of the size effect in fatigue; 
P. J. E. Forsyth (Royal Aircraft Establishment), a 
discussion of the work on fatigue at the Royal Air- 
craft Establishment, Farnborough. 

After listenmg to the papers presented at this 
conference, it seamed to the present writer that, 
though we are b to understand the mechanism 
of plastic flow and work-hardening, the same cannot 
be said either of creep or of the various types of 
fracture. The ion after McLean's able survey 
of creep showed that there was no agreement as to 
the rate-determining process. Both 
slip along the brain boundaries and 
deformation of the grains occur, 
and in principle either could con- 
trol the ‘rate. Those who main- 
tained that it is the deformation of 
the grains with the accompanying 
cell formation or polygonization 
that matters had to explam how the 
grain size could affect cresp-rate. 
One suggestion put forward was 
that, when the grain size is amall, 
slip lines will frequently terminate 
on the grain boundaries, and that 
the annealing of the strains set up 
there would occur more rapidly, 
because of the ease of self-diffusion 
along the grain boundary. 

Prof. Masing reported on the work 
of the Gottingen school on ‘easy 
glide’ of metal single crystals, on its 


dependence on orientation and on the surface 
markings which result. One fact which came out 
very clearly fram his lecture was that, under con- 
ditions of easy glide m which on one system only 
oocurs, deformation bands are formed. Deformation 
bands, with their accompanying X-ray asteriams, are 
therefore not directly related to work-hardening. 
Although the kmematics of their formation remains 
obsoure, it is clear that they form a configuration of 
low energy in which dislocations can them- 
selves, and that dislocations trapped in this way are 
wasted so far aa hardening is concerned. It seems 
that, in easy glide, dislocations either escape from the 
crystal or form deformation banda. 

Turning now to fracture, there was considerable 
discussion of the work at the University of Sheffield 
on fracture of hexagonal metals, both single crystals 
and polyorystals. It was generally that pre- 
existing Griffiths cracks are not the cause of fracture, 
but it was that slip lines formed in the 
early stages of flow may act m a similar way. The 
streas around the end of a slip line is expected to be 
similar to that around the end of a crack, and thus 
to fall off with distance r from the end as o4/(I/r), 
o being the applied streas and / the length of the slip 
line. Just as, when the stress mses above a certain 
value, a Griffiths crack will extend, so, when the strees 
rises above a value of order G'4/(b/]), we expect a crack 
to be initiated and to spread fram the end of a alip line ; 
b is here the interatamio distance. The lmear relation- 
ship found at Sheffield between fracture streas and 
the reciprocal of the square root of the grain size 
suggests an explanation of this sort; if the streas 
exooeds a certain value, the first alip line formed 

a gram breaks the men. 

On the subject of fatigue, recent work at Mel- 
bourne, at the National Physical Laboratory, at Cam- 
bridge, and at Bristol on relatively pure non-ferrous 
metals revealed some measure of agreement as to 
what is obeerved. During the first thousand cycles or 
so the metal hardens and the area of the hysteresis 
loop greatly contracta, and towards the end of this 
process some slip lines appear. This occurs both with 





A fatigue crack in copper obtained with a s high-speed fatigue machine (Thompson and 


Wadsworth). x 280 


t 
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the very slow machine developed at Bristol, taking 
soveral minutes for each cycle, and at frequencies of 
1,000 o./a. Thereafter some of the alip lines broaden, 
to Duce (Cambridge) these being those 
oriented in the direction of maximum shear stress. 
This goes on throughout the second stage of fatigue, 
which includes the bulk of the fatigue life. As 
regards the hysteresis loop, at Oambridge and at 
Melbourne it is found that Ita area remained constant 
during the second stage, whereas Th (Bristol) 
and the investigators at the National Physical 
Laboratory, working at different frequencies on the 
game copper, found a steady increase in the 
loas, together with the appearance of new slip Imes. 
No obvious reason for the discrepancy was suggested. 
Also Thompeon put forward resulta, 
earlier work by Sinclair and Dolan!, that frequent 
annealing does not increase the fatigue life of his 


sa aa pent 

(Melbourne) put forward a theory of the 
spread of a@ fatigue crack, obtained with many 
simplifying assumptions, but showing how, due to 
- the work-hardening and fracture of the 
material just at the head of a crack, the slow growth 


of the crack t occur. He obtained the equation 
for the rate do/dn per cycle at which the length o of 
the crack increases : 

do 

Gq T Act; (1) 


A is a constant which varies rapidly with stress and 
otherwise depends on such tities as the rate of 
strain-hardening and the limrt of ductility. He gave 
evidence to show that his equation is in reason- 
able agreement with experiment, at any rate for 


In view of the fact that damage which cannot be 
destroyed by annealing occurs early on, Head sug- 
gested that almost the whole fatigue life might be 
associated with the spread of a crack, and that 
equation (1) would account quantitatively for 
observed fatigue-lives if the crack were said to start 
from a length of 10+ om. On the other hand, 
Thompeon showed some photographs of fatigue 
cracks in which suggest that initiation and 
epread of the crack are two separate processes. One 
of the photographs is shown in the illustration. It 
suggesta that initiation involves the ‘fracture of a 
single grain, in this case 10-* am. in width, and only 
after that does a crack spread by a mechanism as 
conserved by Head. As obeerved by several authors, 
cracks farm in the heavily worked region of the broad 
slip lines. This, and the fact that early 
survives would suggest that the visible 
crack across a gram may'result from a large number 
of amall cracks which occur as the resulta of stress 
concentration at the ends of the slip lines in a single 


No sooount can be given here of the various 
surface markings and cell structures which were 
discussed by contributors to the conference. Clearly 
the deformation of metals under alternating stress 
has many similarities to normal cold-work. An out- 
standing problem still remains, however, and that is 
why, over & si ee ee ee 
many ag ion cycles to produce the effecta 
observed. : 
aT Caen ami Dolan, T. J., Proc. Nat. Congress Appl. Modh, 
"Head, A. K., PAI. May. (in the prem). 
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BIOCHEMISTRY OF LIPIDS 


THREE-DAY colloquium on the “Biochemical 

Problems of ids”, sponsored by the Royal 
Flemish Academy Sciences, was held recently in 
Brussels under the presidency of Prof. R. Ruyassen, 
of Ghent. The meeting was formally opened by Prof. 
E. Polinard, president of the Academy. The scientific 
programme was divided into three mam seasions— 
the first dealing with the chemistry and physics of 
lipids and technical methods; the second being 
concerned with the intestinal absorption of lipids ; 
the third with lipid biosynthesis. 

The opening speaker of the first seasion was H. A. 
Boekenoogen (Unilever Research Laboratories, 
Zwijndrecht), who reviewed the chemical character- 
istios and classification of the more important lipids. 
Some digcussion arose on the use of the term ‘lipid’ ; 


it was generally felt that the wide biochemical use of 


the word should be retained and that the more 
specific chemical names available for individual lipids 
should be used when precise ion is 
needed. -The methods of dispersion of lipids in an 
aqueous medium and some of the factors concerned 
were discussed on the basis of in this fleld 
presented by D. Dervichian (Institut Pasteur, Paris) 
and P. Ekwall (Abo). The tion of fatty acids 
by chromatography provoked di ion on & number 
of technical points following a paper on this subject 
by J. Boldingh (Unilever Research Laboratories, , 
Zwijndrecht). 0. Hocking (Cambridge), m a 
paper with J. H. Schulman (Cambridge), presented 
evidence of a model system that promoted the 
passage of negatively charged lipid particles through 
membranes. 

Detailed consideration of molecular structure was 
provided by the discussion on the contributions of 
E. Klenk (Cologne), who described the investigation 
of the structure of long-chain polyethenoid fatty 
acids, and J. N. Hawthorne (Birmingham), who gave 
an account of the work he had undertaken to etab- 
lish the structure of mositol-containing phosphatides 
derived from the soya bean. The aasociation between 
lipids and proteins in biological structure was opened 
up by J. B. Finean (Bi ), who gave a paper 
on his X-ray diffraction studies on nerve myelin. By 
studying the effect of drying, tension and the action 
of solvents, he was able to present. useful data on the 
ultra-structare of myelin in both peripheral and optic 
nerve. The importance of lipids in cell structure was 
the subject of further debate in connexion with the 
membrane of the red blood cell, the stability of 
which formed the basis of two papers—one by 
R. Ruyseen (Ghent) and the other by B. A. Pethica 
(Birmimghaz). 

Discussions during the second day on the intestmal 
absorption of lipids can be conveniently considered 
in relation to the three phases of abeorption—intra- 
luminar, cellular and distributive. Consmideratuon of 
the intraluminar phase of absorption was opened by 
W. F. R. Pover (Birmingham), who described experi- 
ments on lipolysis, flne emulsification and the dis- 
tribution of lipids between the oil and water phase. 
He presented evidence to show that both in vitro and 
nm vivo the hydrolysis of long-chain triglycerides is 
likely to be incomplete, that the glyceride residue 
would be finely dispersed to a particle size of less than 
0-Sp and that the long-chain fatty acids would be 
retained almost entirely in the oil phase, provided 
that the conditions approximated to those normally 
found in the upper small intestine. In contrast, 
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tributyrin is rapidly hydrolysed, is not emulsified 
and the butyric acid formed is dispersed about 
equally between the oil and water phase. P. Deanuelle 
(Marseilles) gave an account of the extensive study 
by his group of the products of li lysis under various 
conditions. The rate of hydrolysis’ of different 
glycerides varies, and the reasons for this were dis- 
cussed. B. Borgstrom (Lund) claimed that there is 
considerable re-formation of glycerides and trans- 
esterification, so that all the fatty acids in the 
glyceride may have been detached at some time in 
the course of the reaction. He agreed, however, that 
intestinal absorption ‘of glycerides could occur with- 
out complete hydrolysis. After discussion it was 
generally agreed that the basio concept of the 


Pfliger-Verz4r hypothesis that sp aes hydrolysis 
- of glycerides is an essential step t absorption is 


nob correct. 

- Consideration of the cellular phase of fat absorp- 
tion was begun by H. G. Sammons (Birmingham), 
who discussed the passage of lipids through the outer 
border of the intestinal cell. He presented the 
evidence for considering that the outer border of the 
intestinal oell has a canalicular structure and 


- described ta on the tion of long-chain 
glycerides, castor oll and 


find 
water-insoluble esters, all of which illustrated m 
various ways the close relationship between fine 
emulsification in the intestinal lumen and absorption 
of the water-insoluble glyceride fraction. Consider- 
able discussion followed, both on the structure of 
the outer border of the intestinal cell and on per- 
ticulate abeorption. P. Favarger (Geneva) ted 
& paper on the relationships between the tion 
of glycerides and sterols, which, he felt, introduce 
the necessity for some mechanism more 
than simple oil-solubility. It might be 
that particulate absorption only carries lipids to the 
bottom of the fine canals and at this point some 
selective ‘carrier mechanism for sterols might come 
into action. -There do not appear. to be sufficient 
data available age winery to resolve these problems. 
Consideration of the distributive phase of absorp- 
tion- was introduced by A. O. Frazer (Birmmgham), 
who described the almost titative recovery of 
Fyoerides from en This lipid is 
ra Rae ed and gives rise to the classical 
gues systemic byperlipsmia. In human sub- 
jects with no pancreatic lipase as shown by intestinal 
intubation, no intralominar emulsification and no 
alimentary hyperlipsamia occur. If a finely dispersed 
‘oil-in-water emulsion containing particles leas than 
0-5 u in diameter is injected intraduodenally in such 
patients, a normal systemic hyperlipsmia occurs. 
Certain lipids, however, are absorbed, but cannot 
be quantitatively recovered from the chyle. This has 
been observed im the case of short-chain fate and 
These substances must either be meta- 
lized in the intestinal cells or transported mto the 
body by the alternative portal route. In the case of 
the shorter-chain fatty acids, transport in the portal 
vein -has already been demonstrated, using decanoic 
acid labelled with carbon-14, The possibility of 
metabolic modification in the intestinal cell is an 
important consideration In the study. of selective 
absorption. J. Fernandes, in collaboration with H. A. 
Weijers and J. H. Van de Kamer (Centraal Instituut 
voor Voedingsonderzoek, Utrecht), described studies 
carried out on è patient with a chylothorax. Long- 
chain fata were readily recovered from the chyle 
but short-chain fata were not. H. J. Thomasson 
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(Unilever Research Laboratories, Zwijndrecht) de- 
scribed a new method for the biological assay of 
essential fatty acids. 

The final seasion was opened by 8. J. Foley 
(Readmg), who described his claasical work on the 
synthesis of lipids in maromary gland slices, with 

refertnce to the influence of endocrine factors. 
J. Peeters (Ghent) continued with an account of his 
studies using the perfused udder. oe Popj4k (National 
Institute for Medical Research, London) presented 
the evidence. for considering that fatty acids and 
cholesterol can be built up from 2-carbon fragmenta, 
and he described studies showing the synthesis of 
fatty acids from glucose labelled with carbon-14.- 
R. Ruyæen (Ghent) described the incorporation of 
carbon-14 into fatty acids, and K. Bl (Chicago) 
oe the evidence for thé formation of cholesterol 
squalene, and discussed the Land) way in 
which this may occur. §. (Lund) gave an 
account of the methods he has collie’ a for the 
detailed study of individual bile acids. 
(Basle) described synthetic lipids containing triple 
bonds. This concluded the last acientific seasion. 

The members of the colloquium decided to arrange 
future meetings from time to time, to discuss bio- 
chemical problems involving lipids. The Royal 
Flemish Academy of Sciences was thanked for ita. 
generous support, and the colloquium was formally 
closed by the president of the Academy. The full 


pone eet the col ae lhe pape 
due course. 





ANIMAL AND VEGETABLE _ 
RESOURCES: OF GREAT BRITAIN 


BOUT five years ago suggestions were made to 
the Lord President's Oftioo, in papers submitted 
by Dr. F. N. Woodward and Mr. A. N. Duckham, . 
that more attention should be given m Britam to 
increasing the efficiency of the production and 
utilization of agricultural crops and other biological 


materials. Himphasis was placed upon le uses 
for waste and it waa pointed out that in 
the Uni States four regional laboratories had 


already been established for this purpose under the 
Bureau of Agricultural and Industrial Chemistry. 
Eventually, a team of three experta was ~chosen, 
made up of Dr. Woodward, Dr. A. B. Stewart and 
the late Mr. John Maxton, for the purpose of sur- 
veying all branches of industry concerned with 
biological, as distinct from mineral, products. The 
team proceeded to approach about two hundred 
individuals or organizations in the flélds to be 
covered, including forty-two government depart- 
menta, thirty-six research organizations, sixty-one 
industrial firms, twenty cers and manufacturers’ 
organizations and ve univ departments. 
Its report, “A Survey of Agricultural, Forestry ` 
and Fishery Products in the United om and 
their Utilization”, has recently been published under 
the auspices of the Development Oomumission*. 
More than formal tribute is. due to the memory of 
Mr. John Maxton, who was director of the Institute 
of Agrarian Affairs m the University of Oxford, for 
his editorial skill in condensing vast masses of 
important information into a report which is concise, 


* Development Commission. A Survey of Pe Ee, 
ebay rodona fo iie Uniled ek oe aa ae 
vi+141. (London: H.MLS.O., 1068.) Te. Gd 
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well arranged and ‘pleasant to’ Rada The ‘subjects 
covered -actually exceed the scope of the title in 


including agricultural crops which are 


processed in Britain, such as oil-bearing seeds, and 


also industrial biological producta, such as. malt, 
aloohol and antibiotics. Foodstuffs certainly 
daminate among the materials investigated, ores aie 
attention is also given to non-edible producte such as 
timber, leather, wool, cotton, paper and glue. d 
Agricultural orops. In Britain farmers grow only 


` about one-third of the nation’s wheat requirements, 


and nearly all the maire is imported. Almost all the 
barley and oats, however, are home grown. About 
half the barley is made into malt, and is used mamly 
for brewing and distilling ; most of the reat is given 
to farm animals, which also receive nearly 80 per 
cent of the oats. The small quantity of home-grown 
rye is used for human consumption. The economical 
use of straw has attracted attention, and by pre- 
digestion with alkali ita digestibility by animals has 
been increased. In the beet industry the 
residual pulp left after the removal of the sugar has 
proved valuable as fodder, but an economical use for 
the foliage has still to be found. Pamace, left after 
ee ee ee ee 
odder and as a source of pectin for the jam industry 
Interesting ‘regional differences are sean in the pro- 
duction of different v 
of the country. Thus 


: it contains about 


- manufacture of polishes and in electric cables. The 
imported arope which -are processed in Britain 
ine oll-bearing seeds, coffee, tea, cocoa, cotton, 
jute, hemp and tobacco. 

Animal products. Milk ig such an excellent food 
that it is wasteful, except when the production 
exceeds the demand, to use it other than in liquid 
form. It is satisfactory, therefore, that only 10 per 
cent of the output in. Britain is used for making 
butter, cheese, dried milk and other products. In the 
meat industry little seams to be wasted, except 
quantities of blood which exceed the capacity of the 
processing planta. Whole dried blood is used as a 
fertilizer, and the ted albumin in making 
Pre and paint. Collections of organs and glands 

the extraction of hormones and other medical 


products are now made on 85 per cent of the animals - 


killed m government slaughter-houses. A valuable 
source of leather is lost because few pigs are flayed, 
because bacon and pork are best cae sted ae ie 
skin intact. Wool fat is a rich source of-various waxy 
alcohols and also of cholesterol, which is a valuable 
starting material for the synthesis of cartain hormones 
and vitamin D,. In the Bradford area no lees than 
8,500 tons of wool wax dre recovered ann from 
the sewage; most of the wax is used On- the TanwayS 
as axle grease. 

Biological products. The brewing industry, with 
all ites ramifloations, is eegen on the 
culture of micro-organiams. It is estimated that 
130,000 tons of carbon. dioxide are given off annually 
m the course of brewing. The gas has several impor- 
tant industrial applications, but the supply far 
exceeds the demand. A more modern application of 
` microbiology has been the production of antibiotica 
such as penicillin and streptomycin. The ‘felt’ formed. 
by the micro-organisms is a rich source of vitamins 
of the B group. Starch is produced in Britain to the 
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extent ET ne Beas with only 2,100 
tons from rice and 3,850 tons from wheat. 

Timber. In Britain there 1s only 0-07 of an acre of 
forest per as compared with 6:47 acres in 
Norway and 0-85 acre in Europe as a whole. The 
constant need to impoft timber, and the chronic 
scarcity of supplies, are therefore readily under- 
standable. Steps are being taken to rebuild the stock 
of standing timber after the mroads made necessary 
by the Second World War. Although one cannot 
hope to satisfy current requirements, reserves may 
at least be accumulated against a future emergency. 
Most of the timber is located in Scotland. Attention 
is also being given to the effigjent use of wood waste. 
Small pieces of wood and sawdust mmy be used to 
make hard-board, paper or briquettes for fire lighting. 
Vanilin may be manufactured from the sulphite 
liquor obtained in the manufacture of paper from 
wood. The liquor may also be fermented to give 


“alcohol, yeast or other products. 


Research and The report includes 4 
useful list of the research institutions concerned in 
the production or effiment utilization of the materials 
which come within ita scope. The absence or sparsity 
of the analytical data on many important producta 
is stressed, and the collection of more adequate 
information is strongly urged. Another pressing need 
is the provision of more adequate facilities for 
inv ting processes for industrial application on 
the ‘pilot plant’ scale. Only a few laboratories have 
any plant at all, and it is usually old-fashioned or 
even unserviceable. Practically no chemical engineers, 
moreover, are employed by the Department of 
Scientifics and Industrial Research, and none by ‘the 
Mimistry of Agriculture and Fisheries or by the 
Agricultural Research Counoil. 


The authors are to be congratulated for enabling 
research workers employed by these organizations, 
and others, to learn more of what is going on outside 
their own orbita of activity. The prosperity of Great 
Britain may largely depend on how far this widening 
and quickening of interest can be sustained and 
extended. THomas MOORE 


X 


RESEARCH AND DEVELOPMENT 
AT NON-PROFIT INSTITUTIONS 
IN THE UNITED STATES* 


STUDY of the funds administered by United 
States Federal for research and 
development at non-profit institutions during 1950- 
5l and 1951-52, which has recently been completed 
by the National Science Foundation, indicates the 


extent to which the Federal Government now sponsors 


research and development at such institutions, rather 
than conducting the work in ita own laboratories. 
While in 1940 sponsored research and development 
accounted for leas than 10 per cent of all government 
for this p 080, in 1952 it accounted 

pee 75 ba oent. to the study, Federal 
888 million dollars for scientific 

eral and development at non-profit institutions 
during 1951-52, compared with 294 million dollars 


Selence Foundation, Federal Fundas for Bcienoe. 1‘ 
PD ee rere at Non-profit 
and 1961-1968. Pp. vit48. (Washington, 

Office, 1953.) 30 cents. 
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during 1950-51. Such institutions received 16 per 
cent of all Federal research and development fada 
during 1950-51, but only 18 per cent during 1951—52. 
The distribution among administermg agencies and 
receiving institutions, and the nature of thé work 
sponsored, showed little variation between the two 
years. 

During 1951-52, seventeen agencies of the U.S. 
Government sponsored research and development at 
non-profit institutions ; but four agencies admmistered 
98 per cent of the funds. The of Defense 
administered 53 per cent, the Atomic Energy Com- 
mission 86 per cent, the Federal Security Agency 
5 per cent, and the Department of Agriculture 4 per 
cent. In the Department of Defense, the Department 
of the Navy accounted for 86 per oent of the 
total, or 64 million dollars, 
million dolars of the 
Force and 51 million dollars of the Departament of 
the Army. 

Of the 427 recipient institutions, 408 were located 
in the United States, Alaska, Hawaii and Puerto 
Rico, and 295 million dollars went to 225 educational 
institutions, while three special research organizations, 
namely, the Brookhaven National Laboratory and 
the Oak Ridge Institute of Nuclear Studies, both of 
which are sponsored by the Atomic Hnergy Com- 
mission and operated under the joint auspices of 
gro of universities, and the Rand Corporation, 
is operated by an independent organization, 
are closely related to educational institutions. The 
independent research organisations, forty-eight of 
which receive Federal grants, are, with the exception 
of the research centres formed at the request 
of the Government, the sole institutional up with 
the primary purpose of conducting o research 
and development. Almost half these tions, 
which received 17 milion dollars during 1951—52, 
have been established within the past twenty years, 
and during the two years for which data are available 
the number of such organizations participating in 
Federal sponsored research and development Increased 
from forty-three to forty-eight. During 1951—52, 
twenty-four research centres, defined as research and 
development projects, administered by non-profit 
institutions for the’ Federal Government, received 
funds ; and all but three were operated by educational 


institutions, 47 per cent of the funds that went to- 


non-profit institutions (or 159 million dollars) bemg 
received by these centres mainly for defence work or 
work related to defence. 

Funds for programmes devoted primarily to 
scientific research and development amounted to 
58 million dollars, and the total funds for support of 
research and development are at about 
75 million dollara, or rather more than 20 per cent 
of the total. During 1951-52 applied research 
received 5-1 per cent of the fonds 
activity 22-8 per cent, and basic research 21 per 
Most of the funds were assigned for work in the 
physical sciences, biological sciences during 1951-52 
receiving 19 per cent, social sciences 8 per cent, 
increase of research and development plant 6 per cent, 


Federal granta for the support of agricultural experi- 
mental stations were about 12 million dollars; and 
accounted for about a quarter of the funds available 
to the stations. 
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ISOTOPIC SPIN SELECTION RULES 


By Da D. H. WILKINSON 
, Cavendish Laboratory, Cambridge 


Isotopic Spin 


ee e e in some sense or 
other, the neutron and proton msy be regarded as 
alternative states of the same particle, distinguished, 
without any specific assumption about nuclear foroes, 
by the value dtp eed ‘at cane gee coated The 
isotopic spin of the individual nugleon, the projection 
of which on the z-axis is by the value of 
the isotopic spin co-ordinate, bears & strong formal 
resemblance to ordinary intrmaic spin; the isotopic 
spin operators are closely related to the Pauli spin 


matrices. The idea of alternative nucleon states is 


suggested by the near-identity of the masses- of 
neutron and proton, by their mutual interconversionas 
that take place in ordinary beta-decay, by the beta- 
decay of the free neutron’ and by the supposed role 
of charged mesons m connexion with nuclear forces ; 
more recently we may add the transmutation of 
one nucleon into the other-im reactions such as 
ptopmeptntxtorp+ p =d + nt (ref. 3) and 
ptm = n + x® (ref. 4). 

The isotopic spin formalism has been widely used 
from the early days for computations concerning 
Sow-body nuclear systems ; here it introduces nothing 
new but it makes the calculations look neater. If, 
however, we do not simply regard isotopic spin a8 & 
formal means of distinguishing neutron from proton 
ee ee e 
assuroption conodming nuclear forces, we obtain 
novel resulta that are of a importance for 


’ the classification of many-body nuclear systems and 
understanding 


for certain apparently capricious 
aspects of nuclear reactions ; it is not. clear how 
certain. of these resulta could be obtained outaide the 
isotopic spin formalism exoept perhaps in & very 
cumbersome fashion. The assumption that we must 
make is that the y nuclear forces (that is, 
after allowing for ee ee 
boterects ans) oe: Poe ene mn, p-p 
and n-p forces are states. 
a be kee pete Sar att prota 
the isotopic spins of the individual nucleons according 
to the usual rules for the addition of angular 
momentai., then becomes & good, or almost good, 
quantum number, and ita conservation in certain 
ciroumetances together with the selection rules 
ita behaviour in others become matters of 


great physical the behaviour of the 
component along 5-Axis, Tym TN—Z), is 
qangrilly “evils” Although wo are unable, in any 


See DEPEPA PaT T E E 
is aleer that the 2T + 1 members of the isotopic 
spin multiplet represented by ‘the 27' + 1 values of 


.T, are amply all the different chemical elementa 


that we may make from 4 given nuclear wave- 
function by turning neutron into proton and vice 
versa without of that wave funotion before & 
halt is called by the Pauli exclusion principle. Btates 
that appear only in the self-conjugate (Ts = 0) 
nucleus are then of T = 0; those that appear also 
in the isobaric nuclei of T, = + 1 are 
of T = 1 and ao on. The velf-conjugate nucleus has 
the most states; those of T = 0 cannot be trans- 
ferred to the neighbouring isobars by conversion of 
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neutron into proton and vice veraa, EER ee ete 
but not for those of T = l], the Pauli prmoiple is 
opposed to this increase in the number of identical 
particles. We may think of these 27' + 1 projections 
T, of T as responding to the-Coulomb perturbation 
in the same way as the 2J -+ 1 projections of the 
ordinary spin J along the s-axis are shown up by the 
ee e E EE 

A precise definition of isotopic spin may be given 
in terms of the symmetry properties of the nuclear 
wave function. 


Independence of Charge 


It is well known that the specifloally nuclear forces 
are indeed, to & large degree, independent of charge*. 
The singlet scattering lengths of (the i y 
nuclear) n-p and p-p interactions are alosely the 
same, and the eamall difference may be susceptible of 

itative explanation in terms of the differmg 
tic interactions’. The singlet effective 
ranges for n-p and p-p interactions are not very 
different, if at all*. Within the rather large limits of 
experimental error, the n—n singlet scattering length 
is the same as those for n-p and p-p interactions’. 
The familiar quantitative comparison of the level 
schemes of isobaric nuclei of odd mass shows rather 
generally the close equivalence of the n—n and p-p 
interactions!*11 (including the many-body mter- 
actions); this is also displayed by a comparison of 
n-d and p-d soattering™. 

There is no evidence that conflicts 
directly with this attractive and simple hypothesis 
of charge independence which may, in principle, 
a a ee 
on the meson field}; this, n-turn, derives some 
support from the existence of the m-meson triplet 


showing apparently ent interactions 
with single nuacleons‘4, (Apparent violations of the 
hypothesis are seen in ge nucleon-nucleon 
scattering’, but it is possible that these 
phenomena may be ble with independence of 


difference in mass between neutral and charged 
T-mesons” shows that the specifically nuclear forces 
cannot be completely independent of charge, but this 
does not necessarily follow.) 


Isotopic Spin Multiplets 


If, then, we admit the independence of charge of 
the specifically nuclear forces, we must expect the 
2T + 1 members of a given isotopic spin multiplet 
to have the same spin and parity; if we allow for 
the Coulomb interaction and the neutron—proton mass 
difference, we must also | that they will have 
the same masa, In parti 
the two Sp rane E isobars of a self-conjugate 
(T; = 0) nucleus will be of T = 1 and of equal mass, 
the same as that of the first T = 1 state of the 
T, = 0 nucleus (the ground-state of which is af 
T = 0). In order to test this j tally, one 
must be able to identify the fist T = 1 state of the 
Ts = 0O nucleus and to compute the differences of 
Coulomb energy between the three isobaras. This is 
possible for the triplets *He—*Li—_{"Be), *Li—*Be— 
*B, 1"Be—1 *B—"C, 7B — 140 UN, 4C— 4N— 140 and 
eNO (1) The computation of the Coulomb 

very uncertain, -but if we use the simplest 
P bno oi e anilseclp’ harod aoka di 
conventional radius we obtain the resulb shown in 
Table 1. The column labelled T, = 0 shows the 
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iion WOWERN T. = TAi i 
certain, In Perna 0 1i i voy propabie n 
probable, and in i rather unsure 


lithtnm-6, boron-10 


nini A lA AIR Ga 
earbon- 


experimental excitation in MeV. of the first T = 1 
level in the self-conjugate nucleus; the columns 
labelled Tg = +1 and Tg = —1 ahow the excitation 
at whioh this level is expected to appear in the self- 
conjugate nucleus from consideration of the masses 
of the ground-states of these neighbouring isobars ; 
these masses are known to better than 100 keV. 
except where indicated, the uncertainty in mass then 
being transferred to the predicted excitation energy. 
The starred estimates are based on the masses of 
nuclei within 1 MeV. of instability against heavy- 
particle emission; the Coulomb oorrection is then 
particularly suspect. (The first succeasful comparison 
of this kind was made by Leuritaen!".) 

As yet no certain identifications of isotopic spin 
triplets corresponding to excited states of T; = + 1 
nuclei have been made, though tentative identification 
of the 3-37, 6-2 ahd 7-54 MeV. states of beryllium-10 
may be made with the 5-16 (8-42), 7-48 (5-74) and 
8:89 (7-15) MeV. states of boron-10, ‘the 6-10 MeV. 
state of carbon-14 probably corresponds with the 
8-06 (5°75) MeV. state of nitrogen-14, the 2-28 MeV. 
state of lithium-8 may well be partnered by the 
19-18 (2-18) MeV. state of beryllimm-8 and the 
0-95 MeV. state of boron-12 by the 16-10 (1-01) MeV. 
state of carbon-12. (The energy in brackets is the 
height of the state above the first T' = l1 state.) 
When virtual levels are involved, the Wigner- 
Thomas" shift must be taken into account; when 
this is done, the correspondence between these 
various excited states is good despite the fact that 
we-have no real reason for expecting the Coulamb 
correction to be independent of the state of ex- 
citation. 

Lf we bear in mind the extreme crudity, in these 
light ‚nuclei, of our correction for the Coulomb 
energy, these data constitute strong evidence m 
favour of and hence for the 
idea that T should tentatively be regarded as & good 
quantum number. 


The Selection Rules 


Heavy-particle reactions, If we admit T as a good 
quantum number, it must be conserved in heavy- 
partiole reactions; this has some simple and 
immediate consequences: (i) if we form a nucleus 
in a well-defined excited state of isotopic spin T, it 
must.break up in such a way that the vector sum of 
the isotopic spins of the resultant bodies is also T; 
for example, a state of T = 1 may not lead by 
alpha-particle emission to a state of T = 0 in the 
residual nucleus; (ii) if we out @ reaction, 
in which both incident and product icles are of 
T = 0 (for example, a (dd’), (aat), (da) or (ad) reaction) 
then the residual nucleus must be left in a 
the isotopic spin of which is that of the 


-nucleus ; for example, es eed 


state in a T's = 0 nucleus by inelastic scattering of 
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deuterons since the ta nucleus is of T = 0. It 
> has indeed been found that we do not exaite by this 
means the 8-58 MeV. state of lithium-6'", the 1-74 
MeV. state of boron-10** nor the 2-31 MeV. state of 
nitrogen-141*, which are all, following Table 1, of 
T = 1 (on in t evidence). We may similarly 
understand the failure of the 2-31 MeV. state of nitro- 
gen-l4 to & in the reactions '*O(da)4N (ref. 21) 
and 1“N(aa’)i4N (ref. 22) and be confident that, for ex- 
ample, the reaction 1*O(da)!*B will not readily leave 
boron-10 in the state at 1-74 MeV. The 8-89 MeV. 
state of boron-10 (probably T = 1, J > OJ leads by 
alpha-particle emission prefergntially to the 3-58 MeV., 
T «| state of lithiam-6§ as may be 5 = no 
transitions are found to the two lower (T = 0) states 
of lithium-6. This aspect of isotopic spin conservation 
was streed by Adair, who also pointed out that 
' the cross-sections for competing nuclear reactions 
that lead altarnatively to of an isotopic 
spin multiplet should be closely related. 

- It is not likely that these selection rules will be of 
as wide interest if any of the particles involved in 
the reaction has odd mass, since states of T =~ f are 
of considerable excitation im light nuclei and two 
particles of T = 4 may give a resultant state of 
T = Q or 1 (though if the reaction proceeds via & 
well-defined intermediate state the isotopic spin of 
that intermediate state must, of course, be conserved 
in ita subsequent break-up). 

Beta-decay. The isotopic spin selection rales on 
beta-decay were first considered by Wigner™: they 
are AT = 0 (the transition-must, in fact, be betweeh 
members of the game isotopic spin multiplet) for 
Fermi, and AT = 0, --+ 1 for Gamow-Teller selection 
rules. The distinction between these oases is not 
usually of practical interest in light nuclei since. as 
Ohristy has pointed out, when the isotopic spin 
changes by one unit so does the ordinary spin, and 
a transition without obange of ordinary spin is also 
accomplished without change of isotopic spin. 

Gamma-ray emission. Tadicati™ has remarked that 
the selection rule on any ray transition in 
any nucleus with the exception of electric dipole in 
a self-conjugate nucleus is also AT =Ọ0, +1 
(Radiative transitions, like beta-decay, are patently 
not independent of charge, so we should not expect 
isotopic spin to be of necessity conserved in them.) 
The chance of satisfactorily identifying, say, a state 
of T = 2 in a self-conjugate nucleus or one of T = 8 
in a nuoleus of T, = +1 appears to be rather 
remote, and so this rule and those on beta-decay are 
of but little practioal interest. For electric dipole 
transitions in nuclei of T, =-0, however, we have the 
important role" AT = +1. This rule may be 
seen in o ion in ressing the transition from 
the (2 —) state at 5-11 MeV. in boron-10 to the 
(3 +) ground-state and the (1 +) states at 0-72 and 
2-15 MeV. **, that from the 6-91 MeV. (2 +) state of 
oxygen-16 to the (8 —) state at 6:14 MeV. "4", that 
from the 18-70 MeV. (2 —) state of neon-20 to the 
(2 +) state at 1:63 Mey.” and that from the 8-06 
MeV. (1 —) state of nitrogen-14 to the (0 +) state at 
2-81 MeV.*!. The examples in boron-10, oxygen-16 
and neon-20 are between states of T = 0; that m 
nitrogen-14 is between states of 7’ = 1. It is unlikely 
that these transitions are missing on soccount of 
ordinary fluctuations i the electric dipole matrix 
element, ginoe such fluctuations a to be rather 
small in light nuolei**; that their abeence is indeed 
due to the isotopic spin rule is made probable by the 
observation™ that slesixin dipole transitions between 
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states of T = 1 are in fact not forbidden in nuclei 
of T Lao + l; 

Photodisintegraison. Isotopic spin selection rules 
are potentially of great interest in oertain photo- 
disintegration reactiona™. If we average over all 
gamma-ray energies, the principal contribution to 
the photodisintegration cross-section must oome from 
electric dipole tranaitions**. When the target nucleus 
is self-conjugate, this cross-section cannot become 
large until we are able to excite states of 7 = 1 in 
the d nucleus. This happens in all cases 
below the giant electric dipole resonances for (yp) and 
(yn) processes (at about 20 MeV. in light nuolei) and 
so is not of interest for them. But consider the 
situation if we are interested in (ya) or (yd) pro- 
ceases: it is now not enough that the gamma-ray 
energy be sufficient to excite a T = 1 state in the 
compound nucleus, since such a state will not 
break up by deuteron or alpha-particle emiasion un 
there is enough energy available to leave the residual 
nucleus itself in a T = 1 state. Thus (yd) and (ya) 
processes nay be forbidden participation in the giant 
resonance, their cross-section rising at higher energy 
when a T' = 1 state becomes available in the residual 
nucleus, This effect is dramatically seen™** in the 
reaction 4O(yx)"Be, which does not share the giant 
resonance at 22 MeV. im ™O{yn)"0 and 4*O(yp)"B be- 
cause its Q-value is — 7-4 MeV. and so the first T = 1 
state in beryllium-8 (at 17-0 MeV.) is maocessible 
below a gamma-ray of about 25 MeV., Above 
26 MeV. the-cross-section for the (ya) reaction does in- 
deed rise—although the total cross-section is falling 
rapidly and has dropped to a small fraction of its peak 
value—and more than 95 per odnt of the transitions 
lead by electrio dipole absorption to & (2-+) state 
of berylliam-8 at 17-0 MeV. that must surely oor- 
respond to the ground-state of lithium-8 (see Table 1). 
That this 17-0 MeV. state is indeed of T = 1 is 
further by the fact that ita width against 
break-up into two alpha-particles is substantially 
lees than 0-3 MeV. Similarly, the reaction “O(ya2)*0 
(Q = — 7-1 MeV.) above 24:5 MeV. leaves carbon~-12 
predominantly in ita lowest T = 1 states at about 
16 MeV.**, and when enough energy is left in the 
residual carbon-12 it in turn breaks up by alpha- 
particle emission to leave beryllium-8 predominantly 
in its T = 1 state at 17-0 MeV. 


Purity of lsotopic Spin States 


We have so far supposed T to be a good quantum 
number ; but in fact this cannot be so if only on 


account of the Coulomb perturbation that will mix 
states of differing isotopic spin (the effect of the 
charge-dependent tio interactions is 
relatively slight and may be neglected). The many 
successes, quoted above, of the raw isotopic spin 
salection rules show that isotopic spin states = in 
faot, fai ure; but we must now in 

zA: a ori ase 


degree of purity is to be expected, and to w 
these rules may be relied upon. We may write in 


first-order perturbation theory : 
$ = YT) + Bene) 


where ¢(7) is the wave function’ appropriate to 
isotopic spin T and a7 7’) measures ite contamination, 
in amplitude, by a state of isotopic spin T”. If the 
proceas we are considering ig forbidden for our state 
principally of isotopic spin T' but allowed to one of 
T, it will occur at a rate af({T’) times that expected 
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of it a priori with neglect of the isotopic - spim 
rules, 
Now cansider only one contaminating state : 
aT) = Pr Yep 
Er Er’ 
where HY,» is the matrix element of the Coulamb 
perturbation between the states of T and T” the 
respective energies of which are Hr and Ey bent 
must, of course, have the same spin and parity). 
SET EHR e Cad I a 
H will be measured in unita of e divided by 6*/me!, 
that is, a few tenths of a MeV., while Be—BEy will 
be a few times the level that is, of order 
10 MeV. for the lowest state of light nuclei. am T^) 
r gael occa are tare ace Bea wai 
cent. This approach to the purity of io spin 
states was made by Radicati™, who e a aT) 
for some specific examples on the basis of the shell 
model in L-9 coupling and found values of a}{T’) 
from 2:5 x 10-to 4 x 10*. We must, of 
course, expect that ay{ 7T”) will increase with i 
excitation of the state considered, i to the 
decreasing separation of the states of T Mee 
We must, then, expect.the isotopio spin selection 
rules to be violated; if we test them severely enough 
the ‘factor of discouragement” that they afford is 
measured. by an (T), which may be as much as 104 
for the lowest states of oertain light nuclei and 
& unity at an excitation of perhaps 20 MeV., 
1 the conoept of isotopia spin, will love much of 
its 
We should Abo Bootha, even if T were a good. 
quantum number, the selection rule on electric dipole 
transitions would not be strict. Gell-Mann and 
Telegdi™ have pointed out that the matrix element is 
not zero for an electric 6 transition with AT = 0 
ina T, = 0 nucleus, but is rather of order appropriate 
„ to & magnetic aE transition™ ; the transition - 
“is not completely forbidden, but rather discouraged 
by a factor of order** 3 x 10%/H,*, where By is the 
gamme-rey energy in MeV. Since this factor is still 
as large aa 8 x 104 for By = 10 MeV., this effect is 
unlikely to compete with isotopio spin impurity ss 
principal rnechaniam for the violation of the 
ae (Of even leas importance is the 
relaxation of the rule due to the differing masses of 
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The excitations are in MeF.: status 4 means that the stated value of T ia almost certaln, sta 


bracketed levels contzibute together the stated torpumty. 


In 
widthe™ tand the Wigner limit for heavy pertice emianion®. (The figure for the impuri 


strength of the transition and neglects the magnetic quadrupole effect 


apparent violation of the otopio spin seleotion rule even for at (1) = C.) 
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neutron and proton which would allow electric dipole 
emision to take place, buf 10* to 10" times more 
slowly than in an uninhibited transition.). 

It appears fram this discussion of isotopic spin 
impurity that we may not apply the raw selection 
rules without consideration of the factor of dis- 
couragement that that application would imply, 
especially for states of high excitation where aT”) 
masy be rather large. For example, consider a state 
of T = 1 that may decay by electric dipole emission 
to a T = 0 state or, so far as ordinary spin and 
parity are concerned, by alphe-particle amission to 
AEA only. The raw selection rulos suggest 

ee tee should be emitted but not alpha- 
however, the ‘unimhibited’ width for 
She oar le emission may well be 10* times greater 
than that for gamma-ray emission, and so alpha- 
particle emissidn will certainly remain the dominant 
mode even under the inhibition of the isotopic spin 
rule. Just such an example seams to be afforded‘* 
by the (1 —) state of oxygen-16 at 13-09 MeV. which 
deoays five hundred times more readily by alpha- 
icle emission to T = 0 states of carbon-12 than 
electric dipole radiation (of large radiative width) 
to the ground state of oxygen-16; this is probably 
a T = 1 state with a large value of a0) such as 
we may reasonably expect at such high exnitation. 

Other examples of violation of the raw rules are 
afforded by the observed electric dipole transition 
from the 7-12 MeV. (1 —) state of T = 0 in oxygen-16 
to the ground-state’***, by the formation of the 
5:16 MeY. (2 +) state of T = 1 in boron-10 by the 
bambardment of lithium-6 with alpha-particlea*® and 
by the emission of alpha-partiales to T = 0 states 
from the folowing probable T' = I states: 17-0 MeV. 
in berylliam-8, 7-48 MeV. in boron-10, 15-09 and 
16-10 MeV. in carbon-12, 12:51 MeV. in oxygen-16. 
The 7-48 MeV. state of boron-10 also probably emits 
deuterons to the ground-state of beryllium-8. From 
these various examples we may place limita on 
a A(T”) for several states. The results are summarized 
in Table 2 where, it must be emphasized, the 
estimates of aZ(7”) are rather arude in many oases. 

These values of «ĝ(T”) are all consistent with what 
is expected. of the Coulomb perturbation of a o- 
ally nuclear interaction completely i of 
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“charge. It appears that Table 2, taken in conjunction determining relationships between varicus processes 
with the evidence of the ee spin multiplets (see Evens meson, scattering and produotion’*, Owing 
above and Table 1), supports the idea of independence to existence of the apparently symmetrical 
of charge and suggests that the isotopic spin selection P E oil cictng ercpling 1o ihe cuslens 
Tules may be applied with confidence to states of it becomes senmble to regard the x-meson .as of 
light nuclei, although their limited power aa reflected isotopic spin one. 

in the finite value of a}{T”) must always be borne in ` Holeenberg, W., T. Phe., 77, 1 (1082). For an aoount of the use 


mind. the teotopio spin fi pia E 
In this connexion it is interesting to note a sug- Cpart allant 1048) Wor ee remo ha mal F., “Th 
gestion of T. Lauriteen that many well-defined , Musdear Phynos” (Wiley, 1068). 
states of high excitation in Ts = 0 nuolei that are «Reta a’ pote Oy, Waa Ge a wii 
capable of emitting energetic alpha-particles (say a Phan. Bs Res., 78, 828 (1080 iat 
above an excitation of about 18 MeV. in neon-20, for neers Tool H, Nage, D. H., aiid Yodh, G. B.. Phys. 
le) may owe this definition to their being Røe., 88, 708 (1052). ' 


principally of T = 1 and therefore having alpha- $e Mo bie a 300 (1908) OT D. R, 
partiale widths sbout a +70) times smaller than ‘Breti, G., Oondan, H. U., and Present, R. D., Phys. Rev., E0, 825, 


1986) ; many subsequent 
T.m O states which may be so broad as to be estas paps chy, Erett-end bs 
unobserved. Hater, B. M, J. 8., Phys. ey 135 (1050). 
Mine. BO 204 (10083. Fresh, D. 
Charge Parity Ee gi 7&8, 1983 
The whole of the foregoing discussion has been Rs, di eE Eat Ce ae TAR 
based on the notion of the chargeindependence of © fee uo T Res. Mod. Phys., H, 321 (1062). 


nuclear forces which is indeed demanded if we acoept |, Thomas, G., Phys. Rev., 88, 1100 (196%). 


the evidence of the masses of the isotopic spin w Latter, A. T, and Latter, B., Phys. Rav., 86, 727 (1952). 
Kamm y AN ey amd PAU. Soo., H, 85i (1983). 
multipleta. However, if we relax this postulate of u poohester Conference Report (1952), 


hares indhpendenoa into one of charge-symuneciry— = For example, Chamberiam, Wiegand, O., Pays. 
suppose only that n-n and p-p forces are equal Bees 83 S28 COS. arin AY Bes Nogee Ih P? Phys. 
and ignore the relative magnitude of the n-p foroes ' Bon Jastrow, HÉ., Phys. Ren., 81, 165 

—interesting selection rules still emerge. The evidence serve independence of (1961), for one attempt to pro- 


for this leas restrictive charge-symmetry is rather ” Mest.” , darmodt, R. L, and Hadley, J. Phyw. Rev., 
more extensive than that summarized above for ae Review of Runar Bolanos” 
oharge-i but is of the same ity. It a "ales Sherr, Re, Musther, acker Bolano”, (Stanford, 
is now clear that we may define, but in self-conjugate Phys. Rer., 78, 282 (1040). 


D» Browns, 0. P., Bockelman, 0. K., Bueahner, W. ., and Spertu 
nuclei only, a new quantum number, charge perity®, A Bull. Amer. Phy. Soe., 36, No. 1, 11 (1088). Oe 
that is odd or even according to whether the nuclear. ™ Bockeimen, Q. K.. Browne, 
wave-function does or does not change sign when all | eM : 

Ashmore, À., and Rahe, J. F., Pros. Phys. 30c., ; 
neutrons are changed into protons and vice versa. - Burrows, H Powell, O. F at Ae BA TRA (1950) 


. B., i R ve 

Within the more general framework of oharge- 900, 478 (1961). Van do Graaf, R. J., Sperduto, A., Bueahner, 
. W., and Hinge, H. å., Pays. Eev., 8 , 066 (1054). 

independence, the charge parity operator is associated `u Oarmichael, B. AL, Bam 

with æ rotation about the œw (or y) axis in isotopic Phys. S0., ie a 40% im O. B., Bull. Amer. 

spin. and the charge itself ia odd or even " Ingih, D. R., and Malm, E. (private communteation olted in ref. 10). 

8000 as to whether T' is odd or even. Kroll and “Adat, e ee Oe candi: 

Polay E eS out that, if we limit ourselves „B. Po Piye. Res, 68. 519 (1980); Tam grateful to P 

to reactions of self-conjugate nuolei, consideration of a communication opnoerning 


charge parity alone, and hence charge-symmetry ahve | 
alone, suffices to ji aa most of the isotopio es i = corey Te F- Phys. Rev., 87, 681 (1052). i 
results discussed that have much practical n Gel-wann, W., snd Telegdi, V. Le, Phys, Rev., OL. 169 (1953). 
importance. The rules are that, ay hess eee Se ee ca cre ee ee 
reactions, charge parity: is conserved while m “ Wilkinson, D. H., ones, G. AL, ag., 44, ; 
emission of electrio dipole radiation (only) charge © Clegg, A. B., and wilkinson, D. H. (unpublished). 
must change. _ “Wilkinson, D. H., PAi, Mag., 44, 450 (1083). 
a RA P th selection = wikio, D. H., Phil, Mag. (in course of publication). 
resulta connected wi oe and Bethe, H. A.. Phys. Rev., 78, 115 (1060). 
ale ioie available 46 in tok ener to pall te “Wiking J. J. + and Goward, F. K., Pres. Phys. Sos., A, 64, 1088 
nuclei with T leas than 2, and so, taken in isolation, (1961). 
bear strictly only upon the problem of charge- * Haine, O. A., and Telogal, V. L.. Pigs. Rev., 90, 404 (1985). 
But the evidence of the isobario multi- Si pees Raa pale ee (1963). 
plets is in iteaelf sufficiently strong to encourage the w wetmkonf, V. F., Phys. Res., oe or es 
adoption of the fuller hypothesis of charge-inde-. « wilktoson, D. H., Phys. Res., 00, 721 (1088). 


pendence and the use of the language of isotopic uT. Progrem Report, February 28, 1983. 

in, although the justifloation for this on the basis ea ae ee e 
of selection rules alone should properly await the re Be. Pe 1013 an eee haf Pa oe o 
identification of states of higher isotopic spin. Hema, Phys. Rev., 88, 75 (1051). : 


44 Benders, J. B. pais 


z a T., and Wigner, H. P., 87, 123 (1082 
Meson and High-energy Processes E eee Plow. Rss. (1062). 


The principal concern of this scoount has been ag D pe Pe ome „Eg, Bet 8, 1177 (1062). Bee 
with the effect. of independence of charge in light Te ceo, ga 7 Piya. Rew, 59, 1160 (1069). 
nuclei; but it must be mentioned that it is also of “ For example, Hotties Proe, Hag. Trish T 
greet importance in discussing high-energy inter- y as 1958 Tari ie Ra. 88 6 
actions of nucleons and simple systems“ and in ee s3, i" Pin: SS oqi 
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LETTERS TO THE ‘EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous conwnunioations 


A New Type of Hellum Liquefier 


TWENTY-FIVE years ago,-one of us! an 
‘external work’ machine to be used for the liquefaction 
of the gases of low boiling point, in particular helium 
and hydrogen, in a process simular.to that used by 
Olaude for the liquefaction of airt. The essential 
feature of the suggestion was to replace the conven- 
tional cylinder and piston of the- expansion engine 
by one constructed from an elastic metal bellows. 
Such a bellows engine would form a gas-tight unit 
which could be suspended in a vacuum for thermal 
insulation, and one would the engine to 
operate with a high degree of reversibility. Though 
it was experimentally verifled at the time that metal 
bellows could be used at hydrogen tures, the 
design of an me was not because the 
problem of fatigue fracture seemed to require ax- 
tensive develo t work. 

Since then, Kapitza’ has built a helium liquefler 
incorporating an expansion engine in which a loose- 
fitting piston allowed gas to escape and so provide 
lubrication. Several le have built liquefers 
based on Kapitza’a original work, and Collinst, in 


gaia has developed this type of liquefler into. 


& commercially produced machine which has con- 
ure nen oe wens a 
research. 

As wo believed that a simpler and much lees 

ive liquefler could be built using the bellows 


principle, we about three years ago, the design 
of such a li er. Our early experiments*® showed, 
fortunately, that the e-life increases as the tem- 
perature and that the low-temperature life 


of commercially available bellows was sufficient to 
warrant the construction of a liquefler. The liquefler 
has now been. in operation for the past seven months, 
and this is a brief report of its design and performance. 

We used a bellows of 7-7 om. outer diameter, 
4 cm. inner diameter and 5-4 om. length with fifteen 
convolutions. It is hydraulically formed fram brass, 
one end being closed. The other end of the bellows 
ia fitted with a cup which houses the valves and dis- 
places most of the internal volume when the bellows 
are completely compressed. The valve cup is suspended. 
in the centre of a vacuum case on a thin-walled 
stainless-steel . The inlet gas forces the lower 
end of the bellows downward as it expands, thus 
allowing the use of a thin tension rod to transmit the 
motion to a mechanism at room 
the work is dissipated. The valves are also 
by tension rods. The engine normally runs at 
2-3 cycles per sec. The life of the bellows under the 
present operating conditions of 5-5 a heres inlet 
preasure and the very considerable strake of 2-7 am. 
is about 5 x 10* cycles. 

The heat 


Helium gas at 20 atmo- 
spheres ia supplied at the rate of 15 cubic metres per 
br. (N.T.P.): 70 per cent is reduced to 5-5 astmo- 
spheres for the aR er supply, while the remainder, 
after being cooled by the gas from the 
engine, enters a Joule-Thamson liquefying stage. 


ture where 


581 


Missense EA PETN A 0-4 lit. of liquid 
helium per br., consuming 1-2 lit. of liquid air. This 
liquefaction rate is not the optim um value, as the 
output of the engine is not fully utilized because of 
heat leaks and mefficiency in the heat exchangers. 
A second liquefler is being designed in which these 
defecta will be remedied. Although some work is 
still needed to find the optimum operating conditions 
for the engine as well as the most suitable material 
for the bellows, we feel that the bellows liquefler 
is an attractive method of producing liquid helium 
and, in particular, that fatigue failure will not be a 
serious obstacle. 

A detailed description of the apparatus wil be 
published elsewhere in the near future. 


H. M. Lona 
F. E. Soaon 
Olarendon. ' 
University of Oxford. 
Aug. 19.~ | 


1 Simon, F., Deutsches Redehspatent Nr. DOBS38, January 3, 1028. 

* Cisande, G. O.R. Acad. Sel., Parts, 194, 1566 (1902). 

* Kapitea, FP., Proo. Ray, Soo., A, 147, 189 (1034), 

“Oollina, B. O., Rev. Soi. Inmatr., 18, 157 (1047). 

; H. M., and 8 F. H., Proo. Highth Inter. R : 
ance frei 83. nent 
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Estimation of Heterogeneity from 
Diffusion Measurements 


Iw order to estimate heterogeneity of molecular 
weights (in proteins) from diffusion measurementa, 
Charlwood! uses the relation 


Dav = al {3an | Hx - 1} = 

V (Das [Dayo = D, 
where D; is the diffusion constant,for the weight 
fraction a; (in the sense of probability density), and 
ao the standard deviation of D;. In terms of the 


(1) 


+ ap 
absolute momenta, my = {laity de of the refractive 
index gradient curve this hecomes 


o/Diy = Ne — 1}. (1a) 


tal measurements have led Chariwood 
to believe that in view of the unavoidable 
mental and computational errors it seems unlikely 
that it will be posible to use [D,./D,,, — IP’ 
as an estimate of o/D,,, when that quantity is very 
small, and he, therefore, suggests that in such cases 


there is no other choice but to fall baak on the ratio 


of the lower moments D,,,/D4 = ZaD sre | 


as a somd-quantitative estimate of the heterogeneity. 
The use of the fundamental relation between the 
ratio of averaged of different order and the standard 
deviation® is, however, not restricted. to the ratio 
De Dares and it will be shown that it is possible to 
tain from a knowledge of D,» and D4 a fully 
ia estimate of he , mince the 
ifference D,, — Da4 turns out to be a measure of 
the standard deviation of ye 


We first note that 4/D m` is the harmonic 





Sa, 


3 
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‘mean of the weight distribution of 4/D. We tben 
write the standard deviation of +/D s8 . 

a8 (WD) = LaDy ~ [ Eav Di]. (2) 

Since the harmonic mean is by necessity equal or 

amaller (according to whether the distribution curve 

is symmetrical or skew) than the arithmetio mean, 


subetisition of sais in place of La, D, leads 
to the inequality _ l 
l 
OVD) < Beds — [ga] T Pe Da 8) 


In words: the difference between the weight mean 
and aree mean of the diffusion constant representa 
an upper bound to the variance of the square root 
of the diffusion constent; and 


(VD) 2p, yp, — 1. 
Da : 


In words: the ratio of weight to area mean minus 
unity represents an upper bound to the variance of 
the relative fluctuation of the square root of the 
diffusion constant. In terms of the momenta of the 
refractive index gradient curve, 


a? (Y D) Irim, 

Da m? 

where H is the maximum height of the curve. 
If we wish to test the correctness of formula (3) 
we can do so by means of the approximate relation 


(8a) 


l, 





(80) 


applying under certain conditions between the stand- 
ard deviation of a variate and that of its square root*: 
ot (Vz) = 2. oe (4) 

zi 

l1 olz) 
or o (Vr) = =. ; (4a) 

a Va 


where œ is the arithmetic mean of the variate w. | 
In our case, where only an upper bound for a(4/2) 
is available, (4a) becomes 
l of D\ 


De — Da > 3. ; 

( 2,8 A) > 2 Dao 

The quantities in formula (46) are for sucrose + 

glycine and bovine plasma + sucrose given in the 
accompanying table: -~ 


(4b) 


Dues — Da 
(a) Snorose and glycine es, "6-0 cone 
(6) Bovine pleama albumen + 36-1 14'3 446-0 
sucrose 
From Chariwood’s ‘Calenlated 
Tablo 2. by 


(1)*. 
Substitution into (45) gives: _ a 


@ My yI - 00 


0) t8y Ff. 4/ - 14 


As predicted by (3), the quantity (Dy,.—Du)?'* 
represents an upper bound to a (V D), as estimated 
4). j 
pr values of o(D) are here, of course, only used for 
the sake of the test, the purpose of this paper being 
to devise a measure of heterogeneity for cases where 
the value for o(D} obtained from (1) is unreliable. If, 


however, a” is not very small, the above relation, 





1,¢ 
involving then reliable estimates of both o{4/D) and 
* From the average of the corrected values of Dea Dee. 
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aD), affords in the amount of i lity a measure 
of skewness of the distribution of Dj, provided (4) is 
suitable for the distribution in question. 
. : G. HERDAN 
Department of Preventive Medicine, 
University of Bristol, 


1 Chaiwood, P. H. J. Phys. Ohom., 87, 125 (1083). 

2? Herdan, G., “Small Particle Staiisiios”’, 258 (Klerier Pub- 
lishing Go., Amsterdam, 10538). =e 

* Bartlett, M. 8., J. Roy. Stat. Sec. Hupp., 06 (1936). 
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Axial Flow in a Vortex 


A sBpomyr study. of swirling fluid flow in 4 ` 
-circular pipe has shown that reverse 
flow ocours in the centre of the pipe for some rates 
of swirl and discharge. , , 

The experimental apparatus consisted of æ 2f-in.- 
inside diameter ‘Perspex’ pipe set vertically and 
surmounted by a cylindrical tank containing a ring 
of guide vanes which produced the swirl (free vortex). 
The rate of discharge was controlled by throttli 
at the lower end of the 56-in. length of pipe an 
by adjusting the inflow to maintain a constant free 
surface-level in the tank. Several different throttling 
devices were used, such as & circular orifice, a diver- 
gent cone terminating in a flab\plate with an orifice, 
‘an annular orifice, eto. These were designed to 
give an average axial velocity of 1:5  ft./sec., 
R=8xX104. The flow at R=] x 104 was investigated 
with & smaller circular orifloe. Dye was used for 
indicating fluid path lines but no quantitative velocity 
measurements were ; 

At low rates of swirl the axial velocity at the pi 
centre was leas than the maximum as shown by 
curve a, in the figure. As the swirl was increased the 
axial velocity became negative at the centre (curve b), 
and finally, for higher retes of swirl, the axial velocity 
was positive at centre but negative in & narrow 

ion between the axis and the wall (curve o). , 
The type of throttling device determined the rate 

of swirl at which the transition from curve a to b 


Ny 


Reverse flow tn a ciroular pipe with a vortex 
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and curve b to o took place. It waa possible to 
reproduce curve o with the circular and annular 
orifloes only, and the transition from curve b to c 
occurred at a lower rate of swirl with the circular 
orifice. No qualitative change in the flow pattern 
could be seen between a point 8 in. above the outlet 
and the tank bottom, which was 6 in. below the inlet. 
8o far no satisfactory explanation of this phen- 
omenon has been found. It seems to be related to 
the reverse flow at the centre of a Ranque—Hilach 
vortex tube, although no thermal effects are present 
in this case. k 
These experiments were made in the Hydreulice 
Laboratory of the City and Guilds College, London, 
by permission of Prof. C. M. White. 

Joas B. NUTTALL 


Importance of lon Exchange with the 
Solvent in Kinetic Studies 

In kinetic examination of nucleophilic substitution 
and elmination reactions with various attacking iong 
Y’ in aloohol solution, Bunnett and Zehler! directed 
attention to complications likely to arise from the 
replacement of Y’ by OEt’ consequent upon the 
equilibrium : 


O Y + HOB a HY + O8t’ 


In extension of our earlier wark? on the effect of 
various nucleophilic reagents on the simultaneous 
substitution and carbonyl elimination (LI) re- 
actions of organic esters of nitric acid, we have now 
obtamed definite evidence of the great importance 
of such ion replacement reactions. We record below 
the seperate values of the second-order velocity 
coeficients (In gm.mol.-? lit.sec.-") for the reactions : 

(I) Y’ + PhCH,O°'NO, + PhCH,Y + NO,’ 


(Sy 2) 
and (OI) Y’ + PhOH,.O.NO, > PhOH:O + 
HY + NO,’ (Fco 2) 


for attack by tréé#aly added Y’ = OBt’, OH’ and 
OPh’ on benzyl nitrate in 100 per cent ethanol 
-solution at 60-2°. 

The nearly equal values (Noe. 1 and 2) of the 
velocity ooefficienta for OEt’ and OH’ suggest that 
actual attack is essentially by. OEt’ in both experi- 
ments, in harmony with the independent findings of 
Caldin and Lo 

With OPh’ (No. 8), the ‘value of kNgo2 axhibita 
& marked downward drift as the reaction 
Such a drift should oocar if the formation of free 
phenol in reaction (II) causes a amous 
ment of the equilibrium (I, Y’ = 
left as the reaction proceeds. Inttial addition of free 





* Cooffictent drifts throughous rm. + Cosfficlent oanstant thoughout run 
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phenol to the reaction mixture, in concentrations 
sufficient to swamp the small amount produced in 
reaction (IIT), should, by a maæ law effect, cause 
more-or-leas complete suppression of OEKt’. The 
experimental value of k#co2 thus obtained should 
ap the true value for attack by phenoxide ion. 

t was found that such additions of free phenol 

i concentrations (a) cause succeasive 
popa in kco? towards an totic value, 
and (b) gradually eliminate the drift m the constant. 
In the presence of 0:8 M phenol (No. 5) kEco?2 has 
been reduced to about one-ninth of the original 
value and remains constant throughout the experi- 
ment. The true value of 10'kHo 92 for OPh’ cannot, 
therefore, be greater than 5-8, and extrapolation 
suggests that it may be as low as 2-8. Within this 
range, however, the actual value makes no significant 
difference in the following deductions. 

This value, er with that for ethoxide ion 
(No. 1), permits calculations of the changing con- 
centration of OPh’ and ORt’ present throughout 
SOLAR EA 3. They reveal that, although 
[OPh‘}/[OPh’] + [OEt’] = 0-87 — 0-98, because of 


the much greater nucleophilic power of OEt’, approx- 
imately 90 oent of the total carbonyl elimination 
is effected 


ethoxide ion. Even in a aera 
No. 5 it is still approximately 10 per cent. ident- 
ally, it will be noticed that the replacement of OEt’ 
by OPh’ has a much smaller effect on kS y2 than on 
k2oo2, in agreement with the well-known fact that, 
with basic strength, the nucleophilic power 
of the reagent towards hy diminishes much 
more rapidly than it does towards carbon. 


Our data also an approximate aasesament 
of the value rium constant K = 
[ORt7] rPROET TOP | H] as ~10-4. 


The important implications of these conclusions on 
the validity of previously published resulta for attack 
of various nucleophilic ions in proton-donating sol- 
venta. are obvious. Our investigations are being 
extended and will be published in fall elsewhere when 
they are complete. 


J. W. BAKIR 
A.J. Neate 
Department of Organic Chemistry, 
University, Leeds 2. 
June 17 
- F, and Zahler, R. H., Chem. Rev „49, 309 (1981); of 


1B J 
ee HA., J. Chom. Sow., 113, 666 (1918). 
* Baker, J. W., and Basty, (Aire) D. D. M., Natures, 106, 150 (1050); 


Equilibrium between Ethoxide and 
Hydroxide lons in Ethanol 
Tames is aome evidence that, in solutions made 
by dissolving sodium hydroxide in ethanol, much of 
the hydroxyl ion is laced by ethoxide, the 
equilibrium OH- + EtOH 2 OEt— + H,O lying well 


to the right. AG have confirmed this 
p m rium constant 
= [QOEt-] oo -][EtOH] at 25° 0 


ae solutions made by dissolving 
sodium or sodium hydroxide in ethanol- 
water mixtures oontammg 10-50 per 
cent water by weight. The method 
adopted makes use of the fact that tri- 
nitrotoluene ionizes to give an intensely 
coloured ion in the presence of ethoxide’. 


584 


è 
ly 


The concentration of ethaxide ion in the solutions 
can thus be determined colorimetrically, and that 


of hydroxide ion can then be found by determining 


the total base concentration by titration. 

. The results show a regular trend with solvent 
composition (the activity coefficients have not been 
included m K); they can, however, be extrapolated 
to zero water concentration, whence we find that in 
pure ethanol K = 0-7 -+ 0-2. This implies that m a 
solution made by dissolving sodium or sodium 
hydroxide in ethanol containing v per cent water by 
weight, the percentage p of the base which is present 
as ethoxide ion is (if the concentration of base is not 
so large as to alter appreciably the percentage of 
water in the solvent) as follows: 


# 02 0+ 10 Pdi per cent, water 
P 09 06 ° 06 per oant ethoxide 

These results are in agreement with the kinetic 
evidence -of Baker and Neale’, and also explain why 
the addition of water (1 per cent) has little effect 
on the rate or equilibrium of the reaction between 
ethoxide ion and trinitrotoluene or similar sub- 
stances in ethanolic solution‘. 


1 Wiliams and Bost, J. Chem. Phyt., 4, 251 (1936). 
* Bakar, J. W., and Neale, A. J. (preceding ecmmtunbesilon). 
* Caldin, Long and Trowse, Nature [171, 1124 (1063)]. 
age pane stole Trens. Feared. Soo. [80, 772 (1963)]. Caldin and 
Long (unpublished results). 


Mercuric Oxychloride as Tri-chlormercury- 
oxonium Chloride 


Lrrra is known about the relations between the 
mercury and oxygen atoms in the crystal lattices 
of mercury compounds containing oxygen. We 
decided, therefore, to determine the structure of the 
most- important representatives of this class of com- 
pounds by the use of the X-ray diffraction methods. 
We started our investigations with the study of the 
so-called mercury oxyhalides, among which the 
mercuric as well as the mercurous derivatives are 
known!. 

The orystal structure of these oxyhalides is of 
special interest. According to their chemical formule, 
it should oontain components which, when alone, 
ps pana ie pei of an entirely ‘differant type. 

, the role of the oxygen atoms in the 
ee of these compounds can scarcely be foreseen. 

The t communication briefly reports the 
kaali OF tho K rey hanina of ths aiglo anata oF 
an oxychloride quoted in the literaturo under thə 
formula 2HgOl, 

Ita crystals belong to the cubic tetartohedral clasa. 
The unit cell edge is a == 9-22 A. (thus we have con- 
firmed the value a = 9-21 A. obtained already by 
Gawrych? from the powder photographs). The space 
group is 1*— ot with four formula unite in the 
elementary cell 

Copper Ka radiation was used, and all possible AkO 
reflexions were recorded with the help of a Weissen- 
berg goniometer. The relative intensities were 
determined from the optical densities which had been 
measured with the use of a microphotometer. The 
absorption correction was carried out very carefully, 
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aince the absorption of X-rays in the crystal is 
very high (p = 124 mm.’), 


with the help of 

In the Pacinon T eTM on the (001) many 
overlappings of the maxims occurred. Nev 
it was successfully interpreted by Bexjak’s* modifice- 
tion of the vector algebraic method described by 
Lindqvist®, and the co-ordinates of the 
mercury atoms were thus obtained. It followed that 
the mercury atoms are located in the general 

ions. 

With the help of these mercury parameters, the 
signs of the structure amplitudes F(AkO) were 
de neglecting the contribution of the 
chlorine and oxygen atoms, and the projection of 
electron ‘density distribution by Fourier synthesis 
was computed. The signs were then recaloulated (the 
contribution of the ahlorme atoms being taken also 
into account), and the second Fourier synthesis 
evaluated, from which the final atomic oo-ordinates 
were obtained. The maxima of all atoms were well 
resolved. The diffraction effect exerted ẹ@ more pro- 
nounced infiuence only on the parameters of one 
chlorine atom which came out im the projection close 
to the mercury atom. The structure may be described 
as follows. 

The oxygen atom located on the triad axis is 
surrounded by three mercury atoms in the same 
plane, the distance O—Hg being 2-08 A. On each 
mercury atom the chlorine atom is linked at a distance 
of 2:28 A. in such & manner that oxygen, mercury 
and Alleria: atoms lic akaoa Geeculy hi a siapke 
line. The fourth chlorine stom is mtuated on the 
triad axis and is thus orystallographically different 
from the remaining three. The from the 


oxygen atom is 8:47 A., and from the two adjacent 
mercury atoms 2:04A. and -8:13 A, respectively. 





@, Mereury; O, orygen; O, O, chiorine 


The different fonction of the chlorine atoms in this 
was already assumed by Lammure® from 
purely chemical considerations, but the structural 
formule proposed by him are inconsistent with the 
result of our investigation. 

From the values of the interatomic distances, it 
follows that the (OIH{g),O group is to be considered 
as a complex cation, the anion being the chlorine 
atom in the special position. Mercury oxychloride 
2Hg01,Hg0 is therefore in reality a tri-chlormercury- 
oxonium. chloride [(CIHg),O]Cl. . The detailed dé 
scription | of the structure with all atomic oo-ordinates 
will be elsewhere. 

Obviously, this result gives us no right to assume 
that other mercury oxychlorides are also oxonium 
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compounds, and farther aiies toia in this fleld 
are in progress. 
D. Gapanid 


Laboratory for General and Inorganic eee 
8. Séavar 
Mineralogical and Petrological Institute, 
Faculty of Science, 
University, Zagreb, Yugoelavia. 
May 15. 
1 
xe J. Wn ey. e aodo aay age ew) 
Te Roamiki Chom., 18, 217 (1938) ; 
Oentralblatt, 2, £618 (1989). 
* Grdenls, D., Acda Orget., 5, 288 (1962). 
1 Borjak, A. (of this laboratory; to be published shortly). 
‘Lindqvist, L, Acts Orpat., §, 667 (1962), 
"Tamure, J., O.R. Aowd. Gei., Paris, 288, 240 (1046). 


Some New Derivatives of Umbellulone 


SauerLun’s structure (L) for umbellulone has been 
supported in recent years by the synthesis of some 
of its derivatives by Phillips, and Simonsen!, 
Rydon" and Guha and Muthanna’, A useful review 
of tis eed other work Das Deeb given by Simonas.. 


oy - 
xý ONAN. 


(T) 





The absorption spectrum of umbellulone, however, 
is quite different from that of a simple a,P-unsaturated 
ketone (Gillam and West"), and exhibitae two bands, 
each of fairly high intensity (see graph). The success 
of Gillam and his oo-workers* in resolving the 
absorption spectrum of teocadinene into components 
by ororo po prompted the application of a 
similar technique to umbellulone. 

A sample of the latter compound was prepared by 
fractional distillation from oil of Californian laurel, 
and was subjected to chromatography on an alumina 
column, using petroleum ether as developing solvent. 
Ta. the starting material was colourless, a faint 

coloration (easily visible under ultra-violet 
bend) devia in the column, and using this as 


aloohol. After removal of solvent, the fractions, 
consisting of oily material, amber in colour, and 
with a much leas pronounced odour than the original 
oil, were examined spectroscopically. All gave the 
typical sbeorption spectrum of umbellulane, no 
significant variation in the ratio ¢(220)/*(265) being 
observed. The intensity values found, however, were 
much lower than those of the starting material. On 
ona of th overnight in @ vacuum desiccator, all exoept 
these fractions solidified to a mass of yellowish 
on from petroleum ether 
vied ‘colourless of an optically inactive 
melting pomt 69° (found : C, 80; H,9 Spee 

; H,9- -3 per cent), and 
absorp spectrum shown in the graph 
(AAmax.(220) and 267 my, 2(1%, 1 am.) 238 and 107). 
The total yield of this substance, which was tenta- 
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Bi, 1 om.) 





4 (mp) 
thon of ulone; {è ; (0) 
ae epee ie oer & 
2,4-dinltrophenylhydroxone of y-umbellulone in chloroform 
tively named d-umbellulone, was about 80 per cant 
terial. 


The chromatogram was with development 
by ether and benzene ly, elution im each 
ee iets brunet In Ene oe leo 


solvent. Yields.of ~-umbellulone varying from 40 to 
80 per cent were obtained, a pale yellow colour 
(brown under ultra-violet) appearing an the column 
in each case. 

The 2,4-dinitrophenylhydrazones of both umbellu- 
lone and ¢-umbellulone were The former 
was slow deposited from a mixture of umbellulone 
and Brady’s reagent. from ethyl 
alcohol, in which it is Ty soluble, it had a 
A pom a N, 16-9 per cent ; 

OH aN.: N, i. reopens in chloroform, 
Amex. 388 mu, paa | 1 cm.) 888). The derivative of 
y- abela a was formed more readily, and in better 
yield. It was almost insoluble in ethyl aria 
Recrystallized from chloroform, it had a 
point of 254-255° (decomp.) (found: N, 08 8 per 
cent; in chloroform, Amax. 879 mp, 2(1%, 1 em.) 570). 
The absorption spectra of these two compounds 


by catalytic hydro- 
genation. f-Dihydro one was found to be, 
as described by previous workers, a mobile liquid 
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with a camphor-like smell. Examined ic- 
alty, it had Aner. (220) and 280 mu, B0% I cm.) 36-3 
‘and 8-7, ¢-Umbellulone took up 1:0 mole of hydrogen 
per molecular weight of umbellulone, and formed a 
substance which crystallized in silky needles of 
melting point 79°; AAmax. (220) e and 280 mu, #(1%, 
1 am.) 23-9 and 15 

The similarity of the absorption spectra of umbellu- 
lone and -umbellulone pointa to the presence of 
the same chromophoric system in both compounds. 
Koch’ showed that ots-trans-isomers characteristic- 
ally give rise to absorption spectra with only slight 
differences in the location of the bands, but appre- 
ciable differences in the mg extinction 
coefficients. Inspection of structure (I), however,- 
shows that isomerization of this type cannot occur. 
It is mteresting that two different 8-dihydroumbellu- 
lola have been reported in the literatara, that pre- 

by Sermmler® being a liquid with boiling point 
88—02°/10 mm., while Wemhaus end Todenhofer 
(1829) obtained a crystalline solid of melting point 
55—56°. The relationship of the two substances has 
not been elucidated. 

The abso of carone (IT) has been 
reported by Klotz’, who found AAmax, (200) and 288 mu, 
e 2,700 and 34. If Semmler’s stracture for umbelhulane 
is correct, @ similarity in the absorption spectra of 
carone and 6-dihydroumbellulone would be expected, 
. and was in fact found, the K-band of the latter 
having a lower intensity, 


The investigations were interrupted by the death 
of Dr. Gillam and were incomplete. 

All melting points are uncorrected. Absorption 
spectra were measured on a Hilger W, quarts spectro- 
graph, with a Spekker photometer, and unless other- 
wise stated are in ethyl aloohol solution. 

(The late) A. E. GOLAM 


: -D. Q. Moas 
Biochemical Laboratories, 
Withington H. sae 
University, M 
t A Q. Taman, Oi, ead Binme, JT J. Ohm Bo, 
"Rydon, H. N. P aipg 829 (1988). 
* Guha, P. O. and a arene ers J, ind. 


Inst. Set”, SAA PTB CL 
t Bimonwen, J. L., giant aeaii (wood wiit., Cambcldge, 1049). 
* Gillam, A. B., and West, T. F., J. Chem. Ses., 95 (1945). 
carer” Fs ake Moms, D. G., and Wesi, T, F., J. Chom. Sor., 1308 


' Koch, H. P., Chem. end Indus, Gl, 273 (1942). | 
t Sammler, F. W., Ber. 41, 8068 (10908). 
s Eliots, L RL, J. Amer. Chem. Bo., a ET. 


Effect of oP Abe alae ge on the Shortening 
of Muscle-Fibre Models in Presence of 
Adenosine Triphosphate 


Weser! has shown oe ee in fairly 

high concentrations (20 or above) uces 

relaxation in single glycerinated muscle fibres which 

have shortened or aT tension in adenosine 

hogphate. He found, however, that it had this 

ect only when adenosine 4 soar ga Was ge = 
E roceeding no in presence 

This con teasta markedly with the lengthening 

pr ‘of the so-called Marah factor, which is a protein 


found in aqueous, extracts of ee The latter 
effect manifesta itself only in th of adenosine 
triphosphate and magnesium hloride (2-8 mM) and 


is inhibited®* by traces of caloium chloride (0-2 mM). 
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TP/Mg anosina 
mi ; ATP om 
lo 80 mit and adencking wiley m.: = add- 
ition of magnesium chloride to t mM; Wash mt wash for 10 min. 
in 0:16 Af obloride 
aE toa cate oe perigee 
® Wi 
arr tion of fo Saba 
Lf (SMe n none FP ae an 
shioride to 0-2 mAr. legends as in Fig. 1 ' 


In view of this, it was thought of interest to study 
oe BEUT aod alou inas end. of 
ee hosphate on lengthening in pyro- 
pe or this purpose one fibre- 

ea, 0-35 mm. in diameter and 1-5-2-0 am. long, 
were prepared by the method .desaribed by me*. 
They were loaded at 200-800 gm./aq. om. and, after 
washing in 0-16.M potassium chloride for 1 hr. to ramove 
Marsh factor, shortened by at least 32 per vent of 
their initial length in the presence of 7 mM adenoainéd 
triphosphate +- 4 mM magnesium chloride in 0-16 M 
potassium chloride (this solution is referred to as 
In the experiments which follow, all 
additions of substrates were made such that the final 
concentration of potassium chloride was 0-16... 

The first experment (Fig. l,a) was designed to 
show the effect of .20 mM pyrophosphate (pH 7. D) 
on & muscle shortened previously by 38 per cent of 


Cai 
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ita initial length in ATP/Mg and then washed to 
remove magnesium ions. It is seen that the pyro- 
phosphate brings about slow lengthening which is 
accelerated five-fold by addition of magnesium 
chloride to 4 mM. The second experiment (Fig. 1,5) 
shows the effect of addition of 20 mM pyrophos- 
phate + 7 mM adenosme triphosphate to a similar 
musele. In this case, the muscle remained at its 
shortened length until magnesium chloride was added 
to 4 mf, when rapid lengthening set in. Thus mag- 
nesium. Slots. dvantically modifies the affect of 
pyrophosphate with or without addition of adenosine 
triphosphate, and stimulates lengthening in both 
cases. The effect of the magnesium ion here is the 
oaite of ita effect in the absence of pyrophosphate, 
when it markedly accelerates sh as seen at 
the beginning of the third experiment 2). This 
dso ees aid sei ph re 
phosphate at 4 mM, that is, one-fifth the pae AA 
tion moan ee by Weber. Here 7 mM adenosine 
triphosphate + 4 mM pyrophosphate brought about 
shortening which was rapidly reversed by addition 
of magnesium chloride to 4 mM. This lengthening 
was, however, immediately inhibited and shortening 
ance more accelerated by addition of calcium chloride 
to 0-2 mM. In this connexion, tt should be noted 
that calcium chloride m these low concentrations 
does not stimulate shortening m the absence of 
magnesium chloride, nor in ita presence alone, but 
does 80 only when lengthening m pyrophosphate or 
Marsh factor has occurred 
Fig. 3 shows the effect of osphate concentre- 
tion on the rate of lengthening (a) by itself, (b) in the 
presence of 4 mM magnesium chloride, and (c) in the 
presence of 4 mM magnesium chloride and 7 mM 
adenosine triphosphate. It is sean that lengthening 
occurs at pyrophosphate concentrations as low as 
l mM when the magnesium ion is present, whereas 
. In. its absence | ening is not detectable at even 
4 mM pyroph te. The addition of adenosine 
osphate as well as magnesium chloride further 
ces the effect, although adenoame triphosphate 
ES a ae ea 
little or no change of length. 





Concentration of pyrophosphate (mAf) 


Fig. 3. rais 

kogthaning S iy Mi chiride and 7 oat Br oan, 

phate rhe raie a apran ts of the rate In 20 maf 

Pyrophosphate mo bets 7 mM adenosine 
tip boapbate ate (thet i, tis Mariman ralas} 


n 


587 


r 


Thus, the effect of magnesium chloride on length- 
ening in pyrophospbate is strikingly similar to itg 
effect when the Marsh factor is present. A further 
simuarity is the effect of low concentrations of calcium 
chloride (0: 2 mM) which reverses | in both 
cases. It is not suggested, however, that pyrophos- 
ar R N S A OTE E e 

t, where lengthening is concerned, certain ionic 
pros SY are common and necessary to whatever 
agent may be used to initiate it, and that, in particular, 
the presence of the magnesium ion {2-8 mM) is 


was carried out as 

part of the programme of the Food Investigation 

Organization of the Department of Scientific and 
Research. 


Industrial 
J. R. BENDALL 
Low Temperature Station for 
- Research in Biochemistry and Biophysics, 
University of Cambridge, and 
Department of Scientific and Industrial Research. 
April 1. 


i Weber, H. H., Pros. Roy. Soe., B, 130, 512% (1082). 


*Bendall, J, R., Nature, 170, 1058 (1052). 


- Glycerophosphory! Choline as a Precursor 
of Free Choline in Mammalian Semen 


Ix earlier studies it has been shown! that the very 
considerable concentration of choline in human semen 
(200-300 mgm./100 eS arises through the enzymatic 
hydrolysis by the prostate phosphatase of phosphoryl 
choline formed in the vesicular glands. In continuation 
of this investigation a method was worked out for 
the quantitative estimation of phosphoryl choline in 
tissue samples?. Choline is determined before and 
after treatment with phosphomonoesterase under 
optimal conditions. Purifled prostate phosphatase is 
very useful for this purpose as it displays no activity 
towards secondary phosphate esters. On samplea of 
tissue weighing 0-5 gm. it is possible to estimate 
amounts of phosphoryl choline corresponding to 10 
mgm. choline chloride per 100 gm. of tiseue with 
reasonable accuracy (-+ 5 per cent). 

Analyses of accessory sex from the rat, 
guinea and rabbit revealed itely the presence 
of phosphoryl choline in some of the glands (see 
accompanying table). When, however, a saline ex- 

~tract the ventral prostate of the rat was mixed 
i ae et as ae 
prostate and incubated at 87° C. for one hour, much 
larger amounts of free choline were liberated than 
could be accounted for as phosphoryl choline, 
indi the presence of some other precursor. 
Application of the method of Schmidt et al. for 
estimating glycerophosphoryl choline revealed in the 
vesicular gland and the dorsal prostate of the rat 
S concentration of a secondary choline phosphate 


panel liad rari glycerophosphoryl choline. The 
ound for the seminal vesicle of the guinee pig 


eee ae ee 
Lévy* for total water-soluble choline, 


The following loyed in an 
attempt to uE e eae A trichlorecetio 
acid extract of vesicular glands from a number (4-8) 
of rata was extracted with ethyl ether three times, 


neutralized, and precipitated with barium acetate 
plus four volumes of ethanol. The clear alcoholic 


_ 


*®* Tondguiet, F. (m p 


=3 
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WATER-SOLUBLE CHOLINE OoMPOUNDS IF SONE AccHmORY BEI 
a AINON CEDIR CHLORIDE PER 100 dx. oF 
OWT TIUN 





solution obtained after centmfugation was conocen- 
trated in vacuo, and barium removed as sulphate. 
The resulting solution showed a ratio of 1: 1 between 
total phosphorus and ‘bound choline’. ‘Bound 
choline’ was calculated as the sum of choline liber- 
ated by phospkatase and easily hydrolysable choline, 
which is liberated in 20 min. at 100°C. in N HCl. 
Treatment under these conditions for forty minutes 
does not increase the amount of choline formed. In 


- aleohoho solution the substance gives a precipitate 


with cadmium chloride just like glycerophosphoryl 
choline. 

After acid hydrolysis for 20 min. all the phosphorus 
is recovered in the fraction of barium salts soluble 
in water but insoluble in alcohol, and oan be trens- 
formed titatrvely into inorganic phosphorus 
through F papara of prostate phosphatase. This 
primary ester on treatment with periodic acid’ 
behaves as a mixture of alpha and beta glyvero- 
phosphate. The acid treaiment has possibly caused 
some atpha—beta migration’. 

The ghycerophosphoryl choline is predominantly 
formed ın the vesicular glands in the three species 
investigated and is apparently split very readily by 
an enzyme from the other accessory sex glands, 
especially the ventral prostate (rat) with liberation 
of choline. The formation of this substance appears 
to be under hormonal control as the level (on a moist 
tissus basis) drops to about 5 per cent of the normal 
level after castration (two months). The fact that 
choline is formed by different routes in semen of 
various animals that this substance 
is of importanoe in the reproductive process. The 
study of this problem is in progress. 

This investigation has been aided by grants from 


_ the Jane Coffin Childs Memorial Fund for Medical 


Research, and Kong Christian den Tiendes Fond. 
It is hoped to publish a full report shortly. 
Note. After this communication was submitted 


for publication a note by Diament, Kahane and ~ 


Lévy® has come to my notice, in which the identifica- 

tion of gl hosphoryl choline in rat seminal 

vesicles was ormed as a ferric chloride complex. 
Faank Lounpgvuist 


’ University Institute of Legal Medicine, 
© Denmark. 


Aprl 22. 


t Lundquist, F., Nature, 168, 710 (1046). ` 
' Lundquist, F., Aada Phynol. Soand., 18, 322 (1047). 


i Bohmidt, G., Hecht, L., Fallot, P., Greenbaum, L., and Thannbauser, 
B. J. J. Dal. 197, 601 (1062). 


s Kahans, H., and Lévy, J., Bull. Soo. Chim. Biol, 81, 253 (1939). 

‘Burmester, O. F., J. Bin. Chem., 164, 233 (1044). 

? Beer, H., and Kates, bL, J. Amer. Chem. Soe., 70, 1904 (1848). 

*Diament, M., Kahane, R., and Lévy, J., O.R. Aosd. Sei., Peris, 
$35, 1058 (1063). 
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Enzymes of the Intercalated Disks of 
Heart Muscle Fibres 


Haarr muscle fibres are interrupted periodically 
by basophilic structures known as intercalated disks. 
They are stated not to occur in human fotal heart 
muscle ; but they have been recorded in that of other 
foatal mammals'* and of new-born humans*. Some 
of these authors claim that the disks increase in 
number with age. The function of these disks is 
undecided ; they are invariably associated with the 
Z-band, and it is certain now that they are not, 
as was first thought, histological artefacta. They 
appear to be up of parallel rods which are 
continuous at either end with the myofibrils. . Among 
the ions made for their function (see Cohn, 
1932 *) are that they may represent growing-points of 
cardiac muscle or that they may represent tendinous 
regions. ‘There ıs no real evidence to support either 
of these suggestions. : 

When histochemical tests for succinic dehydro- 
genase are applied to heart muscle of the rat usi 
the method originally by Seligman an 
Rutenberg’, but using neotetrazolum instead of 
blue tetrazolram as recommended by Shelton and 
Schneider’, it can be sean that the intercalated 
disks show & positive reaction, thus indicating 
that they posseas considerable metabolic activity. 
However, dhis reaction is & little leese than that 
of the rest of the muscle fibre, so that in such 
preparations the disks can be distinguished but 
in most cases only with difficulty (Fig. a). However, 
if the succinic dehydrogenase reaction is applied to 
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the heart muscle of rata which have been treated 
with ‘cortisone, or deoxyoorticosterone, the reaction 
in the muscle fibres is found to be increased but that 
of the intercalated disks to have become completely 
negative (Fig. 6). Adrenalectomy resulta in a loas of 
activity from the fibres and disks, and treatment with 


corti reatores the reaction oompleteaely in the. 


fibres but the reaction ia still negative in the disks. 
(Full details of this work are to be published 
olsewhere’.) 

Histochemical teats for phosphatases have also 
been carried out on heart muscle using modifloations 
of the method first described by Gomori*. Non- 
specific alkaline phosphatase (using glycerophosphate 
as & substrate at pH 9-0) was found to be localized 
in the capillary veasels and in all the intercalated 
disks. Using a vanety of ee phosphates (which 
are also aplit by non co phosphatase) the same 
result was obtained. A ectomy caused reduction 
of the phosphatase reaction in the intercalated disks 
but not in the capillaries. Injection of cortisone into 
intact animals had little effect. 

Using riboflavm- phosphate as a substrate (at 
pH 9-0) scarcely any reaction was given by the 
capillaries or by the muscle fibres; but the inter- 
calated disks were positive (Fig. e). With pyridoxal 
phosphate as a substrate the disks give a less- 
marked reaction than the fibres and some were 
sae pa letely negative. (This negative reaction, 

tally, suggests that the positive reaction given 
-by the disks with other phosphate substrates was 
not due to an affinity by hie diia for the reaction 
product, calcium phosphate.) 

When riboflavin phosphate and pyridoxal phos- 

hate were used as substrates in an acid ium 
(pH 5-0) heart muscle was completely negative with 
the former; but with the latter the sarcosomes gave 
& positive reaction, and in the intercalated disks there 
wag a central very thin positive region surrounded 
on either side by a tive region. 

I am indebted to Dr. H. A. Malaty for permission 
to refer to joint experiments on succinic dehydro- 
genase still in the press, and to Dr. A. L. Mormson 
director of research, Roche Products, Ltd., for a 
supply of vitamin phosphates. 

Note added tn proof, August 31. Dephosphorylating 
enzymes are frequently found in cellular sites where 
the production of free energy is necessary (for 
example, brush borders of absorbing cells), and the 
localization of these enzymes in the intercalated disks 
suggests that they may likewise be regions where 
release of energy takes place. Heart muscle fibres 
are not individually innervated as are those of skeletal 
muscle, and the contraction wave must spread from 
the regions of innervation through the cardiac 
syncytium. Because of the presence of de hos-. 
phorylating enzymes in the intercalated disks, it 
seems possible that the latter may act as boosters of 
this contraction wave. It is of interest that speciflo 
choline esterase preparations pre according to 
the method of Ravin e al.’ show, as did their prepare- 
tions, that this enxyme is distributed in granular 
form throughout the cardiao muscle fibres and is not 
localized in the intercalated disks. 

The effect of adrenalectomy*on the enxyme 
reactions is not but effect of injection 
of cortisone and rticosterane into intact 
animals on the succinic dehydrogenase reaction of 
the diaska, is difficult to lain. That thia negative 
reaction by the disks may be a normal ‘strese’ effect 
is suggested by the fact that it was obtained in the 
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heart muscle (obtained within an hour of death) of a 
man subjected to great and prolonged emotional strain 


prior to death. 
GEOFTREY H. BOURNE 
Histology Department, 
London Hoepital Medical College, 
London, E.l. June II. 
1 Witta, L., Amer. J. Ansi., $5, 333 (1919). 
* Jordan, H. H., and Banks, J. B., Amer. J. Anat., KR, 285 (1017). 
* Cohn, A. B, Verkl. Dew Pathol. Ges., 13, 182 (1909). 
å Cohn, A. H., Cowdry’s “Speatal Cytology’’, 3, 1129 (Hoeber, New 
York, 1032). 
š Beligman, A. ML, and Rutenberg, A. M., Solemos, 118, 317 (1051). 
t Shelton, EF. and Schneider, W. O., Amat. Res., 118, 61 (1952). 
7 Valaty, H. A., and Bourne, G. H., J. Physiol. (in the prem). 
* Gomori, G., Prec, Sos. Exp. Biol. Med., 48, 23 (1039), 


* Ravin, H. À. A I.. and Seligman, A. M, J. Pharmacol, Erp. 
Therap , 107, 37 (1983). 


Mode of Action of Berylilum on Alkaline 
Phosphatase 


RECENTLY, Klemperer e al! and Grier e al. 
demonstrated the inhibitory effect of low concentra- 
tions of beryllium galta on hosphatase 
sn viro. This action was found to be rae specific 
and we hoped to be able to shed new light on the 
old controversy concerning intestinal sugar abseorp- 
tion’* and the role of alkaline phosphatase. Into 
isolated parts of the rats small intestine, left 
in atu, we introduced solutions of glucose with or 
without added beryllium sulphate. There was no 
difference in the rate of absorption of glucose. Any 
conclusion from these riments, however, is 
dependent on whether the phosphatase is inhibited 
in vieo as it is in viro. KI that 
interference with phosphaiase action is related to the 
toxicity of beryllium. This would mclude an action 
on phosphatase wn vivo. It seamed necessary, how- 
ever, to obtain more conclusive evidence about this 

roblem, especially about the mode of astion of 

lium salts on alkaline hatase. Klemperer 
et al.’ and Grier et al." PEN pa he possibility that, 
owing to the amphoteric properties of beryllium 
hydroxide, beryllate iona might be the inhibiting 
agent at the pH of optimal enzyme activity. We 
confirmed the observation of the first-named authors 
that the relative inhibition increases with increasing 
pH, reaching a constant high value at the pH of 
optimal enzyme activity; but we must agree with 
them that no conclusion can be drawn therefrom as to 
the form in which beryllium is active as an inhibitor. 
Treadwell and Bonez*, however, clearly demonstrated 
that ions do not exist at a pH lower than 
12-5. At the pH of optimal enzyme activity (0:6) 
practically all the beryllium will be in the form of 
precipitated (colloidal) beryllium hydroxide. 

We investigated the mode of action of beryllrmm 
in the folowing way. Phosphatase activity waa 
determined by & modifloation (unpublished) of the 
method of Kroon e ai”. The reaction mixture con- 
sisted of 0-5 ml. buffer (barbita!—hydrogen chloride), 
0-1 ml. enzyme solution (normal tissue extracts as 
well as dialysed (phosphate-free) and purified enzyme 
solutions were used), 0-1 ml. substrate solution 
(= 4 mgm. sodium-f-glycerophosphate), 0-1 ml. water 
or beryllium chloride solution 8 x 10+ M, final pH 9:6. 

Experiments 1 and 2 in the accompanying table 
are, respectively, a control and a determination of 
the normal inhibition. Experiment 3 shows that the 
inhibiting form of beryllium is eliminated by filtra- 
tion. This is not caused by adsorption on the filter 





paper, aa shown im experiment 4. Obviously the 
~ inhibition ‘muat be ascribed to the beryllium hydroxide 
atin kage 5 and 6 differentiate 
tween the folowing two possibilities : (a) influence 
on the substrate, for example, by adsorption in 
inaccessible form; (b) influence on the enzyme. 
This leads to the conclusion that the inhibition of 
alkaline phosphatase in vitro is caused by interaction 
between ee beryllium hydroxide and the 
itation. Under _the 
the ee is 
not visible in the reaction mrrture de on filter 
paper. It can be made visible by addition of an 
alizarin dye, for example, alizarin bordeaux. After 
filtration a small amount of a coloured precipitate 
is visible on the paper. 

In our opinion, the inhibition tn vitro, as described 
above, beara no relation to the action of beryllium 
in vivo, notwi the suggestion to the oon- 

trary by the development of ricksts-like bone leaions 
on pg dearer of beryllium salts to rate, Klemp- 
erer ascribes the activation of succinic oxidase 
by berytlium to an alteration. of the colloidal structure 
of the enzyme caused by the gelatinous precipitate 
of beryllium hydroxide. He states that this activa- 
tion appears to be 
significance. On the same grounds, in our opinion, 
the tn viro inhibition of alkaline phosphatase appears 
to be unrelated to beryllium rickets and other 
manifestations caused by beryllinm in vivo. 

Ts, A. VAERKAMP 


G. SMITTE 
Histological Laboratory, 
University of Amsterdam. 
May 16 
1 Kjem Sige oom UN 
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t Kiemperer, Bs ot Biot. Ohem., 187, 190 (1.050). 
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Delayed Implantation in the Elephant 
Seal $ 


Sıxan 1950, efforts have been made by biologists 
of the Australian National Antarctic Research 
Expedition at Heard Island to collect material for 
the study of the embryology of the elephant seal, 
probosoideus (Peron and Lesueur). The 
taak- was rendered difficult by the fact that the 
pee Apon most oe ee ee ee 
only retarns to land for 
Copulation occurs during the lat half of October 
and the first half of November, so that when harem 
cows come ashore to moult (between late December 
and late February), they must be from one to four 
months pregnant. It was thought that, by killmg 
cows d the moulting season, a series of early 
fostuses would be o 
Females were therefore killed throughout December 
1952 and January and early February 1958; but 


although in almost every case a well-developed 


corpus luteum was found in one ovary, no mgn of 
an embryo or of an area of mplantation could be 
discovered m the uterus. . 

However, in late February and the first days of- 
March 1953 five females were killed and in each case 
ee eee 
to form a sort of pouch filled with a watery fim 
The mucosa in these areas appeared highly vascular ; 
but microscopic examination failed to discover a 
fætas. 

The uteri were brought beck to Australis and one 


‘pouch’ sectioned. A 1-5-mm. embryo was found 


lying between folds of the uterine mucose (Hig. 1). 
Very little chorionio tissue has so far been found, 
and ‘in the sections so far examined only remnants 
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of fatal membranes were located, indicating that the 
embryo may have been torn from its origmal 
implantation site when the uterus was first opéned. 


The embryo was at the equivalent stage of develop- — 


ment of a human embryo of about three weeks. 
Forebram, nerve cord and ten- somites are readily 
identifiable. ` 
It was thought probable on the above evidence 
that m the elephant seal there is a delayed implanta- 
tion such as occurs in the European badger, the 
American marten, the armadillo, the northern fur 
seal and other species. In such animals the egg 
develops to the blastocyst stage and then lies dor- 
mant, sometimes for months, before becoming 
lanted and continuing to develop. 
evidence was discovered when the 
uterus of a seal killed m mid-December was sectioned 


and a 0-3-mm. blastocyst was found (Fig. 2). The 
blastocyst was enclosed in what to be the 
much-thickened egg ich was closely 


applied and probably attached to the uterine mucosa. 
o sign of mmplantation was: observed. 

Further sectioning oP clschant seal cise n 
different times in the moulting season is now being 
carried out. in the hope of discovering more about 
the early embryology. A, detailed account of these 

together with other information on the sexual 
cycle of the elephant seal’ will be included in a paper 
now in preperation. ; 
L. GIBBNEY 
Biology Section, - 
ivision, . 


Varietal Reaction of Jowar to 
Grain Smut 


Jowar (Sorghum vulgare, L.), an important 

rop, occupies about 28 lakh nores in Uttar 
the State stands third in its production in India. 
The crop is invariably attacked by a severe amut 
disease caused by Sphacelotheca sorghs (Link) Clinton. 
It causes usually 2-5 per oent infection in the crop ; 
` but as high as 65 per cent infection has been recorded 
in some flelds. On the bakis of 2 per cent loss, the 
caa aaa ie esponall Ib for a loas Ob more ian ave 
thousand tons of grain’ or 15:5 lakhs of rupees in 
terms of money annually. Considerable work has 
been dons in Bombay and Uttat Pradesh as well as 
in other States of India on the control of the smut 
by fungicidal seed treatments ; but there seams to be 
no report available on the resistant varieties of jowar 
an omar in India. The work on testing some 
ties of jowar against grain amut waa therefore 

i in 1950 and ponte up to 1952. 
ee ee varieties or cultures of 
jowar were for their resistance towards grain 
amut. The seeds of the varieties or cultures were 
first moistened with water and then thoroughly mixed 
with amut spores (mixed collection from all over the 
United Provinces) in the proportion of 1: 100 and 
three different dates at fortnightly 
eee ee 
tage of smut was calculated by counting 
eab y aoa kaak od Wade ican vetoes or callus 
a a a a a 

smut infection shown by them. 


591 


Resistant - SLB, 4101 
(Below 1 per pent infection) 


Moderately resistant 4408, 44044, 8.4.7905, 4301(8), 
(Below 5 per oent infection) © ` 44088 

a o E E E MBSA 5183-5, A801, 4 1a 43010) 

ga Bai u i 

Vary susceptibie 18, 4106B, 410, 


(Above 15 per cent infection) "SMH, Gall, 18100), 61/4. 

Most of the very susceptible varieties showed 30- 
65 per cent infection. 

It is evident from the results that the moat po 
varieties of Jowar in the State, namely, 8B and bT, 
are highly susceptible. The two cultures 31B and 
4101 to highly reeistant. Five cultures 

moderately susceptible. This information 
may prove useful in evolving varieties of jower by 
combining desirable grain characters with resistance 
to grain smut. 

We are grateful to Dr. T. R. Mehta, economic 
botanist (oilseeds, millets and pulses) to the Govern- 
ment, United Provinces, Kanpur, for the supply of 
jowar varieties and cultures employed during the 
investigation. 

P. R. MEETA 
Banu Sau 
8. O. MATHUR 
8. B. SINGE 


Laboratory of Plant Pathologist to the 
Government of the United Provinces, 


Kanpur. 
May 20. 


Chromosomes of Phylloglossum drummondii, 
Kunze . 


Phylloglosnen, the monotypic genus of the 
Lycopodiaces, ia confined to Australia and New 
Zealand, being represented by the single species, 
Phylogiossum drummondii. Much attention has been 
given to the morphology and anatomy of the plant 
over the past fifty years by Bower, Thomas, Osborn 
and other workers, and there has been much 
speculation on the evolutionary interpretation of 
ita structure. A comprehensive review of all this 
work has been given, recently, by Hackney}; but 
at no time has the cytology of the plant been 
discussed. 

Manton" deals in detail with the cytology of the 
lycopods of big only, and so does not include 
a study of the of Phylloglossum. 

It seams fitting, then, to record the chromosome 
number and arrangement in Phyloglossum drum- 
monds observed in material collected at Heathmont, | 
Victoria, in 1952. The stroboli were flxed in acetic- 
alcohol and preparations made by using the iron- 
aceto-carmme squash technique. 

Fig. 1 shows a metaphase plate of the first meiotic 
division in polar view with 246 bivalents and 10 
univalents, giving a diploid number of 602. Fig. 2 
is ẹ camera lucida drawing of Fig. 1. With such 

large number it is diffloult to obtain the necessary 
‘spread’ of the chramosomes to be oertain of the 
count; but, allowmg for a margin of error in 
obearvation, the haploid number is not lees than 250 
and not more than 255. The presence of univalents 
(marked a in Fig. 2 was verified by observations of 
unpaired chromosomes at the pachytene stage of 
meiosis. 





Hig. 1. Metaphase I; permanent aceto-carmme. (x 1,350) 
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. Manton, in discussing the chromosome number of 
Lycopodium selago, which has 118 bivalents and 37 
univalents,. suggests that the actual number is not 
as significant as the presence of univalentsa, These 
are an indication of irregular pairing and point to a 
aaa hybrid origm. What the hybrid origin of 

Aylloglossum could be, with ita restricted distribution 
and absence of related types, is a matter for specula- 
tion. In the poaseasion of univalenta PAyloglossum 


~ drummondn resembles Lycopodium selago more than 


the other lycopods studied by Manton. 

Considermg the number of chromosomes, however, 
Phylloglossum drummonds, with 2n = o. 502-510, is 
similar to the primitive fern OpAtoglossum vulgatum, 
with a diploid number of o. 500-520. Both would 
appear to have a chromosome number higher than 
any yet found in a wild plant species. 

It is hoped to complete a study of meiosis in 
Phylloglossum drummondii when more freah material 
becomes available. 


My thanks are due to Dr. E. I. McLennan for 


material and Dr. I. C. Cookson for help with photo- 
graphy. 
M. Buackwoop 
Botany School, 
University of Melbourne, 
Carlton, N.8, Victoria. . 
June 25. 


1 Hackney, Prances M. Y, Proa, Idan, Soo. N.S.T., 78, 188 (1050). 
‘Manton, I. ‘ of Oytology and Hvolution in the Pterido- 
phyta’? (1950). 
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Chromosome Numbers In the Desmids 


, Tax following chromoeame counts have been made 
on culture material of the Desmidiaces : 


sgh COND beted Aa Saree n = es 
| Commertaan botrytis Meregh. = 
O bobrpias n = 18 
612/5 C. botrytts ? am 0 04 
ei8t10 P psa Garda.) Baite iaa eee 
ces {Gorda Turp.) Menegh. Aw 0, 
e a O. subiuendens Nordsi. iL - Zå 
1 Hyelothees dussthens (Fm.) Breb, A =m 6.112 
C52/1 X airinn dagiitus (Ehrenb.) Itxigs. and 
Rothe. a= 692 
664/2 Pleerotetan treboouls (Hhrenb.) Naeg. A" 104 


The majonty of these cultures were obtained from 
the Cambridge Culture Collection of Alge and 
Protozoa. The numbers preceding cultures from this 
source are those ignated im that collection. 


The count of n = 18 for Cosmarium botrytis has 
been iously published by met, but is inoluded 
here for comparison. Similarly for Pleurotosntum 


trabecula, which I previously published under the 
erroneous name of P. kalks. 

No morphological differences oan be found between 
the n = 18 and the n = 26 clones of C. botrytis, nor 
between the n = 44 and n = 52 groups within the 
single alone of O. cucumis. ‘The variation in the 
chromosome number in these species does not, there- 
fore, appear to be due to polyploidy, but rather to 
the processes of fragmentation and/or fusion of 
chromosomes. For the former process to result in a 
tranamissible increase in the number of chromosomes, 
& polycentric or ‘diffuse centromere’ type of chromo- 
some organization must be present. Such an organ- 
ization would be a concomitant of the process of 
fusion. Cytological confirmation that one or other 
of these types of chromosome organization exista in 


` these two organisms has been obtained (that for 


C. boirys having been previously published). 
Comparison between the present counts and those 
of previous authors mdicates that variation in the 
number of chromosomes in & species may not be 
confined to the genus Cosmarium. Previous counts 
which have been recorded are, for Hyalotheca 
dissiliens, n = c. 12 (Acton*), and for the forma ménor, 
n = 15 (Pothoff) and for Neiriwn digitus, n = 32 
(Maguitt*) and n == o. 80 (Kopetaky-Rechtperg*). If 
such variation does occur, then these organisms also 
most probably possess the polyoentric or ‘diffuse 
centromere’ type of chromosome organization. 
Netrium digitus, with ita chromosome complement 
of n = 592, has the highest chromosome number yet 
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Frogs, L and 2. Mitotio metaphases plate of N eiri digiias, m m 502 
Fig. 2 was constructed taken at dif- 


from nx asec op a 
farent focal level. x1 
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recorded in the plant kingdom, the previous highest 
being that recorded by 
vulgatum (n == 250-260), 


Department of Botany, 


: King, G. O., Nature, 171, 181 (1063). 

~ " Bes yak et W., “Die 

‘Manton, T., “Problems of 
phyte’”’ (Cambridgs, 1950), 


Rabenhorst Kryptoganern- 
and Evalntion in the Pterido- 


Relation between Dye Uptake and 
Cytoplasmic Streaming in Amaba proteus 


Gorpacam! has recently proposed a theory of 
osmotic work which is based; in part, on the manner 
in which streaming amœbæ accumulate vital dyes. 
Goldacre reported that streaming Amada descotdes, 
when placed in dilute solutions of neutral red, 
methylene blue, or brilliant green, accumulated the 
dye in the tai. Non-streaming amobm became 
stained only at the periphery. pal) aig esa ad 
repeated in this laboratory using proteus. 
The observations in general confirmed. those reported 
by Goldacre, and further experiments employing 
hydrostatic preesure lend support to his interpreta- 
tion. 


Neutral red (0:005 per cent solution) and methylene 
blue (0:010 per cent solution) first in the 
tail of streaming A. proteus; but in each oase the dye 
was 8oon distributed throughout the cytoplasm in 
small vacuoles which eventually became coloured 
intensely red or blue. After 48 hr. m neutral red 
solution, the cytoplasm had a general pmk tinge 
colour in addition to the intense accumulation of dye 
in'the small vacuoles. The nucleus remained un- 
stained. The amobe seen with the naked eye stand 
out as bright red spots. In a 0-002 per cent solution 
of brilliant green, amosbes immediately ceased stream- 
ing and within a few hours underwent cytolysis. 

The effect could be j even more if 
amcebes were kept at 12°C. for some hours. At 
such & low temperature most of the amcebes became 
monopodal in form and streamed very weakly. 
Brought to room temperature (22° O.) in 0-005 per 
cent neutral red solution over a period of 3-4 min., 
the amosbe began streaming more rapidly than 
controls and with a very marked accumulation of dye 
in the tail. The dye was soon distributed throughout 
the amosbs by the moving plaamasol. Onoe the dye 
has been distributed, the colour contrast ia insufficient 
to allow detection of any slightly higher concentration 
of dye in the tail. 

If the dye uptake is causally related to streaming, 
amæbæ subjected to hydrostatic sufficient 
to prevent streaming should also to accumulate 
dye. Amcobe were placed in a 0:005 per cent neutral 
red solution and under & of 425 


atmospheres for 830 mim. With this treatment the- 


amobs rounded up, and the surface membrane 
could be distinguished as a blurred red line (m optical 
cross-section). No dye was detectable in the oyto- 
plasm. The amosbs thus treated did not resume 
streaming until’ 30-60 min. after release of the 
pressure. A second group of amcebes was placed in 
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0:005 per cent neutral red solution and subjected 
to a pressure of 850 atmospheres for 80 min. Again 
the amæœbæ rounded up, with a visible accumulation 
af dye on the surface ; but within 60 sec. after release 
of the pressure they began streaming even more 
vigoro than the controls. When the amobe had 
moved a distance equal to but a fraction of their 
lengtha, the surface membrane was no longer visibly 
‘gtained’, and dye was now clearly visible m the tail. 
With continued streaming the dye d be seen to 
be carried forward and distributed throughout the 


The preasure experimen interest 
because it not only relates the dye uptake to visible 
streaming but also to unfolding of in molecules, 


eacoording to Eyring, Johnson Genaler’s inter- 
pretation of pressure effecta on proteins’. 

In neutral red staining it was noticed that the tail 
of the ammba was slightly acid relative to the rest 
of the cytoplasm. 

Finally, it should be emphasized that the 
observation of the accumulation of dye at the tail 
requires considerable time and patience; the effect 
will not be detected by the casual: observer. 

I wish to thank Dr. Daniel Maxia for his direction 
of this work. 


Department of Zoology, 
University of California, 
Berkeley, California. 
March 28. 
1 Goldacre, R. T., Ist. Rew, Cyt., 1, 135 ee). Goldacre, BR. J., and 
Loreh, I. J., Nature, 106, 407 (1060). 
s Eyring, H. Johnem, F., and Gensler, R., J. Phys. Chem., 50, 453 
(1948). : 


D. M. Peesoorr 


Prusoorr’s confirmation and extension of the 
resulta of Lorch and myself suggest the following 
comments : 

(1) While the accumulation of neutral red in the tail 
of the amam@be must often have been overlooked by 
the casual observer, it can readily be made visible by 
sucking away moet of the dye solution in the hanging 
drop with a fine pipette, which improves the contrast. 
Better still, if the streaming of the amosba is inhibited 
by too high a concentration of dye, it can be restored 
by replacing the dye solution with culture medium, 
when the dye which has been adsorbed by the cortical 
gel over the whole surface of the amoebae is completely 
released into the tail when the amoba has moved a 
distance equal to ita own length. 

Prof. J. F. Danielli informs me that students at 
King’s College, London, have now regularly deen this 
phenomenon in & class experiment using A. proteus, 
which we have found behaves similarly to A. dtacoides 
in this 

(2) The slight acidity in the tail of the amasba repor- 
ted by Prescott has sometimes been suggested as the 
cause of the accumulation of the partly ionized dye. 
Mere passive diffusion of the un-ionized molecular 
species through the membranes, to ionize in inaide 
according to its ionization constant and the pH, 
would result in @ higher concentration of the dye 
ion in the more acid region at rium. However, 
experiment suggests that this difference in colour of 
the imdicator between the tail and the cortical gel 
is not necessarily due to a change in pH, but to a 
change in the protein error of the indicator when the 
protein molecules fold up. It was found that when 
serum aibumin, im & solution strongly buffered at 
pH 7 and containing a trace of indicator, was heated 


84 
on a water-bath and cooled to ita original tempers- 
ture, the colour of the indicator was different from 
that of the qnheated control’. The glass electrode 
change in pH, yet the apparent pH shown: 
by the indicator had changed by about one .unit. 
Unfolding of the serum albumin molecule was suff- 
cient to reverse the sign of the im error with 
phenol red. If protein molecules fold up in the tail 
‘as postulated by Goldacre and Lorch, it would be 
surprising on chemical grounds if there was no change 
in protein error and in apparent pH as measured with 
‘indicators. 

Moreover, accumulation of neutral red was found 
to occur in A. proteus from solutions at pH 4, 5, 6, 7 
and 8 (0-02 per cent dye with M/200 acetate and 
peal a buffers checked by electrode), which 


(8) The differance in colour of the neutral red indice- 
tor between the front and back of the amobe is at 
least partly an artefact due to the difference in 
concentration of the dye. It is imposible to campare 
pH values unleas the concentration of the indicator 
is the same. Neutral red solutions m buffer at pH 8 
appeared red when the dye concentration was high, 
and yellow when the concentration was low; .also, 
the same dense neutral red solution at pH 8 placed 
in a tapering centrifuge tube appeared yellow at the 
Reece Gud and ted oe the: wide, ead A familiar 
example of a similar effect occurs in blood, the red 
cells of which yellow when viewed. aa in- 
dividuals under the microscope. This dichroism has 
been explained by Wright* m terms of the properties 
of the Beer~Lambert law. Any indicator in ita useful 
pH range has an unsymmetrical abeorptian curve, 
due to the presence of the two molecular species, 
and under these conditions the ratio of the transmitted 
light at two different wavelengths is not constant, 
but changes with the concentration and the thick- 
ness of the solution; for the transmitted light is not 
proportional to the dilution, but to the anti-logarithm 
of the dilution, as indicated by the Bear-Lambert 
law, I/I, = exp (— kdO). Thus a change in con- 
centration or thickness can simulate a change in pH. 

Effecta (2) and (8) above, working together under , 
varying conditions, may account for the 
reports on the variation in pH at different parta of 
the. amæba (see also refs. in footnote 3). 

R. J. GoLDAGEE 
Cheater Beatty Research Institute, 
London, 8.W.8. 
1 Goldacre; B. J., Ph.D. thesis, Universtiy of London (1082). 
1 Wright, D. W., PEHA ripe e 
’ mae 
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ar. Buol. A Sa E ir Chambers, 
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an Significance In Psychical 
- > Research” 


' Wa think it is important that readers of Nature 
should not be led by Mr. Spencer Brown’s article on 
“Statistical Si in Psychical Research” 
(Nature, July 25, p. 154) to think that there is ground 
for doubting the validity of the work 
'- of the past twenty years in establishing the reality of 
phenomena . commonly referred to as extra-sensory 
perception. _ 

Mr. Brown says that, in demonstrations of tele- 
pathy, adequate ee series have not been used 
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and that control seriee would- give equally curious 
results. The obvious and adequate control is to 
check series of gueses against packs of cards for . 
which they were not intended. In many of the major 
experiments extensive checks of this kind have been 
made and the results have conformed to chance 
expectation. This seams to confirm the validity of 
the expectations on which the ordinary caloulus of 


contradiction certainly shows a confusion; but the’ 
confusion is Mr. Brown's. He seems to think that the 
applicability of significance. testa to these experi- 
ments depends on the ion that the dice 
throws form a random series. However, the question 
at igene is not whether the dice throws are random, 
but whether or not there is correspondence betweexi 
the dice throws and the target numbers which have 
been randomly chosen. 

Mr. Brown’s tal results on matchmg 
selected’ columns of random nuffbers may. prove to 
be of interest to peychical research. But whether 
this is so or not oan only be judged when’ these 
resulta; published with fall details, have been 
criticized, and (if poæible} confirmed -by othet 
workers. We cannot accept his inference that these 
results invalidate the conclusions drawn from 


experiments in extra-sensory perception. 


8. G. Boar ` 
Queen Mary Co 
University of 
F. J. M. Staarron 
Gonville and Caius Collage, 
' Cambridge. 
pith R. HE THOULESS 
Corpus Christi College, 


Q) Tn immo on whid I ohose to was 
clearly stated in my first paragra Tiig the 
research date (thet ia, th is, the See nes when 
ud and incompetence are excluded), I tried to show 
that these now more doubt 
suppositions, in the theory of 
theory of communication. Thus, sea not pE 
the validity ‘of some of the experimental work by 
accepted standards, I was led to question the validity 
of one of the standards. 
ne I do not say that control series in paychical 
research merely would give statistically significant 
results; I say, more strongly, that they frequently 
doè. 

What have been called control series in some 
experiments have been made up by subsequent 
re-arrangement of the original material, so that lists 
of guesses are matched cards for which they 
were not intended’. The validity of a control made 
up of subsequent selections from the main date is 
itself questionable, but in any event this procedure 
has not always led to insignifloant resultat. Only 
the insignificant scores occurring with this procedure 
are cited as evidence for the validity of the prob- 
ability calculations used; when t goores 
occur, they are taken as evidence for more extra- 
sensory perception, etc. 

(8) I did not suppose that ‘succese’ m peyeho- 
kinesis ta assumed a contradiction; I am 
not at all sure what such & supposition would mean. 
F sega iat the claim for peychokinesis could not 
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be substantiated by statistical 
since the test of significance woul 


oe” alone, 
be vitiated by 


any uncontrollable occurrence of statistically sig- ` F 


nificant deviations in randomized date. If my aritics 
will re-read the passage (pp. 11-21) referred to in 
ref. 6* of my paper, they will see that the conclusions 
of the imaginary tea-cup experiment may not be 
drawn if we have to take into account a mysterious 
agency which might uncontrollably upset the random 
presentation of the cups of tea. If such an ‘agency’ 
could thus ‘upeet’ a process of randomizing, then all 
our conclusions drawn through the statistioal testa of 
significance would be equally affected, including the 
conclusions fram the ‘psychokinesis’ experimente 
themselves. (How are the ‘target numbers’ for the 
ee ee ? By more die 


of an agency which can upset 


randomness. The mysterious ‘agency’? which ‘upsets’ 
the randomiser, like the luminiferous ether of an 


earlier controversy, becomes, with the obsolescence 
of the calculus in which it occurs, a superffuous term. 
(4) Finally, I did not in my pe make the 
` inference that the results I sbtained. in matching 
columns of random sampling numbers invalidated the 
conclusions drawn from experimenta in extra-sensory 
ion. On the contrary, it was from supposing 

that the conclusions drawn from ta m 
extra-sensory perception were already invalid that I 
made the inference that similar data might be found 
elsewhere. In other words, the inference I drew was 
the converse of that which my critica have drawn 


for me. 
g G. Srusxcaae Brown 
Christ Church, r 
Oxford. 
i Nature, 178, 154 (1988). i 
1 Goover, John ents in Psyohioal ” B 
Univ. Press, 1917). Richmond, Nigel, J. Soe. Res., 
B77 (106%), Foreia. Han J. igal i 


‘Boal, 8. G., Pres. Soe. Payoh. Res., 48, 152 (1942). 
' Fiber, Ronald A., The Design of Experiments” (London, 1947) 


Sulphates in African Inland Waters 


Taa communication on this subject by R. 8. A. 
Beauchamp! emphasizes the need for agricultural 
ye designed to explore posmble sulphur 
deficiency in African soils. Mention is made of Storey 
and Leach’s work on hur deficiency in Nyasaland 
which causes the tea yellows disease’. The Tukuyu 
district of the Southern Highlands province of 
Tanganyika ia similarly affected, and since 1045, 
when D. W. Duthie of the Amani Research Station 
diagnosed the disease, gf Seca of sulphate of 
ammonia to tea soils has a routine operation 
and has effectively controlled the disease. 

When this Institute was started in 1950, a series 
of survey manurial experiments was planned, units 
of which are now in operation at and Mufindi 
(Southern Hi Tanganyika) and Kericho 
(Kenya Colony). A further extension to tea areas in 
Uganda is projected. These trials are based on the 
presence and absence of nitrogen, phosphoric acid, 
potash and elementary sulphur factorially combined. 
Nitrogen is supplied as sulphate of ammonia, potash 
as chloride, and phosphate as concentrated super- 
phosphate in order to minimree the effect of adulterat- 


ca 
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‘ing sulphate ions ; fies 
alent to those in the sulphate 


ammonia car in the 

The two years results so far available appear in the 
annual report of the Institute. None of the 
ments shows a response to sulphur, although ib i is . 
known from other investigations being carried out 
that oxidation to available forma occurs within & 
matter of two to three months’. 

The Tukuyu resulta are of special mterest in that 
the nitrogen effect is very marked and is of the same 
order as that shown in fertilizer ts on tea 
im Ceylon‘. It thus appears that the applications of 
sulphate of ammonis carried out during the six years 
prior to the start of the axperimenta have been suff- 
cient to control the tea yellows disease during the 
following two years of experimentation, and that no 
limiting factor inhibiting specific nitrogen response 
has been operative. 

So far, visits to the other tea districta in East 
Africa have not disclosed the characteristic symptoms 
of tea yellows, although tea has been grown in some 
districts for more than twenty-five years. 

T. EDEN 


Ppi in doses equiv- 


Tea Research Institute of East Africa, 
Kericho, Kenya. 
Jane 8. 
1 Beauchamp, BR. 8. å., Naire, 171, 760 (1053). 
1 Storey, H. H. and Leach, B., Ana. App. Bisi., 90, 23 (1946). 
* Tea Resoarch Institute of Tast Africa Ann. Hep, (1062). 
1 Hden, T., “Monographs on Tea Production in Ooylon”’ (1040). 
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Mer. R. 8. A. Buavoname states, “. . . the only 
sources of gypeum in East Africe are those contained 
in the Qretaceous deposits along the coast of 
Tanganyika Territory . 

Somaliland seems to have been overlooked, for it 
zai phically included in, however politically 

m, ‘East Africa’. 

7A ties e Wale e a S a, 
ing into Italian Somalia is found what may be the 
greatest deposit of anhydrite in the world. 
Of Middle Eocene age, It is roughly 1,000 ft. in thick- 
ness and extends over some 27,000 square miles in 
the Protectorate alone’. Mutual benefit would accrue 
if some of this 5,000 cubic miles of roak could be 


` worked to supply the sulphate needs of other parts 


of Africa. ; 
ing Mr. Beauchamp’s remarks about the 
scarcity of African waters with a notable sulphate 
content, I have recently published?! analyses of 145 
water samples from wells and other sources in British 
Somaliland and ing areas, all but two in- 
cluding sulphate estimations. Naturally many show 
very high sulphates, not uncommonly between 2,000 
Mik in the Somaliland Hand At the tiny village of 


Eik in the Somaliland Hand the well-water yielded me 
a figure of 4,440 m. of hate ions, with total 
dissolved solids of the order of 10,000 p.p.m. This 


must rank as one of the moat salind -waters that ig 
anywhere regularly used for human drinki and 
it is so scarce and precious that the wells are fitted 
with padloaked trap doors I 
W. A. Macrapyrayw 
Hope’s Grove, 
Tenterden, 
Kent. 


Daana Wo ks Path a oF a a (Ges 


Agenta, 1933). 
a see ken pia). ow oe 


Somaliland” ( 
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~ PROFESSIONAL AND ACADEMIC 
RESPONSIBILITY AND FREEDOM 


` “PASSAGE in the addreas which Sir John Maud 
delivered last October to the Federation of 
British Industries Conference on the universities and 
industry, in which he discussed the use made by the 
Oivil Service of the university graduate and the 
qualities of the graduate that have proved` most 
valuable, deserves consideration in a wider context. 
First and second among the valuable qualities— 
though not in any way implying that the university 
graduate had any monopoly of them—Sir John put 
integrity and courage. The admmistrative officer in 
the Civil Service, he said, particularly needs the 
characteristic type of mtegrity which the graduate 
should posseas— a passionate respect for the truth; & 
respect which would set limits even to what a Minister 
could say. Sir John suggested that, from his experi- 
ence of Oivi servants, a Minister who wanted to 
answer & Parliamentary question in @ way that was 
not true would have to draft the answer himself, and 
this referred also to all papers which Ministers send 
to the Cabinet when they wish to propound their 
own policy. There ig a limit, he said, even to what 
can be said in Parliamentary debates, and it is set 
by the refusal of a gelf-respectmg admmistrative 
officer to put forward a brief which is not justified 
by the facts. 

That refusal, of course, demands courage as well as 
imtegrity, and while Sir John went on to ilustrate his 
point further in regard to gaining acceptance for new 
ideas, there are reasons for specially welcoming this 
reference to the importance of integrity and courage, 
not only in the public service but alzo in public life. 
The sudden dismissal of Dr. Allen VY. Astin from his 
post as director of the U.B. National Bureau of 
Standards m circumstances which suggest that an 
attempt was being made to influence a technical 
judgment or report by political or other considerations 
has deeply perturbed many American scientists and 
technologists; he has, of course, recently been 
reinstated. Scientista as well as others in Great 
Britam are not happy at the way in which Prof. 
W. A. Lewis has left the board of the Colonial 
Development Corporation. Lf these miagivings are, in 
fact, quite unfounded, the persistent refusal of the 
Secretary of State for the Colonies to give any 
explanation as to why the appomtment was not 
renewed is all the more mysterious. Mr. Oliver 
Lyttelton can scarcely be unaware that existence of 
a behef, whether well founded or not, that the 
appointment was terminated because Prof. Lewis 
gave unpalatable advice to the Colopial Office, is 
i iy oaio Cho reauil seni ie ihe Colonial 
service of scientific and technical experts of the 
standard of professional ability, integrity and 
impartiality that is most desirable. 

Nor would ib be difficult to multiply examples 
where plain and independent speaking by the expert 
on public issues is important. Quite irrespective of 
the political issues of nationalization and ita merits 
or demerits, the technician and transport engineer 


have a right to protest against the disregard of 
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technical considerations, such as the adverse effect 
on technical efficiency if decentralization of railway 
regions is carried too far. The smooth and efficient 
operation of great public services cannot be secured 
if two great political parties insist on profoundly 
disturbing their work and keeping policy and organ- 
ization in uncertainty by makmg them the plaything 
of party politics. Those who are concerned with the 
technical operation of transport or the iron and steel 
industry have & clear right to point out the difficulty 
of operating effectively, and at the same time to 
insist that the national interest demands impera- 
tively that the future of such industries shall be 
determined on the basis of reasonable accommodation 
and not left to the prejudice or mtransigence of 
political parties. Again, while Prof. 8. Zuckerman’s 
committee is considering the possibility of con- 
tamftation of food through the use of insecticidal 
sprays in orop protection, as regards the wider 
question of additions to foodstuffs and the chemical 
manipulation of foods, the Government’s attitude, a8 
revealed in the House of Lords debate on June 10, 
reveals a disturbing reluctance to consider the whole 
question in its relation to health and disease. 

It is against this background of the need both for 
integrity and courage as well as sound technical or 

-professional judgment in publio life, in the publio 
service and in industry, and for independent centres 
of impartial, responsible oriticiam of publio policy— 
the independent centres of reflexion of which Rir 
Hector Hetherington spoke in his Easex Hall Lecture 
-the judgment and integrity of which command 
confidence and respect, that the questions of academic 
freedom and the rights and responsibilities of 
universities are most appropriately considered to-day. 
This point of view, however, was not reflected m 
the discussions on ‘Science and Freedom” at the 
European Congres for Cultural Freedom held at 
Hamburg last July (Nature, 172, 445; 1958), 
although there waa some serious discussion of 
influences which could hamper the free development 
of science in the modern world, and the University 
Grants Committee was several times commended as a 
model agent for the disarete distribution of govern- 
ment subsidies, without usurping the scientist's or 
acholar’s right of self-direction. The Ohanoellor of tho 
Exchequer took a aimilar view of academio freedom 
when he addressed the recent Congress of Universities 
of the Commonwealth at Cambridge. 

Mr. Butler expreased the view that, while there is 
little danger of direct Government interference or of 
parsimony, there is a danger that the development of 
the universities might be moulded gradually, not so 
much by the mdependent desires of the universities 
themselves, as by the call for the production of 
particular types of specialists. Academic autonomy 
is impaired in fact, if not in name, by the granting 
or withholding of funds for particular purposes by 
external authority, such as the Government. ‘This is, 
of course, the root of the objection to {he ear-marked 
grant, as has been explamed very fully by the 
University Granta Committee. It also lies at the 
root of the objections of the American universities 
to Federal assistance, as Dr. H. W. Dodds, president 
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of Princeton University, explained to the same 
Congres, and was earlier emphasized by him and 
L. MX Hacker and Prof. Lindsay Rogers in the 
memorandum they seabmitted to the Commission on 
Financing Higher Education. 

Such misgivings point to one reason why such a 
devioe as the University Grants Committee 1s unsuit- 
able for American conditions ; but as already stated, 
this is too narrow an approach to-day to the con- 
sideration of this question of academic freedom. Nor 
is the issue appropriately discussed solely from the 
angle which is suggested by current discussion on 
political influence. In his Castner Memorial Lecture 
to the Society of Chemical Industry last April on the. 
role of technology in American chemical industry, 
Mr. R. O. Swain, while admitting that a very few 
men and women have used this cloak of academic 
freedom to cover subversive activities, was emphatic 
that this cohfers on governments no right of inter- 
ference in academic matters; it is æ problem that 
should be the responsibility of trained academic 
administrators and not of politicians. 

Mr. Swain fally endorsed the conclusion reached 
by the Association of American Universities in 4 
statement* on the rights and responsibilities of 
universities and their faculties, adopted on March 24, 
1953: “We assert that freedom of thought and 
speech is vital to the mamtenance of the American 
system and is essential to the general welfare. Con- 
demnation of Communiam is not to be interpreted as 
readiness to curb social, political or economic investi- 
gation and research. To meist upon conformity to 
current beliefs and practices would do infinite harm 
to the principle of freedom, which is the greatest, the 
central American doctrine”. 

The interest of this statement for British univer- 
sities, however, lies only partly in its formulation of 
academic freedom as easential to social and national 
welfare. It lies even more in the derivation of ita 
argument for, and defence of, academic freedom from 
a consideration of the nature of a university and ita 
role in national life. Only, in fact, when the function 
of a university in the-society and world of to-day is 
clearly understood can the significance of academio 
freedom be rightly appreciated and sound proposals 
formnlated to safeguard it either from abuse or 
infrmgement. 
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In* this statement, the Association of American 
Universrties points out that the modern university is 
a unique type of organization; like ita medieval 
prototypes, it is an association of individual scholars, 
united in loyalty to the ideal of learning, to the moral 
code, and to the country and ite form of government, 
representing diversified fields of knowledge and 
expressmg many pointa of view. Freedom of enter- 
prise, moreover, is as essential to intellectual as to 
economic progress, and a university- must therefore 
be hospitable to an infinite variety of skills and view- 
points, relying upon open competition among them 
as the surest dafeguard of truth, just as Milton argued. 
The whols spirit of & university requires investigation, 


*The Rights ties of Untversities and thelr 
Faculties : E Batement doga. Ep 16., lnoston, NA.: Dope 
peg ace University, 1 
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criticiam, and presentation of ideas in an atmosphere 
of freedom and mutual confidence. To enjoin uni- 
formity of outlook upon a university faculty would 
put a stop to learning ai the source. 

This, the statement points out, is the real meaning 
of academic freedom, and it rightly adds that it is 
essential nob only that the governing board should 
guarantee a faculty this freedom, but also that the 
reasons for such a guarantee should be understood 
by the public. From quite a different approach we 
thus find the same insistence on public understanding 
as has bean emphasized in recent discussions as & 
condition for the continued effective funotioning of the 
University Granta Committee in Great Britain. More- 
over, the importance of public understanding is 
further emphasized when we consider the position of 
the university in relation to disputed questions of 
scholarship or matters of public policy, where both 
technical or scientific as well as political issues may 
be involved. 

In all such matters, the Association of American 
Universities points out, & university does not take an 
official position of its own lest it in any way dis- 
courage or hmder the pursuit of truth or the 
advancement of knowledge. To fulfil his frmction, 
the tmiversity student or scholar must continue to 
analyse, teat, criticize, and re-aspess existing institu- 
tions and beliefs, approving when the balance of 
evidence supports them and disapprovmg when the 
weight of evidence is on the other side. Not can such 
investigations be limited to the physical world. The 
fact that moral, social and political progress has not 
kept pace with mastery of the physical sciences 
pointa to the need in these spheres for more inquiry, 
criticiam and inventiveness, including the study, if 
necessary, of unpopular ideas. Further, the state- 
ment recognizes frankly that the scholar may be 
compelled to challenge popular disapproval or 
prejudice. In the field of his own competence, the 
scholar may have a duty to speak and to proclaim 
truth even when it is unpalatable. 

The freedom, and with it the responsibility, to 
proclaim the truth is one of the most important 
functions of the university in the modern world. 
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THREE HUNDRED YEARS OF 
AMERICAN PSYCHOLOGY 


History of American Psychology 

By A. A. Roback. Pp. xiv+426+28 plates. (New 
York: Library Publishers, Inc.; London: George 
Allen and Unwin, Ltd., 1952.) 42s. net. 


R. ROBAOK has given us a learned and lively 

account of American psychology since 1640. 

His aim is to do justice to the i tal 

period, which had previously been stadie in detail 

only by W. J. Fay, and to deal more fully with 

certain problems than is posarble in general historical 
works, 

He divides the period under review into three 
stages: 1640-1890, 1890-1910, and 1910-50. The 
first phase begins with Harvard's earliest curriculum, 
the achievement of Henry Dunster, a clergyman 
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educated in England. English, Scottiah and German 
scholarship seams to have dominated the American 
academic world in Colonial days, and ita leading 
figures displayed a keen interest m blems of a 
paychological character. Many topics (for 
example, “The fancy produces real consequences’’) 
formed the subjecta of theses submitted by Harvard 
candidates for a bachelor’s degree in physics. 
Paythology was then a sub-division of physics known 
as pneumatios (or pneumatology). 

Dr. Roback’s treatment of the second phase covers 
more familiar ground. Its novelty lies in its vivid 
character studies. These are often based on personal 
acquaintance and on hitherto unpublished corre- 
spondence. German influence was predominant, 

ecially the voluminous writings of Wilhelm 
Wandt (that “formidable philosophical cobbler’, 
as Gaspet calls him), th McKeen Cattell ab- 
sorbed. Galton’s statistical ideas nto the United 
States; and Titahener believed that his studies at 
Leipzig had not altered the English character of his 
thinkmg. 
In the second half of the book Dr. Roback devotes 
himself to the third phase and becomes much more 
controversial in his emphasis and asseeamenta. His 
comparative lack of enthusiasm for Hull’s behaviour 
theory may be deduced from the soanty space 
allotted to it, Nor is he decided whether Prof. E. C. 
Tolman’s elaborate system, embodying as it does 
elements of all the schools, is more than a ‘colourful 
crazy quilt’. He reserves some very sharp words both 
for factor analysia and for operationism, while neo- 
scholastic psychology escapes lightly. Finally, after 
presenting the limmaries of psychology, he adds an 
annotated inventory of the lesser lighta, the personifled 
footnotes to hi : 

One of Dr. Roback’s difficulties is the fact that 
many of America’s most distinguished paychologista 
have been refugees from Nazi Germany whose fame 


was established before they left . It remaing 
to be seen whether the work of men like Wertheimer, 
Lewin and Kohler will leave a i mark on 


American psychol or whether they will suffer the 
fate of William U. We learn from Dr. 
Roback that the Americans looked upon MacDougall 
not only as an outaider, but also as a foreigner who 
wished to impose his views on them. It would be a 
mistake to overlook the profound differences between 
American and European pointa of view. According 
to Prof. Allport of Harvard, the Americans have 
“motorized” paychology, and he adds that “only 
behaviouriam im both its musocle-twitch and opera- 
tional versions is primarily American”. This gives us 
a clue to the divergence. 

A few decades ago, Dr. Roback tells us, Europeans 
believed that no peychology was to be expected in 
the land of the dollar. Nowadays there may be a 
belief that sage Spt 1 to be expected in 
countries short of dollars. f. Boring, for example, 
has spoken of ‘‘the psychologist’s handicap of living 
in England”. We may be forgiven for wondering, 
therefore, what sort of history of American peychology 
would be written by a In 1930 Pierre 
Janet remarked to Dr. Ro ‘Les Amséricaines— 
ils ont des édifides magnifiques, dea laboratorres 
iImpreasives—mais de psychologie.. .”; and K. R. 
Lorenz recently stated (in ‘Physiological Mechanisms 
in Animal Behaviour’), “an American journal 
masquerades under the title of ‘camparative paycho- 
logy’ though to the best of my knowledge no really 
comparative paper has ever been published in it”. 
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Evidently some Europeans do nót share the Amer- 
icans’ estimate of ther own work. 


whether the achievements of this army are oom- 
mensurate with its Increase in gize. JOHN OCoHEN 


SCIENTIFIC WORK ON BARLEY 


The Barley Crop 

By Dr. Herbert Hunter. (Agricultural and Horti- 
cultural Series.) Pp. ix+187-+12 plates. (London: 
Crosby Lockwood and Son, Ltd., 1952.) 21s. net. 


ARLEY is one of the most interesting of all farm 

) crops. It has a wider tolerance of climatic con- 
ditions, and therefore a wider geographical dis- 
tribution than any other cereal, and its grain has a 

range of uses depending on rts composition 
and the form in which ite constituents exist. It has 
long been fortunate in ite students and historians. Six 
years ago E. 8. Beavan’s remarkable volume ‘Barley, 
Fifty Years of Observation and Experiment” was pub- 
lished posthumously, and now Dr. Hunter has pre- 

this connected account of his well-known and 

valued experimenta with this crop. These were 
begun in Ireland, where he was for sia A gees for 
the barley investigations conducted y the Depart- 
ment of Agriculture in association with Meaars. Arthur 
Guinness and Co., an account of which he published 
in 1926 ina book also called “The Barley Crop”. 
Since then much new material has accumulated. 
The National Institute of Agricultural Botany at 
Oambridge has been continuously studying barley 
varieties since 1919, and the Institute of Brewing ran 
a long series of chemical and fleld studies from 1920 
onwards. The Danish investigators also have -been 
- very active and have produced some remarkably 
good varieties. Dr. Hunter has rendered a valuable 
service in putting together this material and making 
an interesting book of it. 

The book opens with a detailed account of the 
botanical clasarfication of the genus Hordeum and a 
brief history of barley in Britain from prehistoric 
times to the present-day. The records go back to the 
Neolithic period: ‘barley grains somehow got into 
ne ay ee os rome they were burnt 
during the firing but left an impress in the olay from 
which it is possible to effect some measure of identi- 
fication. Even in those thousand years 

naked and hulled types occurred, the 
former predominating more and more as time went 
on; but in the Iron 
Saxon period, the hulled barley. was the more 
common. Some actual grains have been found which 
show that the type was six-rowed H. herastschum as 
shown on Greek and early Roman coins: two-rowed 
barley was not found in Britain until just before the 
Christian era. However it got here, it is now our 
chief type ; the six-rowed sorta are mainly winter or 
spring varieties not very widely grown. - 

When agricultural were first made in 
Britain a number of different varieties were recorded 
in different of the country ; some of them still 
survive and have proved of great valus to plant 
breeders. Dr. Hunter has been strikingly successful 
witi Spratt, crossing it with Archer to produce 
Spratt-Archer, one of the most popular maltmg 
varieties, and with Archer Goldthorpe to produce 
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Camton, a short stiff-strawed variety that will stand 
up to high manuring, and, while not popular with 
malteters, is of great feeding value. 

The Danish breeder, H. A. B. Vestergnard, has 
produced at Abed in Loland some outstanding 
varieties, early and resistant to lodging ; 
some of them, notably Kenia and Maja, have proved 
very useful. in Britain. As the combined result of 
suitable varieties, high manuring for the preceding 
sugar beet, and sound management, the Danish 
farmers obtain the highest yield of barley in the 
world—51-8 bushels per acre; Great Britain comes 
next with 39-2 bushels. 

The effect of manuring, weather conditions, cul- 
tural conditions and other factors on yield and 
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' quality of the grain are discussed with special 


reference to the Irish experiments; it would have 
been interesting to have these with the 
long series of experiments e under the Institute 
of Brewing scheme, particularly to see if the relations 
with rainfall were paralleled in Ireland. 

In conclusion, the author discusses the objecta at 
which the plant breeder should aim, rightly emphas- 
izing the need for resistance to lodging. Most experta 
will agree with Dr. Hunter that high yield and high 
quality can be combined, but very high yields may 
be leas compatible with high 

The book can be strongly recommended to all who 
are Interested in barley: it gives in clear concise 
form an admirable summary of present knowledge of 


this most interesting crop. E. Jons Russe. 


THEORY AND APPLICATIONS OF 
FLUID DYNAMICS 


High-Speed Aerodynamics 

By Prof. Harold W. Sibert. (Prentice-Hall Aero- 
nautical Engineering Series.) Pp. xili+288. (New 
York: Prentice-Hall, Ino., 1948.) mp. 

Supersonic Aerodynamics 

A Theoretical Introduction. By Edward R. O. Miles. 
Pp. x1+255. (London: MoGraw-Hill Publishing 
Go., Ltd., 1950.) 34s. 


Aerodynamics of High Speed 


Faceimiles of Nineteen Fundamental Studies as they 
were in the Scientific Journals. 


Origmally 
With a Bibliography compiled by Prof. George F. 


Oarrier, Pp. xi+286. (New York: Dover Pub- 
lications, Inc., 1951.) Paper, 1.75 dollars; cloth, 
8.50 dollars. ; 


aea pae Aerodynamics 

By W. F. Hilton. Pp. ix+8598. (London, New York 
and Toronto : Longmans, Green and Oo., Ltd., 1952.) 
60s. not. 


Essentlals of Fluld Dynamics 

With Applications to Hydraulics, Aeronautica, 

Meteorology and other Subjecta. By Prof. Ludwig 

Prandtl Authorized translation. . x+452. 

aes and Glasgow : Blackie and Son, Ltd., 1952.) 
- net. 


F. H. W. SIBERT’S book is intended for 
undergraduate students of aeronautical engin- 
eering. The mathematical development is stri 
elementary in character and is set oub in full 
Almost all the examples are numerical in character, 
and, although such computations are by no means 
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to be despised, it is a melancholy commentary on 
the standards achieved in American colleges that it 
has not bean posible to include any problems giving 
developments of the theory. The book is an admir- 
ably clear account of the foundations of high- 
aerodynamios. However, the derivation of the formula 
for the speed of sound as given in Chapter 5 is perhaps 
an exception to this general statement, as it seams 
to imply that there is no distmotion between the 
of the fluid and the speed of sound through 
e fluid. 

Tka ranga vat tiie Dook nan te atn eon A 
fact that it gives a derivation of the Busemann 
parabolic formula, and not the von Kármán formula 
for wave drag on @ projectile. The formulæ for the 
lift and drag on rectangular wings of finite aspect 
ratio are given without proof. 

The book oontains a large number of practical 
Tann to such matters as altimeters, air-speed 

cstors, problems of control and stability at high 
Mach numbers, and the determmation of wind drag 
on & wake survey. 

Dr. Mile's text-book is strictly of an introductory 
character, and is intended primarily for university 
students of seronsutical engineering whose mathe- 
matical equipment goes very little beyond the usual 
course in the calculus. The book therefore contains 
very full mathematical details of such matters as the 
theory of characteristics, and even fuller detaila of 
the construction of the potential equation in cylin- 


drical and spherical co-ordmates. Curiously enough, . 


Busemann’s name does not appear in the index, 
TEE the Busemann coefficients are obtained in 
the last sapor The theory of shock waves is given 
in considerable detail, together with a full account of 
the Taylor~Maocoll investigation of the supersanio 
flow over a right circular cone. The book contains a 
number of examples, a great many of which are 
numerical in character. The von Kármán theory of 
wave drag on slender pointed bodies of revolution is 
not given. Full particulars of the numerical theories 
problem are included. There is a detailed account of 
the graphical-computational method of characteristics 
for axially symmetric supersonic flow. 
Mathematicians and physicists in ape pucks esr 
countries already owe a heavy debt of gratitude to 
Dover Publications of New York for making available 
BO Many classical treatises in different branches’ of 
mathematics and mathematical physics. Prof. 


Carriers book contains a number of especially 
attractive features. It is addressed to students of 


graphic original 
including the famous by Rankine and Taylor 
on shock waves, of Papert on the effect of com- 
preasibility on lift, the pioneer investigations of 
Prandtl, Busemann and von together with 
Papers by Poasio, Lighthill, Tomotika and Tamada, 

many others. It is therefore an invaluable 
resource book for studenta in this subject. 

There can be no doubt that the initiative of the 
Dover Publications in producing a super studente’ 
edition will be greatly appreciated. The present 
volume is also enriched with a very useful biblio- 
graphy. 

Hilton’s book is a lively and exciting account of 
high-speed aerodynamics written especially for the 
aeronautical . The author is certainly to be 
congratulated on the success with which his literary 
style conveys to the reader the sense of interest and 
importance and urgency of the problems which he 
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discusses. The book covers almost the entire fleld of 
high-speed aeronautics. It begins with a general 
survey of the basic observational and experimental 
éffecta about subsonic, transonic and supersonic flow. 
This section very rightly opens at once with a dis- 
cussion of shock stall and its effecta upon drag. Then 
follow the consideration of com ility, effects on 
= and preasure, a study of the effect of shock stall 
itching moment, and a valuable chapter on 
stability and control. This, however, could have 
been improved if the definition of the coefficient 
Gy, Gy, 6,, ba were given at the very beginning instead 
of being Indicated in casual asides, 

The next section gives a good summary of the 
theory of supersonic flow over wings of inflnite aspect 
ratio, of finite aspect ratio, and over pointed bodies 
of revolution. The theory of conical flow is referred 
to vary briefly, so briefly indeed that it is unlikely 
that the terse summary on pp. 312-318, for example, 
would convey very much to the practical designer. 
In this connexion, it is a pity that Evvard’s elogant 
theory of tip effects has not been included., 

The third section gives a very interesting account 
of the high-speed wind tunnels, and of the special 
apparatus and techniques which are needed for high- 
speed measurements. 

The fourth and concluding section of the book 
contains the formal mathematical theory of shock 
waves, together with some valuable sections on 
p ers and jet propulsion. 

e author writes throughout as a practical tunnel 
man who has gai his experience at the National 
Physical Laboratory, Teddington, and the Applied 
Physica Laboratory, Washington. His syes are 
always firmly fixed upon the practical problems and 
ul ees the limitations of the approximate theories 

ich have been devised to correlate experimental 
observations. There are numerous original features 
in the book, such as the use of “carpet diagrams” for 
the representation of the variation of lift coefficients 
with incidence and Mach number. The author does 
not hesitate to express his personal opinions in very 
decisive language, and there are places in which some 
of the details of his presentation may be questioned 
as not entirely accurate; but the broad general 
picture is certamly painted with and enthu- 
mann, and there is no doubt that this book will form 
a moet valuable addition to the library of every 
student of high-speed aeronautics. 

‘The Haesentials of Fluid Dynamics”, by Prandtl, 
is a magnificent account of the physical basis of fluid 
dynamios by one who did so much to create the 
subject by his own researches. The emphasis in this 

is ewentially upon the experimental data, and 
upon the engineering applications, but the mathe- 
matioal theory, although maintained on a strictly 
elementary level, is sufficiently developed to correlate 
physios and engmeering. The present work will 

suggest & com with the book by 
Tietjens on “Fundamentals of Hydro and Aero 
Dynamice”, which was based on Prandtl’s lectures, 
and translated into by Prof. Rosenheed in 
1934. The present book by Prandtl himself covers 
far more ground, and as regards mathematical theory 
is, in the reviewer’s opinion, considerably simpler 
than the earlier work. Prandtl covers a vast field, 
meluding hydrostatics, hydraulics, saeronsautica, 
meteorology, theary of turbulence, and lubrication. 
The aerodynamical applications are, of course, of the 
greatest importance, and they include a good 
Sepenary account of the theory of aerofoila, pro- 
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pellere and windmills, together with a good intro- 
duction to supersonic flow. The section on hydraulics 
includes an introduction to the theory of open water 
courses, and shock.waves on running water, together 
ee ee 
pumpe. The extensive section on meteoro 
oe a ae the 
general circulation of the am over the surface of the 
earth. an ee topics are covered in this 
book, moluding, BCT the theory of heat 
ee eee ut perhaps enough has 
been said to Indicate its immense range. 
Throughout this great survey, the hand of the 
master ia evident m the powerful use of quite 
plementary theory to correlate complex phenomena 
m applied dynamics. On one hand, the book is 
admirably suited to a student who ia approaching the 
subject for the first time and who wishes to start 
i on. the other, it is, in_ 
which can be used” 
with great profit as a book of refarance by the moet 
advanced research students. 


RADIO TECHNIQUES FOR RADAR 


Radio and Radar Technique 


By Dr. A. T. Starr. Pp. xviii+812. (London: Sir 
Isaac Pitman and Sons, Ltd., 1958.) 75s. net. 
HE great advances in radio and electronic tech- 
niques which have taken place in the past two 
decades ware stimulated by the war-time work 
on redar. Most of this work has already been pub- 
lished in a vast number of papers in the technical and 
scientific journals. The American and some British 
work has been collected together in the very com- 
rehensive series of books prepared by the Radiation 
, Massachusetta Institute of Technology, 
and published by MoGraw-Hill. A good deal of the 
British work has also appeared in the much more 
but still fairly comprehensive series pub- 
lished by the Cambridge University Preas. The aim 
of the present book is to compreas most of this work 
into a single volume, The author has of necessity 
had to exercise discrimination m choice of material, 
leaving aside much that is only of Imited interest or 
. has become obsolete. That he has succeeded in 
covering the fleld in a single volume, even though 
somewhat bulky, is no amall achievement, and there 
will be many who will prefer to have the material for 
easy reference in this form. Most of the subject- 
matter has already a in ; but the author 
frequently adds le hints for the engmeer based 
on his own wide experience of these techniques. The 
compression necessary in such a volume will, however, 
lead most serious workers:in the feld to read the 
more specialized books on the different aspects of 
the subject which have already been published. 
The main broad advances which have been made 
lie in the use of circuit techniques to generate the 
wide variety of waveforms which enable modern 
electronic equipment to carry out such complex fanc- 
tions, and in the extension of the usable radio 
spectrum to the microwaves. Since much of the 
cupmment was designed to work s the limits eet by 
fluctuations of a fundamental nature, a much 
better appreciation of the properties and character 
of electrical ‘noise’ was obtained. These matters are 
dealt with, and, in particular, the devel t of 
valves for the generation of microwaves is 
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Chapters axe se included on aerials and waveguides, 
and on the principles’ of modulation and communi- 
cation of information generally. 

Some mathematical treatment is given in the text; 
but the bulk of the theory is relegated to a long series 
of appendixes which occupy about one-quarter of the 
book. A bibliography is given at the end of each 
chapter ; but this seems to have been chosen rather 
arbitrarily, and is by no means a complete account 
of the original papers nor a suitable guide for a 
beginner to the literature on the subject. Frequently 
reference is made to war-time reports of Government 
establishments, These reports are not hassles 
available, and in any event contam material whi 
has been published elsewhere. oo 
produced though the scale of many of the ‘figures is 
too emali for numerical use. For a book contaming 
such a wealth of information the price is not excessive. 

R. A. Serre 


MASS SPECTROMETRY 


Mass Spectrometry 

Report of a Conference ‘by the Maas 
Panel of the titute of Petroleum 

and held in Manchester, April 20-21, 1950. Pp. vi-+ 

205. (London: Institute of Petroleum, 1952.) 30s. 


ABS spectrometry has rapidly become a tech- 
nique of major importance in both routine 
testing and research investigations, and it was with 
the application of this 
Panel of the 
Institute of Petroleum was formed. The present 
volume reports the proceedings of a erence, 
organized by the panel, held m Manchester m 1950, 
and is a valuable addition to the literature on this 
subject. 

Fourteen papers by established workers, surveying 
almost the whole field of mass spectrometry, are 
conveniently divided into four distinct groups, the 
first group deali appropriately, with the funds- 
mental problem of the ionization and dissociation of 
molecules, and comprising four papers covering topics 
such as the measurement of appearance potentials 
and the consideration of the mformation derived from 
these, the determination of bond dissociation energies, 
and the detection of free radicals. The second group 
is concerned with instrumental of mass 

and contains a description of a French 


t features of the modern maes spectrometer. 

Aao iator of the maw spectrometer and the 
preparation of standard gases for calibration purposes 
are dealt with in the third and fourth groupe; these 
are of more general interest and may, therefore, be 
the sections of greatest appeal to the reader not 
sagas asso dasa resect it a deus 
subjecta discussed include isotope enrichment, isotope 
abundance measurementa, syn using carbon-18, 
and some uses of stable isotopes. Also mcluded m 
this section is a valuable discussion of the problems 
involved in the preparation of standard hy bon 
samples. 

A most acceptable feature is the provision of.a 
very complete and classified bibliography on mass 
spectrometry from 1938 to the end of 1950; this in 
no small measure makes amends for the delay in the 
publication of the report. Jass Baw ` 
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‘ACTIVELY ACQUIRED TOLERANCE” OF FOREIGN CELLS 
By Der. R. EÈ. BILLINGHAM”, L. BRENT and Pror. P. B. MEDAWAR, FRS. 


G 


# 


HE experiments to be described in this article 
provide a aolution——at present only a ‘laboratory’ 
solution—of the problem of how to make tissue 
homografts immunologically acceptable to hosts 
which would normally react agamst them. The 
principle underlying the experiments may be er- 
in the following terms: that mammals and 
irda never develop, or develop to only a limited 
degree, the power to react mmunologicall 
foreign homologous tiasue cells to which have 
been exposed sufficiently early im foetal life. If, for 
example, a fostal mouse of one inbred strain (say, 
OBA) is inoculated m utero with a suspension of 
cells from an adult mouse of another strain 
(gay, A), then, when it grows up, the-OBA mouse 
will be found to be partly or completely tolerant of 
akin grafte transplanted from any mouse belonging 
to the strain of the original donor. 
This phenomenon is the exact inverse of woe 


acquired immunity’, and we _therefare propose 
describe it as ‘actively tolerance’, The 
distinction between the two phenomena may be made 


evident in the followmg way. If a normal adult OBA. 
mouse is Inoculated with living cells or grafted with 
skin from an A-line donor, the tissue is 

within twelve days (see below). The effect 
oR carla E hig: eto A 
life is to confer ‘immunity’, that is, to morease the 
host's resistance to grafts which may be transplanted 
on some later occasion from the same donor or from 
sg abd atc src apr lea dada But if the 


P AEPS of foreign cells takes place in fœtal 
has just the oppoatte effect: resistance to a 
eat lanted on some later occasion, so far from 

i tened, is abolished or at least reduced. 
Over some period of its early life, therefore, the 
pattern of the host’s response to foreign tissue cells 
is turned completely upaide down. In mice, it will 
be seen, this inversion takes place in the n 


eighbour- 
hood of birth, ee 
thereabouts when the moculation of foreign tissue 


confers neither tolerance nor heightened remstance— l 


when, in fact, a ‘test graft’ lanted in adult life 
to ascertain the host’s degree of immunity is found 
to survive for the same length of time as if the host 
had received no treatment at all, 


Earlier Work 

The literature of experimental embryology is rich 
in evidence that embryos are fully tolerant of grafts 
of foreign tissues. It is lees well known (though no 
leas firmly established) that embryonic cells trans- 
planted into embryos of different genetic con- 
stitutions may survive into adult life, although their 
hosta would almost certainly have rejected them if 
transplantation had been delayed until after birth. 
The transplantation of embryonio melanoblasts' 
provides the most conspicuous evidence of this 

enomenon—not because melanoblasts are j 

their immunological properties, but simply 
thair genetic origms are at once betrayed by the 

* British Empire Cancer Campaign Research Fellow. 


Department of Zoology, University College, University of London 


pigmentation of the cells into which they ultimately 
develop. Unfortunately, with embryonic 
melanoblaste, having been done with quite different 
purposes in mind, do not make it possible to decide 
whether survival into adult life ia due to an antigenic 
adaptation of embryonic cells which have 
obli to complete their development in genetically 
foreign soil, or whether it is due to a suppreasion or 
areni of the host's immunological : 
An exactly Ie phenomenon. been 
described by Owen’, who found that the majority of 


dizygotic cattle twins are born with, and long retain, 
red blood cells of dizygotic : each calf contains 
@ proportion of red cells nging genetically to 


nali mired with. ted Geld belonging Wortharey ets 
lineage of its twin. There is no reason to doubt that 
this is because the cattle twins, being synchorial, 
exchange blood in fostal life through the anastomoses 
of their placental vessels. (This is not a peculiarity 
of cattle, for a human twin with red cells of dixygotic 
origin has lately been desecribed‘.) Inasmuch as the 
provenance of the red cella was revealed by their 
reactions with specific agglutinins, it is most unlikely 


that the survival of foreign erythrocyte-fo cells 
into adult life was made possible by kind of 
antigenic adaptation. Moreover, we have found that 


the majority af cattle twins at birth and for long 
after are fully tolerant of grafts of each other’s akin‘. 
soa: Salen Sn Ol avira aerate cab ee 
to ‘adapt’ themselves antigenically 
is Corg Howie: but they survived nevertheless. 

The experiments of Cannon and Longmire* have & 
direct bearing on the phenomenon of actively acquired 
tolerance. About 5-10 per cent of skin 
exchanged between pairs of newly hatched chicks of 
different breeds are tolerated and survive into adult 
life; but the percentage of succeases falls rapidly as 
the age at which the chicks are operated increases, 
and reaches zero by the end of the second week. 
These results will be referred to later. 


Experiments with Mice 

A single experiment will be described in moderate 
detail: the recipients were mice of OBA strain, the 
donors of A strain. The data for transplantations 
between normal mice of these strains are as follows. 
The median survival time of A-line akin grafts 
hard semen normal OBA adults (regardless 
of of sax, or of age within the mterval 
6 weeks-6 months) is 11-0 + 0-8 days’. In 

such a graft, the host enters a state of 


transferred to a normal OBA adult by the intra- 
peritoneal implantation of pieces of lymph node 
excised from a OBA adult which has been actively 


(Exp. 78), a 
OBA female in the 15~16th day of pregnancy by a 
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cares male was anesthetized with ‘Nembutal’, and 
wall exposed by a median ventral incision 

. The skin was mobilired but not reflected, 

and particular care was taken not to damage the 
mammary vessels. By manipulation of the abdomen 


with damped gauzes, six footuses were brought into 
wall. Each was injected 


oft nee 


itself, consisting of a suspension in Ringer’s solution 
of small organized tissue chumps, isolated ocells, and 
call debris, had been prepared by the prolonged 
chopping with scissors of testis, kidney and splenic 
tissue from an adult male A-line mouse.) After 
injection of the foetuses, the skin was closed with 
in sutures. 

Five healthy and normal-looking young were born 
four daya later; of the sixth foetus there was no 
trace. Hight weeks after their birth, when the 
lightest weighed 21 gm., each member of the litter 
was - with a skin graft from an adult 
A-line donor. The first inspection of the grafts was 
carried out eleven days later, that is, at the median 
survival age of A-line skin grafts transplanted to 
normal OBA hosts. The grafte on two of the five 
mice were in an advanced stage of breakdown; the 
a T the other a (one male and two females) 

ed autografts in every t exoept their 

PR T albinisn. Each of these three grafts 

became perfectly incorporated into its host’s skin 

‘ and grew a white hair pelt of normal density and 

etiutndas. Fifty days later, one of the three mice 

received a second A-line graft from a new donor, and 

this graft also settled down without the least symptom 
of an immunological reaction. 

The graft on one of the three animals underwent 4 
long-drawn-out ‘spontaneous’ involution, beginning 
somewhat before the 75th day after transplantation 
and ending with complete breakdown shortly after 
the 91st day. The other two mice were made the 
subjecta of an * designed to show that 
acquired tolerance is due to a failure of the host's 
immunological response and not to an antigenic 
adaptation of the grafted cells. When the two grafts 
were of 77 and 101 days standing, respectively, and 
still in immaculate condition, ther hostas were 
inoculated imtra with chopped fragmenta 
betta ae nodes from normal OBA mice which had 

been actively immunized against A-line skin. The 
grafte began to deteriorate 2-3 days later, with signs 
of vascular congestion and stasis; contracture, 
hardening and discoloration took place progressively, 
and the grafts were reduced to sabs by the 
fourteenth day after the nodes had implanted. 
It follows that tolerant hoste are fully le of 
giving effect to a state of immunity which been. 
elicited by proxy, and that the tolerated grafts have 
not lost their ability to respond to, it. 

The fertility of the mice was entirely 
See ee ee 
by their male litter mate. When they had grown up, 
two liters (of six and eight respectively) were 
challenged with grafta of A-lme akin. Breakdown of 
all the grafts was far advanced or complete by the 
eleventh day after their transplantation. 

The resulta of Exp. 78 damonstrate the great (but 
not necessarily indafinite) longation of the life of 
fics ces made Tole by 6 a pre-emptive exposure 
of their hosta to foreign homologous cells. Beyond 
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this, they demonstrate (a) that this prolongation of 
life is not due to an transformation of the 
Sena ive absorption of antibodies 

for example, of the fœtal inoculum which 
had survived into adult life; and (b) that acquired 
tolerance is either not tranaferred to, or is too weak 
or too ephemeral to make itself evident in, the 


Two of the five mios of Exp. 78 gave no evidence 
of increased tolerance of A-line cells. We suppose 
thet this was because they were imperfectly mjected. 
Only in one experiment so far has every injected 
foatus given rise to a tolerant adult. 

The more important resulta obtamed from the 
investigation of other litters may be summarized as 
follows. (1) The conferment of tolerance ia not of an 
aljl-or-nothing character; every degree is repre- 
sented, down to that whjch gives the test-grafta only 
a few daya of grace beyond the median survival time 
of their controls. (2) The conferment of tolerance is 
tmmunologi specific. Thus a OBA mouse made 
tolerant oe A-lme tiasue, or vice versa, retains the 
ability to react with unmodified vigour mst skin 
from a donor belonging to a third strain, AU. 
(Equally clear evidence of the specificity of acquired 
tolerance is given in the following section.) But it 
has so far been our experience that the transplanta- 
tion of (say) AU skin to a CBA mouse that is tolerant 
of á -line cells will elicit a reaction which, in addition 
to destroying the AU graft, causes an A-line graft 
already in residence to go through & severe immuno- 
logical crisis. Although we have evidence of a sharing 
of tissue antigens between strains A and AU, this 
phenomenon is difficult to interpret, for the antigens 
common. to strains A and AU are merely a sub-group 
of those to which the OBA host is manifestly un- 
responsive. It may therefore turn out that the 
oontinued well-bemg of a tissue homograft upon & 
tolerant host depends upon the oe of the 
antibody-forming system, and that if this is awakened 
by tissue antigens other than those of which the host 


is tolerant, antibodies directed against ita, until then,. 
tolerated may be formed as well. (3) A wide 
histological variety of tissue cells is capable of oon- 


ferring tolerance to homografts of akin. It is by no 
means obligatory that akin cella, or even epithelial 
cells, should be among them. (4) We have inoculated 
ninety-six new-born mice with adult or footal tissue 
cell suspensions to decide whether tolerance can be 
conferred by exposure to foreign cells at this relatively 
advanced stage of development. The majority 
received a single imoculation of cells as soon as 
possible after birth; a small subgroup of these was 
injected with 0-05 cortisone acetate on the 
same occasion and several more times during the first 
week of life in an attempt to delay the maturation 
of the antibody-forming system’. The remainder of 
the new-born mice received repeated injections of 
foreign tissue cells in increasing quantities over the 
period of a month from birth. In all, only nme mice 
(about 10 per cent: of. the experiments of Cannon 
and Longmire referred to above) showed an increase 
of tolerance when tested with a skin graft from the 
donor strain, and six of these were members of a 
single litter of aight which had received a single 
inoculation of cella, without cortisone, immediately 
after birth. dis Gane te ada TES the preat 


tolerance nor enhanced 
are, in general, too old for a tiasue inoculum to confer 
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tolerance, and too young for it to confer immunity; 
the epoch of birth represents a null period durmg 
which the net outcome of exposure to foreign cells is 
to leave its subjects in a state of unaltered reactivity. 
(5) Grafte removed from hosta which have tolerated 
them, and then transplanted to normal mice of the 
host's strain, survive 3-8 days longer than freshly 
transplanted homografts of normal skin. Buch 
homografts cannot, however, be compared directly 
with homografts of normal skin, because a high 


proportion of the corium of each will probably have, 


been replaced by cells and cellular derivatives of host 
origin. 
Prellminary Experiments with Chickens 

Donors and recipients in these experiments were 
of Rhode Island Red and White Leghorn breeds, 
respectively. Skim transplanted from two weeks old 
Rhode Island Red chicks to White Leghorn recipients 
of the same age, using Cannon and igmire’s 
methods*, is completely destroyed within ten days of 
grafting, to the accompaniment of an inflammatory 
reaction of conspicuous violence. 

The embryonic chick is particularly well suited to 
experiments which make use of cellular inoculation, 
because the intravenous route is so easily accessble. 
Using methods demonstrated to us by Dr. O. Kaplan, 
whose help has been of the greatest value, we have 
obtained successful results by ing 0-2 mi. 
unmodified whole blood from an 11-12 day old 
embryonic Rhode Island Red donor mto a chorio- 
allantoic vein of a White Leghorn embryo of the 
same age. Fourteen days after hatching, a test-graft 
of akin was transplanted to the recipient from ita 

igi donor. In seven such trials, five grafts 
showed prolongation of survival; of these, three 
guccumbed within fifty days to the accompaniment 
of very much subdued i es, and 
two still survive, with normal growth of red feathers, 
to the present time (125 days). 

The succeas of these experiments has been found 

to depend on the strict pairing of donors with 
recipients. The transplantation of skin between our 
Rhode Island Red chicks when two weeks old showed 
them to be a highly heterogeneous assembly, in spite 
of their uniformity of breed characters. It is there- 
fore understandable that chicks made tolerant to 
grafte from one Rhode Island Red donor will not, in 
general, accept grafts from another. This strict 
specificity of acquired tolerance has made it difficult 
to test the efficacy of grafts transplanted to the 
chorio-allantois, for an embryonic donor must be 
killed to provide tissues suitable for grafting. This 
difficulty haa been circumvented by killing a young 
hatched donor, storing its skin’ for later use in the 
test operation, and grafting fragments of a wide 
variety of its tissues u the chorio-allantoic 
membrane of 10-11 day old ite Leghorn recipients. 
Tolerance is conferred lees ly and leas oom- 
pletely by this method than blood transfusion : 
only three out of seven such I ts have yielded 
adh peira Whisl survived Gor laager ihan wio her 
normal expectation of life, and those which have done 
so have given evidence of chronic low-grade inflam- 
matory changes. 
Washed blood corpuscles are as effective as whole 
blood in conferring tolerance ; plasma is therefore a 
dispensable ingredient. If adult blood proves to be 
capable of conferring tolerance, it should be easy to 
decide whether red cells or white cells or both are 
efficacious. 
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Discussion 


It is one of the predictions of Burnet and Fenner’s!! 
theary of immunity that the of animals to 
antigens before the development of the faculty of 
Immunological should lead to tolerance 
rather than to heightened resistance. The homograft 
immunity system is particularly well suited to the 
appraisal of such a hypothesis, eo the antigens 
are at once powerful, innocuous and K For 
this reason, no great weight should attached to 
faiture of the experiments of Burnet, Stone and 
Edney" to verify it. It must be emphasized, how- 
ever, that our I ta do not yet bear upon the 
fundamental problem of whether the production of 
antibodies represents an inherited derangement of 
protem synthesis, that is, a tranaformation which can 
persist through repeated cell divisions after the dis- 
appearance of the antigen originally responsible for 
it. It would be a highly significant fact if a transient 
exposure to antigen in fœtal life could confer a 
permanent or very long-lasting tolerance ; but in our 
present experiments there is no reason to doubt that 
at least some of the cella of the fostal inocuhim sur- 
vived as long as the tolerant state which they were 
responsible for creating. At all events, any complete 
theory of antibody formation must be competent to 
explain two seta of facta: that although embryos do 
not make antibodies, they to antigens in 4 
manner that prejudices their ability to do sgo in later 
life; and that acquired tolerance is highly specific, 
for antibody-forming cella can be prevented from 
responding to one antigen without impairing their 
capacity to respond to any other. 

A state of tolerance similar in principle to that 
which we have described may not necessarily depend 
upon an exposure to antigens in fostal life. Phenomena 
which occur in adult life and which may be cognate 
with tolerance induced by fostal inoculation include : 
(a) the highly specific ‘immunological paralysis’ of 
mice by the administration of relatively high doses 
of pneumococcal polysaccharide, made clear by the 
important experiments of Felton"; (b) that restramt 
of certain drug allergies in guinea pigs which, go 
Chase¥ has shown, may be brought about by the 
oral administration of the sensitizing chemical—an 
obeervation of particular interest, ın view of the 
affinity between transplantation immunity and 
sensitization reactions of just this type™; and 
(c) the enhancement of the growth of tumour homo- 
grafts by treatment of their prospective hosta with a 
variety of lyophilized tissue preparations, revealed 
by the work of Casey, Snell, Kalias and their col- 
leagues'*. The relationship between these various 
phenomena has yet to be determined. We propose 
to investigate the hypothesis that exposure of the 
adult antibody-forming system to what may be called 
a ‘tissue hapten’ preparation—that is, to tissue 
ingredienta which, although not themselves antigenio, 
contam the determinant groupings that confer 
speciflc activity apan complete antigens—may have 

of effect as that produced by an 
exposure of the immature antibody-forming system 
of the fœtus to complete antigens. 

Actively acquired tolerance may not be a wholly 
artificial phenomenon. We are inquiring into the 
possibility that it may occur naturally by the 
accidental incorporation of maternal ocells into a 
foetus during normal development. 

In beagle twin cattle of unlike sex, the con- 
fluence fostal vessels that leads to red call 
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chimmrism® and tolerance of homografts’ has long 
been known to be assoasted with infertility of the 
female. -In our present experimenta, tolerance has 
been conferred upon female mice by inoculation with 
male cels without affecting their fertuhty. The two 
phenomena are therefore separable, although in 
cattle they go together and share an anatomical 
pre-requisite in common ; but this is an inference 
that leaves entirely open ‘the question of whether or 
not the freemartin state is due to a purely humoral 
influence of the male fostus upon ite sey i 
female twin. 

The experiments described in this aial will in 
due course be reported on in fall, 


Summary 


(1) Mice and chickens never develop, or develop 
ta only a limited degree, the power to react immuno- 
logically against foreign homologous tiasue cella with 
which they have been inoculated in fostal life. 
Animals so treated are tolerant not only of the 
foreign cells of the original inoculum, but also of akin 
grafte freshly transplanted in adult life from the 
original donor or from a donor of the same antigenic 
constitution. 

(2) Acquired tolerance is immunologically papak : 
mice and chickens made tolerant of homografta fro 
one donor retam the power to react against grafte 
transplanted from donors of different antigenic con- 
stitutions. 
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RANSMUTATION of the elemente, anoe the 

dream of the alchemists, is now being carried 
out as an everyday operation in the IlIsaboratory 
and on the industrial scale. The present situation 
and its implichtions, especially in so far as they 
concern chemistry, were reviewed in a group of three 
papers given before Section B (Chamustry) of the 
British Association at Liverpool on September 8. 

In the introductory paper, Dr. R. Spence (Atomic 
Energy Research Establishment, Harwell) showed 
how transmutation is occurring continuously due to 
the radioactive decay of the naturally occurring 
radioactive elements on one hand and to the absorp- 
tion of coamic radiation by the atmosphere on the 
other. In the case of uranium minerals, in addition 
to the normal decay series the spontaneous fission of 
the isotope uranium-235 leads to the production 
of neutrons,- some of which are captured by the 
uranium-288 isoto 
tunium-289 to plutonnmn. Seaborg and collaborators 
at the University of Oalifornia have identified 
extremely small amounta of plutonium (~ 1 part 
' in 10%) in carnotite. Cosmic-ray neutrons react with 
the nitrogen of the atmosphere to give carbon-14 
and to a amaller extent to give hydrogen-8. On the 
bass of data given by Libby and co-workers at the 
University of Chicago, it has been calculated that 
16 mgm. of radiocarbon are produced in the earth's 
atmosphere every minute. 

The development of particle accelerators and later 
of the cham- pile has provided us with the 
means of bringing about transmutations on a com- 
paratively scale. If the construction of nuclear 
reactors for 
ceeds as might be expected, it is quite likely that at 
least one ton of fissile material will be consumed in 
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(3) Acquired tolerance is due to a specifle failure 
of the host’s immunological response. The antigenic 
properties of a h are not altered by residence 
in e tolerant host, and the host itself retains the 
power to give effect to a passively acquired immunity 
directed against a homograft which has until then 
been tolerated by it. 

(4) The fertility of tolerant mice is unimpaired. 
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K TRANSMUTATION OF THE ELEMENTS 


Britain per annum by 1970. World consumption 
might conceivably be as much as 100 tons per annum 
by the end of the century. The long-term future is 
very much dependent, however, on the successful 
transmutation of naturally occurring thorium or 
naturally occurring uranium into the flasile isotopes 
uranium-233 and plutonium-239, respectively, an an 
industrial scale. In this way the whole of the natural 
uranium and thor supplies could be utilized as 
nuclear fuel instead of leas than l per cent of the 
nstural uranium as at present. 

Besides the isotopes uranium-288 and plutonium- 
239, other isotopes of the heavy elements are pro- 
duced in nuclear reactors, such sa neptunium-237, 
americium-241 and curium-242. These were discussed 
in more detail by Dr. R. Hurst in the last of the 
three papers of the symposium. Since fission of 100. 
tons of nuclear fuel yields about 100 tons of flasion 
products it is important that some effort should be 
made to utilize this material. The fission producta 
consist of isotopes of elamenta m the middle of the 
Periodic System, from zino to gadolinium. Work is 
going on both m the United States and in Britain to 
develop uses for the radiation from fisaion products 
such as for the preservation of meat and other foods, 
for sterilization of pharmaceuticals, for production 
and treatment of plastics and for bringing about 
chemical reactions. The fission producta also contam 
the elemente technetium and promethium, which do 
not occur in Nature. It is conceivable that some use 
will be found for these elements in due course and 
also for the inert isotopes arising from total decay of 
the active species. 

The second paper, given by Dr..K. Chackett 
(University of Birmingham), dealt with trans- 
mutation mduced by accelerated particles. The Bohr, 


No 4379 October 3, 1953 


theory of nuclear reactions forms a useful basis for 

understanding the nature of the products of such 
reactions and also how their yield varies as a function 
of the energy of ERT particle. The 
cyclotron has been commonly used for the production 
of radio isotopes by bombardment; but there are 
severe restrictions on the form of target material 
which can be used. For example, the heat trans- 
mitted to æ small area of an internal target can 
amount to several kilowatta. This means that only 
high melting point metals can be used unless the beam. 
intensity can be reduced well below the maxmum 
available, and that some method of cooling may be 
needed. Liquids can be irradiated externally, but a 
window is required to admit the beam on account of 
the fact that cyclotrons have almost always been 
constructed to give horizontal radiation. Examples 
were quoted of isotopes which can be made by means 
of the 60-in. cyclotron which cannot be obtained 
from piles. As the product of the bombardment is 
usually an elament different from the target element, 
it can generally be obtamed ‘carrier-free’. 

Very recently, the University of Birmingham 60-in. 
cyclotron, In common with some other similar 
machines, has been used in novel ways for accelerating 
heavy ions such as 180%, BCHt, “Net, UNS and 
O+ to energies in the region of 100 MoV. At least 
twelve different radioactive species have been 
obtained, for example, from the bombardment of 
aluminium. It has been known since 1951 that 
bombardment of uranium with 4C* ions yields 
isotopes of the heaviest known element, californnam 
(Z = 98). One of the objects of the present work 
at Birmingham is to see whether this work may be 
extended by the use of heavier bombarding son eects 
to the production of new elements beyond ornium. 

Present-day researches in nuclear physica are 

largely concerned with obtai particles of higher 
energy than oan be achieved with cyclotrons. The 
reactions induced by protons, deuterons and alphs- 
particles of several hundred MeV. given by the 
184-in. synchrocyclotron at Berkeley have been 
studied by radiochemical means.. In these reactions 
the bombarding particle ejecta several particles from 
the target pee @ process known as spallation. 
A simple case to be the production of 
magnesium-28 by e reaction **8i(p,3p)"Mg. This 
. magnesium isotope has a half-life of 22 hr. and might 
be a valuable tracer. Although, in general, high- 
energy machines are unsuitable for production of 
radioisotopes on account of the low beam current, 
the high-energy proton process has some advantages 
over the cyclotron im this particular instance. 

Even higher Taea available from synohro- 
trons as opposed to synchrocyclotrons; thus the 
Birmingham proton synchrotron has recently been, 
ee 1,000 MeV. 
The mai interest in particles of such extremely high 
energy is in the production of mesons; but there can 
be little.doubt that results of radiochemical interest 
will also be obtamed in spite of the much smaller 
beam currents given by such machines. 

The final paper of the seasion was given by Dr. R. 
Hurst (Harwell). He pointed out that bombardment 


with high-energy charged particles yields at most 
ey ahin of product. It 1s only in the 


e where very large quantities of 
errant can sages and absorbed that trans- 
mutation can be brought about on a large soale. In 
addition to the production of plutonium in natural 
uranium piles, as described in the first paper, a 
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number of isotopes of other heavy elements are 
produced although in much smaller quantities. For 
example, a long-lived isotope of neptunium (half- 
life 2x 10 yaam is produced by the reaction 


Un, On)! 8 Np. A amall quantity has been 


isolated at Harwell, and a sample containing a few 
was shown. Plutonium also absorbs 


neutrons and undergoes the following successive 


reactiong: * *Pu(n,y)*“Pu(ny)*"Pu(n,y)"'*Pu. These 
isotopes are all long-lived a-emitters exoept plu- 
tonium-241, which undergoes -decay with short 


half-hfe to give americium-241, an isotope of element 
95. So far, only a few hundred milligrams have been 
separated from plutonruam. Americium can also be 
irradiated with neutrons to give americium-242, 
which decays by -particle emission to give curium- 
242 (element 96), which has been isolated in milligram 
quantities. - 

The study of the chemistry of these elements has 
yielded resulta of considerable theoretical interest. 
From their place in the Periodic System it might 
have been that they wotld resemble the 


. transition elemente. In fact, the metals are base, 


not noble, the oxides are refractory, the halides are 
slightly volatile, and the ions tend to be simple 
rather than complex. The properties parallel, to 
some extent, those of the rare earths. Chemical 
studies, X-ray spectra, absorption spectra and 
determinations of magnetic susceptubilities all lend 
support to the theory that an inner 5/ electron shell 
is being built up as one proceeds up the so-called 
actinide series, similar to the buildmg up of the 4f 
shell in the case of the rare earths. The magnetic 
susceptibilities of a large number of compounds of 
the actinide elements have been determined at 
Harwell, and it has, in fact, been found that U!Y, 
Pull, PuolV, PuO,?*, Am! are paramagnetic ions 
obeying the Curie-Weiss law. 

The solution chemistry of these elements is also of 
considerable interest. and reaches the highest degree 
of complexity in the case of plutonium, where all 
four valence states (ITI, IV, V and VJ) can co-exist 
in solution. 

The mechanism and kinetics of the reactions 
between these various species have been worked out 
in considerable detail. but are not yet fully understood. 

The poesibiltty of the synthesis of still heavier 
elamenta, beyond californium, was mentioned in the 
second paper. Seaborg and collaborators at the 
University of California have made a systematic 
study of more than a hundred «-emitters in the heavy 
element region, and it is now possible to predict both 
chamical and radioactive properties of elements 
beyond. californium with reasonable certainty. It is 
expected that *°99 will have a half-life of the order 
of days, and "100 a half-life of perhaps a few hours. 
Chemical separation would, therefore, be possible ; 
but the cross-sections for the formation of such 
isotopes as well as the presence of competing reactions 
become increasingly unfavourable. 

As the atomic energy industry develops, supplies 
of the heavier actinide elements will increase and ıt 
is likely that new and unexpected uses for them will 
arise. A mixture of plutonium and beryllium, for 
example, provides a practically ent source of 
neutrons without the troublesome +-radiation which 
is emitted by radi llidm sources. Americium 
has an Bounda 59-KeV. X-ray, and a few milligrams 
have already been ‘used gpa ebireaans at Harwell 
as @ special radiographic source. R., SPENCE 
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IMPORTANCE OF TITANIUM AND 
ITS ALLOYS.IN ENGINEERING 

PAPER entitled ‘Titantum—a ‘Metal of 
Engineering Importance ?’’ was read on Sep- 
tember 8 by Major P. L. Teed before Section G 
(Engineering) at the recent British Association 
meeting in Liverpool. The paper provides a clear 
picture of the poesibilities of this metal, titanium 
and ita alloys, in engineering, particularly in the fleld 
of air transport. Approximate mechanioal properties 
of commercially pure titanium’ and of ita alloys are 


as follows: 
Commercially 
SRAN | maman | Eeer 
84 tons/eq. in. 86-71 tonajaq. in. 
80 tons/eq. in. 49-00 in. 
23 per ont 19-8 par oon 





ceeding 50 ft. Ib., while that of many of the stronger 
alloys may not, under similar conditions, abeorb as 


much as 10 ft. Ib. 

As ah chal enSe at room temperature and 
employing test-pieces that are unnotched, 
the resistance of titanium and its alloys is impressively 
high—-there can be little doubt that on the basis of 
ten million reversals of streas, this exceeds 50 per 
cent; of the ultimate static tensile streas of the 
material. With regard to notched specimens, how- 
ever, a les happy report has to be made. The 
impression arising from the work which has been 
done is that the metal and its alloys are much more 
notch-sensitive than alloy steela of the same static 

Further, there is some evidence to show 
that, as the streas concentration factor is moreased, 
the endurance is reduced to a considerably ter 
extent than would be the oase with steels having 
similar static mechanical pro 

Titanium alloys, like those of other metals, are 
heat-sensitive. Above 100° C. and under comperable 
conditions, they have better specific mechanical 
‘properties than the wrought aluminium alloys; but at 
temperatures in exoeas of 400° O. those of several 
ferrous and non-ferrous alloys are superior to the 
heat of ha Heantimn ones and ebove 800° O. ai 
nitrogen, oxygen, steam, carbon monoxide and 
dice cai a, 

Before leaving the mechanical properties of the 
metal and of its alloys, one troublesome defect must 
be mentioned, Both have quite lorable frictional 
is art ia Wr eo eae ee ‘pick up’, not 
only on iteelf but also on any other on which it is 
rubbing. It is possible, however, that some type of 
surface finish may be discovered which will overcome 
. this difficulty. 

So far as the chemical properties of the materials 
are concerned, it is already clear, although further 
work is required in more than one direction, that 
titanium and its alloys are resistant to a remarkable 
degree. Since this applies to sea water, even at 
temperatures up to those ced in a steam 

titanium is & material of very definite 

interest to the marine engineer. 

At present, though not necemarily for all time, 
really satiafactory castings cannot be made in 
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titanium or ita alloys, since all the materials which 
have so far been used for the moulds have been found 
to be attacked in varying degrees by the molten 
metal. Even should this difloulty be solved, the 
production of such will still prove difficult. 
The molten metal combmes with vigour with so 
many gases that special melting and casting tech- 
niques would appear to be essential. 

This intense chemical activity retuires that 
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~titannmm and ite alloys should be forged in the 


tamperature-range 880—980° O., and again, unleas the 
heating is carried out in an inert gas, scale will be 
formed, which tends to reduce the life of the dies. 
Some of the two-phase alloys are subject to marked 

grain growth, necessitating quicker heating and a 
heavy reduction per heat, while subsequent heat 
treaument to bring about phase transformations may 
also be beneficial. The hot extrusion of the materials, 
given suitable die lubrication, presenta little technical 
difficulty, and one most interesting lubricant suitable 
for these metals is molten glass. Cold drawing, if the 
metal ia covered with a thin film of scale, presenta 
few difficulties ; but if the scale coat is i te, 
pick-up will oocur. 

The welding of titanium and its alloys must be 
carried out under conditions which prevent chemical 
reaction between the hot, or molten, metal and the 
surrounding atmosphere, and the helium or argon aro 
becomes ideal. Due, however, to the surface em- 
brittlement which resulta when the materials are 
heated in air, the whole of the hot metal must be 
enclosed in an mert atmosphere, Inert gas being fed 
to both sides of the weld ing the operation. With 
commercially pure titanium with the single-phase 
alloys, such modified’ helium- or argon-are techniques 
produce extremely good welds, having an ultimate 
tensile strength and ductility of the same order as 
that of the basis metal. In the case of the two-phase 
alloya, however, although the tensile strength of the 
weld is satisfactory, the ductility is normally dis- 
appointing. 

The machining of these. materials still presenta 
difficulties, and the beat tool materials, outting 
speeds, lubrication, eto. are still far from being 
satisfactorily determined. Cormmercially pure titanium 
can be deep-drawn to about the same extent as a 
low-carbon steal, but more frequent annealing is 
required and lower press-speeds. With the alloys of - 
titanium, greeter difficulties are experienced as their 
tensile strength increases, but a comparatively small 
increase of temperataire, say, to 250-350° O., will 
greatly facilitate the more difficult press operations. 

The second half of Major Teed’s paper was devoted 
to a detailed conmderation of the of the sub- 
stitution of titantum in appropriate aircraft parta. 
Despite the high cost of the metal, varying from 
£8-5/Ib. for hot rolled roda to £5-8/Ib. for annealed 
sheet, ita high mechanical properties and relatively 
low density suggest that by such. ‘titanizing’ the 
disposable load of a machine at ‘present having a 
basic weight of 70,000 Ib. could be increased 
by about 1,550 Ib. or, alternatively, that in the design 
of an aircraft with a given disposable load such uses 
of titanium would result in a slightly smaller machine 
with certain ancillary advantages. 

In Major Teed’s view the question contained in 
the title of his paper—even at its present price—can 
be answered in the affirmative. Titanium and ita 
alloys will have applications in mechanioal, aero- 
nautical and, Ty, marine engineering, and, as 
the price falls, the fleld of utility will surely widen.. 
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KUMASI COLLEGE OF - 
TECHNOLOGY, GOLD COAST 


By Dr J. P. ANDREWS 
Prindpal of the College 


HE Kumasi College is ane of those Colonial 

regional colleges the development of which is 
fostered by the Advisory Committee for Colonial 
Colleges of Arta, Science and Technology. It came 
into legal being on October 6, 1951, provided with a 
mercifully amplfled name. Development since then 
has been rapid, and 430 studenta were in residence 
in June 1958. This number is expected to rise to 
more than 700 by January 1954. 

The mte of the College is a tract of tropical forest 
about four miles from Kumasi, the capital of Ashanti. 
It was acquired through the generosity’ of the 
Asantehene, Sir Osei Agyeman Prempeh IJ, and 
consists of about four square miles of small hills and 
valleys, originally hidden in dense jungle. 

The College began with the transfer to the new 
sito at Kumasi of the Achimota Teacher Trammg 
College, under its rector, Lord Hemingford, who 
became the first head of the Teacher ‘Training 
Department of the new College. For this transfer a 
considerable area was cleared, and a large number of 
frame buildings of prefabricated type was erected 
during 1951, thus enabling the new ‚College to open 
in January 1952 with some two hundred teacher- 
training students in residence, with the appropriate 
organization. 

During the eighteen months since then, major 
buildings, designed by Mesars. Cubitt, Scott. and 
Partners, have been under construction and are 
nearing completion. Indeed, the first section of the 

ing workshops has been in use for instrus- 
tional purposes since November 1952. The com- 
pletion of the workshops, of the School of Pharmacy, 
and of a classroom block is anticipated this autumn. 
Houses for teaching staff have been constructed. 

A major effort, with the expenditure of large funds 
on buildings and new equipment, has been made in 
the direction of engineering. The proposal is to run 
four-year courses in civil, mechanical and electrical 
angineering, courses in building (two years) and a 
course in surveying in preparation for the inter- 
mediate examination of the Royal Institution of 
Chartered Surveyors. Some twenty students dis- 
tributed between the three branches of engineering 
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have already completed one session. The objective 
in these courses is ultimately the graduate qual- 
fication of the professional institutions, negotiations 
with which have met with helpful response. A College 
diploma will also be available. It is poasible that at 
a later stage permission. will be sought to take the 
external degree of B.Sc. of the University of London ; 
but the real need of the country at present 1B for 
training with a strong bias to the practical rather 
than the academic side of engineering. One of the 
greatest obstacles in the early years of training lies 
m the absence of the familiarity with mechanical 
things and ideas which an Engliah boy acquires so 
readily. The first two years of the engineering 
courses therefore seek to supply the basic scientific 
knowledge and some familiarity with mechanical 
roatters. The students enter after passing School 
Certificate, and wherever poesible some experience in 
engineering or allied employment is demanded of the 
entrant. The staff of the department is beang built 
up, and new machinery is flowing m and being 
installed. Prospects of the early completion of a 
well-equipped department, admirably housed and 
properly staffed, are excellent. 

e staff and equipment of the School of Pharmacy, 
now operating in temporary quarters, were transferred 
from the Accra Hospital at Korle Bu, and when 
installed in the new building will be comparable with 
sunilar departments to be found in Britain. Pharmacy 
is & popular subject in West Africa; but so far, 
stan have been considerably lower than those 
in Britain. The Gold Coast Pharmacy and Poisons 
Board has recently taken steps towards improvement. 


-One of these steps is the recognition of the College 


four-year course. 

In addition to teacher training, engineering and 
pharmacy, Departments of Commerce and Agriculture 
have been set up, and already have atudentsa. In 
commerce the chief courses are accountancy and 
secretarial, covering the requirements of the chief 
accountancy bodies and of the Chartered Institute of 
Secretaries. The apes Department is in the 
delicate position of being one of three bodies in the 
Gold Coast which provide i , namely, the 
Government Department of Agriculture, the Depart- 
ment of Agriculture of the University College of the 
Gold Coast, and the parallel department of the 
Kumasi College. By general agreement the functions 
of Kumasi College will be to train teachers of rural 


, KEience, to grve basic agricultural science to students 


in the Government Training School, and to carry out 


The first section af the engineering workshops of the Kumasi Oollege of Teohnology 


triennial grant. Nevertheless, the easentials of a great 


6&0 j 


research on the production of soft food 

a species of market-gardening which has been much 
neglected in the Gold Coast. In addition, a course 
of one year’s duration is given to train instructors of 


mechanized agriculture. 
A. further t, in some respecta f to 
the ultimate purpose of the College, is called the 


Department of Intermediate Studies. This 

ment was o inttially, at the request of the 
Government, to fill the gap left by the absence of a 
sixth form in a number of secondary schools. The 
students in the Department read for Higher School 
Certificate, both m arts and gacience; and the 
majority of tham apply for entrance to the University 
College. The Department fulfils, however, the further 
function of providing basio science for students of 
pharmacy, engineering and agriculture. 

All studenta in the College at t spend some 
of their time m studying and a pi ane 
portion take mathematics. `A Department of e- 
matics and an organization under s senior lecturer 
in” English have therefore been set Studenta, 
teaching staff and many of the administrative staff 
are resident on the compound. It follows that when 


will amount to a small town, with ita 
own services, electricity, water, gas, ita own roads 
and transport system. Already the pre-occupations 
of the administration tend to reaemble those of a 
small town council. 

Continued cker at the present rate is unlikely, 
but may still be rapid. It is a question whether funds 
fram the Gold Coast Government will be forthoaming 
in amount for a sufficient length of time. 
The ah of the i which a 
to have been modelled on that of Achimota School, 


are beginning to be felt. Autonomy, which is incor- 


porated in the Ordinance, tends to be nullified by the, 


close dependence on funds provided by the Govern- 
ment, and the absence, as yet, of a qui ial or 


College already exist, with far-reaching effects on the 
prospects for successful self-government m the Gold 
Coast. 


OBITUARIES 


Dr. Colin Campbell 


Dr: Coum OCamrpnann, dean of the Faculty of 
Science and assistant director of the Ohemical 
Laboratories in the University -of Manchester, died 
at his home on August 23. He entered the University, 
in which he spent his whole career, from William 
Hulme’s Grammar School, Manchester, in 1906 and, 
after graduating with first-class honours in chemistry, 
log pP ointed Schunck research assistant to Prof. 

“Piran. with whom he published accounts of 
rece on the velocities of explosions in gases, 
and on the velocity of sound in, and the specific heata 
of, gases at high tures. 

During the First World War, Campbell was a 
member of Diron’s team of inspectors of $e Saris 
under the Ministry.of Munitions. Afterwards, with 
succession of collaborators, using mainly hora i 
methods, he continued to study the velocities of 
gaseous explosions with particular reference to the 


changes arising as explosions paas from, one tuhe to 
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another of different diameter or through successive 
tubes of glass and rubber, to the influence of dilution 
by inert gases and also to the initiation of explosion 
in one gaseous mixture by an explosive wave from 
another. Many of these investigations, mvolved 
Ingenious developments of technique, as did his work 
on the determination of preasurea developed m the 
combustion of gaseous mixtures; but perhaps the 
most elegant experimental work followed the observe- 
tion, with D. W. Woodhead, of striations in the 
photographic records of losion waves in carbon 
monoxide—oxygen mixtures (1926). 


and Oampbell and A. O. 
established that it is accounted for by the helical 

path followed by these explosions in a tube. 
Dr. Campbell became a member of the staff of the 
bt in the University of Man- 
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chester in 1914 and senior lécturer in 1925. He 


eee 
tal lectures, 
ities, ward models 
of lucidity and precision. He was in continual demand 
as a lecturer to more audiences outside the 
University. Many generations of students quickly 
came to value his skilful and patient teaching in the 
first-year laboratory. 
As assistant director of the Chemical Laborataries 
from 1985 his activities embraced a much wider feld. _ 
His influence in maintaining e unifled department, 


through a period of considerable change, cannot be 


gained him the confidence of both colleagues and 
studenta, with whom he established close personal 
contacts. He was usually the first to learn of a 
student’s personal problems, and those in difficulty, 

pointed examinees, were always- 
oertain to receive sympathy and encouragement to 
further effort. The meeting of the University Chemical 
Society last year, ee Oe 
the history.of the Department, 
was a memorable occasion. He was an mfluantial 
member of the Board of the Faculty of Science for 
many years and was appointed dean in 1952. 


urch in the area, 
to the Manchester and Salford Shaftesbury Society 
and particularly to his own Oavendish tional 
Chapel, of which he was secretary, Sunday school 
superintendent and often organist. - 
Colin Campbell will be sadly miased in his Univer- 
sity and in many walks of life ovtaide its walls; but 
he leaves behind indelible and happy memories of his 
deep and sincere Christianity, strong human sym- 
paa warm friendliness, modesty and wise patience. 
t is as an unfailing friend that so many will continue 
to think of him. 

E. R. H. Jonass 

G. Normas BURKHARDT 


” 


Wa regret to announce the following deaths : 

Prof. A. F. Holeman, formerly professor of 
chemistry in the Universities of Groningen and 
Amsterdam, on August l1, aged nmety-threes. - 

Dr. E. P. Hubble, of Mount Wilson Observatory, 
asasociate of the Royal Astronomical Society, on 
September 28, aged sixty-three. 
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NEWS and VIEWS 


Chemistry at Durham : 
Prof, F. A. Paneth, F.R.S. 


of the Londonderry Laboratory for Radiochamistry 
in the University of Durham, and is going to Mainz aa 
director at the Max Planck Institute for Chemistry. 
In the early years of this century, Sm William 
Ramsay addressed an audience in Vienna, The large 
and enthusiastic gathering listening to his fasomati 
report of the discovery of the noble gasea includ 

the great landowner Kuppelwieser, who was 30 much 
impreased by Ramsay’s lecture that he decided to 
finance the coste of an institute for radioactive 
research to be erected by the Vienna Academy of 
Sciences. Paneth, who had just taken his degree in 
chemistry in the University of Vienna, joined this 
Instatute as an assistant and contributed very 
materially to the Important work oarried out in the 
course of the first decade of ita activities. This 


included numerous pioneer investigations on the: 


application of radioactive indicators In morganio and 

ysical chemistry. In 1918 Paneth spent some time 
in Soddy’s laboratory in the University of Glasgow, 
where one of his activities was the study of methods 
of microanalysis of gases which he later developed to 
a most remarkable extent. The first fruit of his great 
skill in analysis of was the discovery of polonium 
hydride, followed the discovery of lead, bismuth 
and tin hydrides and of free organic radicals. In 
recent years he has made very important contri- 
butions to our knowledge of the composition of the 
higher atmosphere and of the helium content of 
meteorites as an indication of their age. .Simul- 
taneously, he has promoted several branches of 


radioohemistry. — 

Intense and most succesaful occupation with 
numerous i tal problems did not ent 
Paneth from being a moet effective first preadent of 
the International Comminssion of Radioactivity. Nor 
did it prevent him from showing much interest in 
the definition of fundamental concepta of chemistry 
and in the study of the history of science. This is 
witnessed by his publications on the life and works 
of Boyle and his remarkable lecture on Thomas 
Wright -of Durham and Immanueli Kant. Prof. 
Paneth has shown himself to be an ingenious experi- 
menter, a scholar and an eminent teacher. 


Frof. G. E. Coztes 


Pror. Panzre is being succeeded at Durham by 
Geoffrey Edward Coates, son of J. E. Coates, the 
retired professor of chemistry in the University 
College of Swansea (University of Wales). Prof. 
Coatea, who was born m 1917, was educated at 
Clifton College -and Queen’s College, Oxford, where 
he obtamed the degrees of B.A. (first-class honours 
in chemistry) and B.So. During the Second World 
War he did research work on corrosion at the Metal- 
lurgical Research Laboratories of the 
Metal Corporation, Swansea. Since 1945 he has been. 
lecturer in m ic’ chemistry in the University 
of Bristol; he has acted also as chief examiner 
in chemistry to the Bristol University School 
Examination Board. In December 1952 he was 
appointed senior reporter for inorganic chemistry 
for the “‘Annual Reports of the Chemical Society”, 
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and for the past five years he has been consultant 
to the Imperial Smelting Corporation, Ltd., Avon- 
mouth. e is also a member of the Bond Energy 
Oommittee and the Fuel Incendiary Panel (Ministry 
of Supply, Scientifle Advisory Counci). Prof. 
Coatea’s publications before the War dealt with 
electrochemical problems: the electrolytic corrosion 
of metala, electrode potentials, and polarization; but 
some were also concerned with ions of molecular 
structure. Since the War, he has devoted his efforts 
mainly to the study of organometallic compounds (for 
example, trimethylgallium and dimethylberyllium), 
of borine derivatives, and of fluorme compounds. 


E. R. Cooper Memorial Award for Work In New 
Zealand 


In memory of the late Dr. E. R. Cooper, a fund is 
being raised to institute an annual award to scientific 
workers. Dr. Cooper, who died a year ago at the 
age of forty-two, was one of New Zealand’s younger 
scientista. His death was a serious lo to scientiflo 
research, organization and administrataon. For a 
decade he guided the development of the Dominion 
Physical Laboratory, which, beginning with a very 
small physics section, became under his directorship 
the largest branch of the N.Z. Department of Scienti- 
fic and Industrial Research. Besides his capacity as 
ah organizer, he possessed outatanding scientific 
qualities. He always attached great i rtance to the 
publication of scientifle work and the ae pane of 
the nattral resources of New Zealand. These two 
ideas have been moarporated in a memorial award 
sponsored by the Dominion Physical Laboratory 
Technical Advisory Committee of the Council of 
Scientaflo and Industrial Research, and the Depart- 
ment of Scientific and Industrial Research, New 
Zealand. The award will be made annually to the 
author or authors of published physics or engineering 
papers who give the best account of ther research 
work in New Zealand, preference being given to work 
that contributes to the ier ates of the natural 
resources of that country. e Royal Society of 
New Zealand will administer the award, and will 
appoint a selection committee consisting of two 
representatives of the University and two of the Royal 
Society of New Zealand, and one of the Department 
of Scientific and Industrial Research. Danations 
towards the capital sum required to establish the 
award should be sent to the Secretary, DSLR., 
P.O. Box 8018, Government Buildings, Wellmgton. 
While the monetary value of the award will be small, 
ita scientific standing will be high and in accord with 
the high standard set by the scientist whose memory 
it perpetuates. 


Commonwealth Fund Fellowships for Advanced 
Study and Travel In the United States 


A NUMBAR of Commonwealth Fund Fellowships 
are again being offered by the Commonwealth Fund 
of New York to British subjects for study and travel 
in the United States. All expenses of travel, study 
ee will be met, with some adjustment of 
stipends for married men. The Fellowshipe, which 
are open to British men and women who are not 
normally resident m or near the Americas and who 
have not previously worked or studied for more than 
a few months in the United States, are offered 
annually in six categories as follows. General - 
twenty Fellowships to graduates of a university in 
Great Britain and Northern Ireland; candidates 
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must be, available in London for interview in March 
1954; age 28-32; tenure, 12-21 months; appli- 
cations by December 15. Home Owwil Service: five 

felowahips to permanent members in the higher 
, ranks of the Civil Service in Great Britain, three for 
the administrative grades and two fot the scientific and 
professional grades; age, leas than 40; tenure, 6-12 
months; applications by December 81. Dominion 
Civi Service : five fellowships to Civil servants in the 
" Governments of Australia and New Zealand; age 
leas than 40; tenure, 9-15 months; applications by 
November 1. Colonial Otuil Service: two Fellow- 
ahips to Oivil servanta in the Governments of British 
Oolonies, Protectorates and Trust -Territories ; age, 
leas than 40; tenure, 6-12 months; applications by 
November 16. Journalism ; three fellowships to jour- 


their profession ; age, 28-35; tenure, 9-15 months ; 
applications by December 31. American Studios : 
four Fellowships to faculty members appointed to or 
holdmg posts m American studies in universities in 
the Usitod É Kingdom; candidates to be nominated 
by their universities; tenure, 4-12 months (these 

Fellowships are not limited by previous study in the 
‘United States). Application forms and further details 
of these Fellowships can be obtamed British 
universities or thro Government departmenta, or 
from the Warden, kneas House, 85 Portman 
Square, London, W.1. 


Controlled Leaf Morphogenesis 


By growing plants of Marstlea in aseptic culture 
medi of known ion, A. (Ann. Bot., 
N.S., 17, 65, 87; 1953) has shown that leaf shape 


oan be controlled. In planta with the aharacteristio 
tetrafid adult leavea, reversion to simple bifid or 
awl-shaped juvenile leaves was obtamed by depriving 
the cultures of either sugar or mineral nutrients 
Ea ee a ee ee a o 
solenostele to a protoetele. le resulta were 
obtained by using the excised apices of rhizomes or 
their lateral branches. These resulta are of particular 
interest in relation to the general problem of hetero- 
blastic leaf devel Phenomenon. originally 
attributed by Goebel to nutritional factors but 
variously ascribed to other oauses by different 
- investigators. The mam body of evidence supports 
Goebel’a view ; but the j Ae paar 
the regulated ontogenetio pattern of leaf devel 
has never been eluci Ta dimcumion of this 
problem, reference 1s made to the changing dimen 
paons of the shoot apical meristem during the normal 
ontogenetia enlargement and under ‘starvation’ 
conditions. In most oases of heteroblastio develop- 
ment it is unnecessary to seek exp! nations in terms 
of special growth substances, physiological ageing, 
eto. In the individual plant the changing size of the 
apex under the influence of nutritional factora would 
soam 10 afford an adequate explanation, 


The Luffa Plant and Its Uses 


Tua loofah of commerce, also known as the ‘Luffa 
PODRE eS ee ee: ‘snake gourd’ 
and ‘vegetable sponge’, 1s the cleaned, dred ińner 
fibrous tissue of the fruit or gourd of Luffa P 
which grow in most warm countries, It is a 
climbing annual plant, and has been grown in Japan 
from olden times. The plant and fruits resemble 
cucumbers; but the fruits are fatter and hang 
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heavily on the vines, while the stems are more woody 
and stronger. In Japan, the plant blooms during 
June-July, and the flowers last well into the autamn. 
The two most common species are a oylmdrica, 
to which belong the varieties culti in Japen for 
loofah production, and L. acutangula. Both species 
produce good fibre; but with L. oylendrica the fruits 
are bigger and more cylindrical in shape, and the 
fibres are of better quality. The best type of-loofall 
for the commercial market is the one prodnoed in 
Japan, where the soil and climate have proved well 
suited to- their cultivation. An account of the loofah 
industry in Japan bas been given by J. 8. Ingram m 
Colonial Plani and Animal Products (8, No. 2). Tha 
cultivation and poesibilities of the plant in Colonial . 
territories is also described. 
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Bird Preservation 


Ix 1950 & conference was held in Paris to discuss 
the revision of the international convention for the 
protection of birds useful to agriculture, which had | 


been. in 1902. The conference was attended 
by delegates from Austria, i Denmark, 
France, Greece, Netherlands, Spain, 
Sweden, Switzerland, Turkey and the ted King- 


dam and, an behalf of their 
draft convention was signed ad referendum by all 

tes. The full text of the convention is set out 
in the sixth bulletin of the International Committee 
for Bird Preservation, which has been with 
sections in ]inglish, German and Spanish and may. 
be obtained from the British Museum (Natural 
History), Cromwell Road, London, 8.W.7. Besides 
the usual reports on bird protection in various 
countries, the bulletin also reviews the work of the 
Intarnational Wild Fowl Research Institute and gives 
full details of the legislation which has been adopted 
by member countries for the better preservation of 
wild fowl. 


Philosophy for Management 


A VALUABLE guide for members of ita supervisory 
staff has recently been issued by the Triplex Safety 
Glass Co., Lid. The supervisory staff is taken to 
include the directors, senior steif and foremen ; and, 
in a foreword, the chairman and managing director, 
Sir Graham Cunningham, suggests that the booklet 
will help them to become clear about the policy of 
the Company and about the human relationships 
involved in it. The booklet includes a chart showing 
the organization of the Triplex Group and short 
explanatory statements on such topics as the function 
of the board of directors, research and development, 
, the reasons for the use of 

ee ee 

value of suggestion 


manner, and the ideas contained in it might well be 
copied for use in other firms. 


Endeavour 


In the eleven years since it was first published by 

Chemical Industries, Ltd., the quality of the 
contributions to Endeavour has been at a consistently 
high level. It is doubtful whether any previous issue, 
however, could equal the quality of the articles 
& in the July issue of this journal. W. B. 
ae for le, has written an admirable 
article on ornithological illustration which is sup- 
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ported by coloured tear of first-rate quality. In 
another article Bir Dale discusses the trans- 
mission of impulses eee muscle and nerve fibres 
and analyses the objections to theories of electrical 
conduction acroas oell-junctions. Dr. W. G. Palmer 
considers the basis of stereochemistry and ita appli- 
cation to inorganic compounds, while Dr. D. Manic 
contributes a useful biographical account of. the 
French chemist who taught Lavoisier, Guillaume- 
François Rouelie. In an article on the evolution of 
adaptations, Prof. O. H. Waddington puta forward a 
hypothesis lain how characteristics 
si senses Ahad T E E S E of genetic 
agemmilation not invoking the generally discredited 
theory of direct inheritance. Prof. K. Mather exam- 
ines the contribution of biometry to the growth of 
the inductive method, while B. W. Mott deals with 
progress in metallurgical microscopy. An interesting 
feature of this issue of Endeavour is the personal 
-~ meesage of goodwill from the Duke of Edinburgh. 


Directory of Sources of Speclallzed Information In 
Great Britain and Ireland 


Tua “Aslib Directory’, published in 1928, was for 
many years the standard work on sources of special- 
ized information in Great Britain and Ireland. It has 
been out of print for a number of years, and a new 
edition is now in course of preparation. The 
“Directory” should prove of great value to research 
workers and others in giving details of the chief 
collections of books and other material on 
subjects and where they can be obtained. To cover 
as wide a fleld as possible, more than six thousand 
questionnaires have been sent to universities, colleges, 
technical institutions, public libraries, museums, 
research organizations, govermmnent depertmenta, 
learned and specialist societies and commercial and 
industrial firms. Inevitably, same organizations 
which act as sources of information on certain 

subjects may have been overlooked, and 
if they consider that they have a claim to be included 
in the “Directory”, they should get in touch as soon 
as possible with the Director of Aalib, 4 Palace Gate, 
London, W.8. 


National Sclence Foundation : 
Research Awards for 1953 


Tus National Science Foundation has announced 
the award of thirty-four research granta, amounting 
to about 208,000 dollara, which complete the total of 
grants made by the Foundation during the flecal year 
1958 for the support of basic reeearch and related 
matters. During the year, the Foundation has made 
292 awards totalling more than 2,151,000 dollars, 
and since the mning of the programme in 1950 
more than four hundred such awards have been made, 
totalling about 3,685,000 dollars. The fields included 
in the latest list are chemistry, earth sciences; 
environmental biology, ic biology, molecular 
biology, regulatory biology, systematic biology, 
scientific information, scientific personnel informa- 
tion, and special studies in acience. The duration of 
research grante in this group from one to two 


ranges 
years, with an average length of 1-3 years. 


Rajasthan Academy of Sciences: Officers for 1953-54 


Av the third annual meeting of the Rajasthan 
Academy of Sciences, the following officers were 
elected for the seasion 1953-54: President, Dr. P. 
Nilakantan, principal, Birla College, Pilani ; Vice- 
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Presidenta, Dr. K. M. Gupta, 
Jaswant College, Jodpur, and i 1 
vice-principal, Engineering Coll Pilani; Vice- 
Presidents (who have held the co of president), 
Prof. M. L. Schroff, Calcutta, Dr. M. L. Roonwal, 
Dehra Dun, and Dr. G. 8. Mahajani, Delhi; Secretary, 
Prof. K. Ramamurti, Rajasthan Academy of Sciences, 
Pilani, Rajasthan:; and Treasurer, Shri. Roshan 
Singh. 

International Union of Crystallography, 1954 


As already announced, the Third General Assembly 
and International Congress of the International Union 
of Crystallography will be held in Paris during July 
21-28, 1954. At the Congress, papers will be presented 
on all aspects of crystallographic research ; there will 
also be an exhibition of crystallographic apparatus 
and books. After the Congress two specialized sym- 

osia will be held on ‘The Looation and Function of 

ydrogen”’ and ““The Mechanism of Phase Trunsitions 
in Crystals”, and there will be visita to localities of 
mineralogical interest. Full details of the meetmg 
may be obtamed from the General Secretary of the 
Union (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Cambridge, England), from 
the Secretary of the Programme Committee (A. J. 
Rosee, Laboratoire de Minéralogie, 1 rue Victor 
Cousin, Paris 5, France) or from any of the following 
regional representatives of the Programme Com- 


rofeasor of botany, 
Dr. A. K. Chatterji, 


mittee: G. Menger (Universitéteinstitat fur Kristal- 
lographie und Mineralogie, Luisenstrasse 37/L, 
Munchen 2, Germany), W. H. Taylor (Crystallo- 


graphio Laboratory, Cavendish Laboratory, Cam- 
bri England), J. D. H. Donnay (The Johns 
Hopkins University, Baltimore, Maryland, U.S.A.). 
Offers of papers for the Congress and symposia and 
notice of enrolment must reach the secretary of the 
Programme Committee (preferably on the form 
aocompanying the first circular) by February 15, 
1954. All general correspondence should also be 
addressed to the Secretary of the Programme 
Committee. 


Announcements 


Mra. W. J. O. eee eee eee 
director of the John Innes Horticultural Institution 
as from October 1, when the former director, Dr. 
0. D. Darlington, took up his post as Sherardian 
professor of botany in the University of Oxford 
(Natures, 171, 378; 1953). 

Dr. R. Hotroyp, a director of Imperial Chemical 

Industries, Ltd., will deliver the second Coal Science 
Lecture of the British Coal Utilisation Research 
Association on October 21 at 4.0 p.m. in the rooms 
of the Royal Society. He will speak on “Coal aa a 
Source of Chemical Raw Materiali”. 
v Toa University of Chicago is offering three post- 
doctoral fellowships in statistics, worth 4,000 dollars, 
for the academic year 1954-55. The purpose of the 
fellowships, which represent the fourth year of a 
five-year programme supported by the Rockefeller 
Foundation, is to give established research workers 
in the biological, physical and socal sciences the 
necessary in modern statistical analysis for 
the planning of experiments and other investigations 
and in the analysis of empirical data. Further details 
pertaining to applications for these fellowships (which 
must be completed by February 15, 1954) can be 
obtamed from the Committee on Statistics, University, 
Chicago 37. 
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ANALYSERS AND COMPUTERS FOR ELECTRICAL SYSTEMS 


VACATION school on analysers and computers 
- for electrical systems was held in the Electrical 
' Engineering ent of the Im College of 
- Science and Technology, London, during the week 
July 138-17, and was attended by some sixty 
engineers drawn from industry, the British Electricity 
Authority, research aasociations, technical colleges 
and the universities. The purpose of the achool was 
to encourage the wider use by electrical engineers of 
and ters for solving the problems 
that arise in the felda of electrical machines, electrical 
control systems and power networks. In an openmg 
address, Mr. F. J. Lane, transmission design engineer 
to the British Electricity Authority, stressed the 
value of vacation schools m providing opportunity 
for discussion and exchange of information, and 
referred to the continumg development of more 
accurate methods of calculating the design and 
performance of electrical systems. 

The first lecture was by Mr. B. Adkins, of Imperial 
College, who described the course as an opportunity 
for electrical meers to review recent improvementa 
in the methods available for the solution of numencal 
problems with the aid of computers, analysers and 
models. He went on to discuss electrical machine 
problems, grouping these as design calculations and 
performance calculations, each group comprisin 
routme calcotuations and research investigations, kad 
* showed some a er of each type. In the folowing 
lecture, Dr. J. R. Mortlock, British Thomson- 
Houston Oo., aE Willesden, introduced same of the 
more common problems met in the design of power 
systems, showing the types of tion encountered 
in each and the usual methods of solving tham. The 
third lecture, by Dr. J. H. Westoott, of Imperial 
College, dealt with the design of closed-loop control 
pth enone A discussion of steady-state calculations 

graphical methods using harmonic responses was 
Ai by a survey of methods of estimating 
transient response with suggestions for applying more 
comprehensive criteria to the performance, and ad 
design, of control 

Dr. W. J. Gibbs, of British Pacman. Houston Co., 
Ltd., Rugby, opened the next section of the oourse 
with & lecture on the mathematica of the problema. 
He showed that problems flrat require formulation 
by the specification of an ideal system whicn can be 

ted in mathematical terms, and then reviewed 
the of calculation often i He demon- 
that matrices can aasist orderly arrange- 
ment and manipulation of performance equations of 
all types of system. The remaining lectures dealt 
with methods for solving equations of the types 
described by Dr. Gibbe. 

In a lecture on “Systematic Ocomputation”’, Mr. 
M. W. Humphrey Davies, of Imperial College, put 
forward suggestions Da an intermediate be- 
tween. simple slide-rule tions and the complex 
methods used in automatic computers. After sur- 
veying existing types of hand-operated calculating 
machines, he demonstrated a convenient method for 
the solution of seta of linear simultaneous equations, 
and described an improved type of semi-automatic 
machine, designed for handling two-dimensional 
quantities, that is being constructed at ra tala 
College. He concluded by suggesting that semi- 


- College, was conoerned with 


automatic machines might be specially suitable for 
many routine calculations. 

On the evening of July 14 members of the achool 
visited the laboratories at Imperial College and saw 
the automatic digital computers ¢ by Dr. 
Tocher in the Mathematics. Department and a trans- 
former-analogue analyser, a semi-automatic decimal 
computer for complex quantities and other analogue 
devices in the Electrical Engineering ent. 
July 15 was spent at the National Physical Laboratory 
seeing the automatic computer (known as the AOE), 
the analogue differential analyser and the punched- 
card tabulating equipment m the Mathematica 
Division and an analogue device for the design of 
control systems in the Servo-mechanisma Laboratory. 

Dr. J. M. Bennett, of Ferranti, Ltd., desarihed 
several types of automatic digital computer and dis 
cumed the advantages of their rapidity and accuracy 
in dealmg with different types of engineering problem. 
The lecture concluded with details pf the method of 
handimg ical problems. Mr. L. Gosland, of the 
Electrical Association, in a lecture on. 

“Analogue Analysers” gave an extensive survey of 
analogue computers, network analysers, models and 
simulators, giving rampis of their application to 
practical problems. 

The final lecture, by Dr. G. R. Slemon, of Imperial 
the solution of non- 
linear problems, confining itself to two methods 
of considerable generality: namely, numerical or 
step-by-step methods, and approximate steady-state 
methods using modifled linear techniques. Finite 
difference methods were described for the solution 
= Taa simultaneous and higher-order differ- 

coe, aan with variable parameters. Dr. 
Slemon en explained his ‘fundamental frequency’ 
approach to steady-state non-linear circuita and 
showed how this could be applied to both power- 
frequency and stability problems. Finally, adapte- 
tions of mathematical, graphical and other techniques 
for use with the fundamental-frequency method were 
surveyed. 

The discussions that followed the various lectures 
and the general discussion at the end of the course 
showed tat the vacation school had provided a 
useful meeting-ground ei) alao g E e ies 
of electrical design problems who had been 
to exchange useful informastion concerning develop- 
ments in the use of analogues and computers. It 


appeared that there would be considerable demand 


for the facilities of automatic computing machmes as 
these become available and that there is scope for 
improvements in deak machines. It was felt that a 
dæk computer with a trained tor would be a 
useful adjunct to many engineering offices, but that 
analogue rather than digital devices would often be 
preferred by engineers because explicit mathematical 
formulation of the problem is unnecessary and because 
such devices are y analogous to the physical 
system, with the added advantage in power network 
and similar problems that the general behaviour of 
the system can be observed directly. Such devices 
make it possible for the engineer to solve his own 
problems with only occasional assistance from 4 
mathematician, and this was thought to be preferable 
to the use of external computing services. 
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MICROWAVE OPTICS 


Wee the two decades much research has 
out an electromagnetic radiation 
of wave-lengths which belong to the transition region 
between the ordinary radio region and the optical 
region of the electromagnetic Because of 
certain properties characteristic of this range, and 
also because the wave-lengths in this transition range 
are of the order of magnitude of most mechanical 
devices handled m laboratories, this new branch of 
electromagnetic theory, often called microwave 
optics, offers to physicista many interesting new 
opportunities. These are being well explored, for 
"example, in connexion with communications and 


During the four days June 22-25, a osiam on 
microwave ics was held at MoGil University, 


Montreal, under the joint ee E 
Electronic Research Laboratory, of on VI 
of the International Scientific Radio Union (U.R8.1.) 
in Canadas and the United States, and of the Elec- 
tronic Research Directorate, Am Force Cambridge 
Research Center (U.8.A.). The symposium marked 
the scientific opening of the Eaton Electronic 
Research Laboratory, which now, in its third year 
St ee ee 
this fleld of research, under the directorship of Prof. 


G. A. Woonton. 

The main aim of the osium was to bring 
together scientists who not only on microwave 
optics but aleo on related subjecta, such as light 
opiate. information theory, operational methods, eto., 

enabling exchange of information and a closer 
collaboration between research workers in these fields. 

The symposium was attended by about 140 
scientists mainly from Canada and the United States 
and by seven guest speakers from Europe. During 
the four days, al er sixty-four papers dealing 
with a wide range of subjects were presented. These 
numbers themselves indicate the great interest now 
shown in microwave optics. There were altogether 
eight half-day sessions on the following subjects: 
scattering (two seasions) ; microwave optical 
and aberrations ; otio ion (two 
goesions) ; electromagnetism and diffraction ; Fourier 
transforms and information theory; radio lenses, 
and other topie of special mtereet. In addition, 
there was a round-table conference on Fourier trans- 


pe Say reg ea eek E E ee Mir Spencer, 
of the Air Force Cambridge Oenter. It is 
impossible in a short article to analyse the very 
extensive-material presented at the symposium, and 
consequently only a brief account of the main subjecta 
discussed will be given. 

Papers presented in the session on scattering were 
mainly concerned with power series solutions of 
scattering problems, and with oalculationa and 
measurements of scattering cross-sections and radar 
cross-sections. Some integral-equation techniques 
were also described and applied to problems of 
diffraction by spheres, cones and wedges, subject to 
ee a apan 

session on microwave optical systems and 
aberrations began with a survey of some of the 
research carried out at the Naval Research Laboratory 
in Washington, and described investigations on 
microwave optical systems for use in radar scanning 
antenns. Other papers were concerned with wide- 
angle focusing properties of -paraboloidal mirrors, 
with applications of Rayleigh’s tolerance criteria to 
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microwave systems, and with the behaviour of the 
ical field near caustics. The ideal lens of 
Luneberg and its variants were discussed by several 
ers in this session and also in the session on 
radio lenses. An interesting contribution to aberration 
theory was made in & paper concerned with charac- 
teristic curves in the image space, where a method 
posed for the derivation of functions ortho- 
over parabolic and other domains; these 
should prove useful in certain theoretical mvest- 
gations of diffraction. 

Tn iie aeon on ‘radio lenese sand otheetonmn et 
special interest, an interesting account was given of 
some of the current researches carried out at the 
Ministry of Supply Telecommunication Research 
Establishment in Great Malvern; it dealt mainly 
with the use of optical techniques at millimetre wave- 
lengths. Several eee behaviour of 
various artificial dialects 

The aran oa i in the two semions just 
menti indicated the similarity as well as the 
differences between systems employed in miorowave 
optics and in light optics: microwave systems work 
sD a nea pr tte 

aee A in microwave optics aspherical 

trical combinations are the rule ; 

Ge ee ee ee ae In systems 
working with ordinary light the illumination is, as a 
rule, uniform; in microwave systems it is usually 


Electromagnetism and especially electromagnetic 
diffraction were particularly well represented. Many 
of the contributions dealt with various aspects of 
diffraction by apertures in plane screens, and were 
followed by lively discussions. The theoretical papers 
were mainly concerned with approximate methods of 
solution, while those dealing with the experimental 
aspects described methods and resulta of measure- 
mente of diffraction flelds. The literature of diffraction 
by apertures in plane screens is very extensive, 
and the comments from the audience indicated the 
difficulties faced by all but the experts on this class 
of probleme when trying to assess the merits of the 
various methods of solution and the present state of 
knowledge in this fleld. Te pem writer shares 
the view expressed by same of the scientista taking 
diction discussion, that a farmal solution to a 

on problem is often of relatively little value 

unless, supplemented by ional data, and 
that a deal more effort ought to be devoted to 
this end. (In this connexion it may be of same interest 
to mention that although Sommerfeld’s classical 
solution of the half-plane problem was obtained as 
early as 1896 and numerous discussions of this 
problem have been published since, it was not a 
1952 that detailed diagrams were given, Pr 
behaviour of the amplitude and phase and o 
energy flow (Poynting vector) in the nei urhood 
of the diffracting edge (W. Braunbek and G. Laukien, 
a 9, 174 eee! the diagrams bring out inter- 

features not previously suspected.) 

ites papers t with asymptotic solutions (for 
differential 
equations, with a new method (called ‘cliff method’) 
for approximate integration, and with the application 
of operational techniques to the development of 
diffraction integrals. Another group of papers was 
concerned scalar treatment of diffraction 
problems and with the analogies between the flald of’ 
geometrical optics and certain diffraction flelds. <A 
generalization of Fermat’s Principle was suggested in 


» 
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a paper entitled “The Geometrical Theory of Dif- 
fraction”. A good deal of attention was given to a 
paper concerned with the ‘creeping wave’ in the 
theory of diffraction. It outlined a method for 
problems concerned with the diffraction by objects 
not a than about a hundred wave-lengths; the 

Beet bargin can then no longer be used, 
as as Diets considerable contribution from a 
wave creeping around the back of the object. 

As already mentioned, one seasion was devoted to 
Fourier transforms and information theory. Accounts 
of useful Fourier and operational techniques were 
given and various applications d Some 
analogies between optics and information theory were 
noted.. This session as well as the round-table con- 
ference on Fourier transforms suggest that Fourier 
transforms and information theory are likely to play 
an Increasingly important part both in light and 
microwave optics. 

On several occasions during the symposium, 
attention was directed to investigations in related 
subjects closely analogous to the work described, and 
it became apparent that there is a good deal of over- 
lapping and repetition in the two main fields. But 
no one who was present in the crowded sessions at 
MoGill could have departed without being stimulated 
by the variety of ideas and by the impressrve record 
of work carried out in microwave optics during the 
past few years. The only criticiam which may be 
raised refers to the fact that each speaker waéallowed 
only 10-15 minutes, a iod certainly not sufficient 
for the presentation py pe same of the subjects. It is, 
however, easy to understand the difficulties with 
which the organisers of any large scientific gathering 
are faced in this connexion. To same extent these 
difficulties were overcome at MoGill by the distribu- 


tion, prior to the opening session, of mimeographed 


volumes con summaries of all the papers. 
An extended version’ of these volumes will shortly 
Be ee ee ee eee 
of Physics asics and will undoubtedly become an important 
contribution to the literature on microwave optics. 
E. Worf 


CENSUS OF WOODLAND" AREAS 
LESS THAN FIVE ACRES IN 
GREAT BRITAIN 


HE first report of the census of woodlands in 
Great Britain, carried out during 1947—49, gave 

the statistics for the area and stocking of woodlands 
of five acres and more (see Nature, August 8, p. 240). 
The second report, which has now been published’, 
provides the additional data, collected during 1950- 
ma a letes the census in respect of all timber 
be included as f part of the 

acd oe sate Pot paren need and of a 
reserve which, given reasonable care and management, 
will continue to grow and produce more timber. The 
relative importance of thege small woods and sest- 
tered trees is not generally appreciated by the 
few directly concerned, though the war-time (1942) 
survey .had indicated that they carried somethmg 
hike one-fifth of the total timber volume in the 
_country. The figure for hedgerow and park timber 
Tinbor aah Woods wader Five Aeon 106i.) Pp. TIa pata 
(London ; ENEO, 1088) be ek 
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now arrived at for the Asis ee cae Bais 807 


-million cubic feet and that for the small woods 222 


milion cubic feet, forming 2] and 6 per cent 
respectively of the total volume of 8,773 million cubic 
feet (this includes the large woods). Moreover, the 
average size of the trees in the hedgerows, parks and 
small woods is appreciably greater than that m the 
larger woods, this fact being largely ascribable to the 
concentration of war-time fellmgs on the larger woods 
and on the older crops in them. 

Of icular interest in the present survey are the 
methods adopted for collecting the necessary field 
date and for computing the resulta with a measure 
of the probable errors involved. For the 
and the method already established in the 
1988 and 1942 surveys was retamed. It consisted in - 
the field examination of a strip 44 yards wide, drawn 


. on selected Ordnance Survey quarter sheets on the 


pcale of six inches to a mile. The percentage of 
sampling is a very low one, one acre in roughly sight 
thousand, built up of three Independent random sets 
of the Ordnance Survey maps. The standard error, as ` 
@ percentage of the actual volume, is computed at 
8-5 per cent; this is low enough for all practical 
popen though it does not permit of a reliable 
reak-down of the figures into countries and con- 
servancies—thus the standard error for Scotland 
alone would be 25 per cent. 

As might be expected, the five common hedgerow 
again elm, ash, beech and sycamore, are found 

the bulk of the volume, about four- 
Atha € ihe total, cok with DA per cant end atta with 
19 per cent alone contributing half by number of 
trees and slightly more by volume. The prospecta 
of maintenance of this resource by growth and 
recruitment are considered. It is thought that there 
are enough saplings to maintain the numbers of small 
trees, but the distribution of size classes 
suggests that the volume of larger hedgerow timber 
is likely to diminish unless further planting . (or 
storing) is carried out. 

For the small woods, between one and five acres, 
the methods are much more closely linked with the 
survey of the large woods. Small woods were already 
known to aggregate 187,000 acres, about 5 per cent 
of the total woodland area. Again a sampling 


-method was adopted, involving the fleld examination 


of amall woods in the south-western quarter of each 
of the Ordnance Survey six-inch sheeta 
pelected for the hedgerow census, in the eame three 
ample. This worked out at an aggregate 0:92 per 
cent sample. These woods were clasmfled into the 
a a ee 
and it is assumed that the a Aren: per acre 
for each type is the same for both categories of size. 


independent estimates was’ not felt to be justified. 
Since the surveys were made, 5 per cent of the area 
shown as small woods has been lost to other forms 
of land use, as compared with 2 per cent of the large 
woods: this reduces the total area to 178,000 acres 
comprising 71,780 woods fairly equally distributed 
between 1-2, 2-3, 3—4 and 4—5 acre unite. The 
current -annual growth or volume imcrement of the 
trees in these woods is estimated at 5 million cubic 
feet, to be compared with 97 million in thé large 
woods. 


It was thought desirable and worth while, in the 
course of this census, to collect the necessary data 


- be retained in the 
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for obtaining a rough estimate of thé limited volumes 
of timber standing in the woodlands classified in the 
main census as simple coppice, scrub, devastated 
woods and felled woodland. In these types, there 
were often thinly scattered trees for which no estimate 
of volume was\ made at that time. One sample, 
ususily one acre in extent, was measured on’ each 
type in each of the quarter-sheet maps used for the 
hedgerow estimates. The data indicate a total volume 
of 85-6 million cubic feet, fairly equally divided 
between the felled and devastated types taken 
together and the simple coppice taken with the 
scrub. 


- Summarting the current growth data for all the 
timber of Great Britain, the combined census arrives 
at a figure of 116-5 million cubio feet annually on 
the growing stock of 3,778 million cubic feet, or 
8 per cent. This amount is not, of course, available 
for immediate use, as apart fram amenity considers- 
tions, much of it, particularly forthe conifers, must 

crope to grow to larger 
size. With the letion of this national inventory 
Britain moves into line with the still limited number 
of countries that have reliable statistics for their 
forest resources. It remains to keep the Information 
up to date by a regular of field-work, 
since adj 
fellings are inadequate for the purpose: this, it is 
believed, is being done by the ee Commission. 

. CHAMPION 


CHARACTERISTICS OF THE 
IONOSPHERE IN GREAT BRITAIN 


NE of the major items in the of 
radio research conducted by the Deparorient of 
Scientific and Industrial Research during the pest 
twenty-five years has been the development and 
maintenance of ionospheric recording stations in 
Great Britain. Following the research work of Sir 
Edward Appleton and his co-workers at the Cavendish 
Laboratory, Oambridge, and the Radio Research 
Substation, near Peterborough, .measurements were 
begun in 1929 at the Radio Research Station, Slough. 
In the following year a technique for measuring the 
critical frequency of the H-region was developed from 
ts carried out between a transmitting 
station at the National Physical Laboratory, Tedding- 
ton, and receiving stations at the Radio Research 
Station, Slough, and the Halley Stewart Laboratory, 
London. This enabled the present series of iono- 
eed measurements to begin in January 1981. As 
techniques déveloped and as know- 
ledge of the complexity of the ionosphere increased, 
the scope and frequency of the measurements aes 
aipanded until, at the present time, observations 
made every hour and recorded ph sk sant 
An acoount of this develo graphen. >, of 
die cinractariatice of Wis inches br Betas i 
described in Radio Research Special bang No. 23 
of the ae cobs of Sctentiflo Industrial 
Research *, 


rag er gpa ere e E E 


results obtained and illustrates the variation in the 
measured characteristics of the ionosphere during 
the period 19081-46. 
For the past few years the resulta of such measure- 
ments have been compiled in tabular form and either 
Pa ag ph ce pope gta 1 See an 8 


Characteristics of Tonosphere observed 
Ahs 1050-1646. Pp. aig (London : H.M.8.0O., 1953.) 14. td. met. 
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circulated on an exchange basis to other organizations 
issuing similar information, or distributed to scientific 
workers and engineers -who have a need for such 
knowledge in connexion with their research or with - 
the various applications of radio transmission. There 
exists, however, & } i 
material of great geop 
Britain which has hitherto not been available except 
in limited amounts and on specific request. The 
present publication is intended to remove this 
limitation, and to make available to all who are 
interested the accumulated resulta of the pest work 
in this field. The complete date are comprised in 
nearly eight hundred tables of the results of observa- 
tions made at the Radio Research Station, Slough, 
during the years 1980-46, and at Burghead, Scotland, 
during 1941-48. ‘These tables, which are listed in 
appendixes to the report, reflect the gradual building 
ap of the observational measurementa as knowledge 

the subject grew and as the tal tech- 
niques available have developed to that of the 


Because of the expense, it is not poasible to publish 
the tables m printed form, and ta have 
been made to make photo-copies a le. These 
may be consulted at the Technical Information and 
Documents Unit of the De t of Scientific and 
Industrial Research, Cunard Buildmg, 15 Regent 
Street, London, 8.W.1, or by at the 
Radio Research Station, Ditton Park, Slough. Hach 


3d. per table and a microfilm copy of all es costs 
£3 3s. Enlargements on sheets 9 in. by 7 in. are 
available at Is. per table. Seta of not leas than a 
hundred consecutive tables can be supplied at 
£2 10s. per hundred net. for copies of the 
tables, which should quote table numbers, place of 
observation (that is, Slough or Burghead) and the 
form m which they are required (that is, microfilms 
or sheeta) should be addrewed to H.M. Stationery 
Office, P.O. Box 569, London, 8.E.1. 

The published report and the availability of the 
Yésults m the above manner are likely to be of great 
value not only to those directly interested in the 
transmission of radio waves by means of the iono- 
sphere, but also to those engaged in scientific research 
in related geophysical fields, such as solar phenomena, 
the upper atmosphere or the earth's magnetic field. 


_THE EXPRESSIONS ‘GOLGI 
APPARATUS’, ‘GOLG! BODY’ AND 
‘GOLGI SUBSTANCE’ 


By Dr. JOHN R. BAKER 
Department of Zoology, University Museum, Oxford _ 


HERE are certain objecta in cells, such as the 
nucleus, which obviously correspond from cell to 
cell and for which special names are necessary. The 
name “Golgi apparatus’ is commonly used with the 
implication that it refers to homologous bodies that 
exist in all or nearly all cells of animals. J myself 
ee E DE AN, 
in fact, contain such homologous bodies, to which it 
was appropriate to give a single name. 
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The so-called Golgi apparatus or Golgi substance 
is ordinarily identifed by its capacity to reduce 
osmium tetroxide or silver nitrate under certain 
specified conditions. Now, as I have argued at aome 
length elsewhere', the so-called Golgi techniques are 
not reliable either morphologically or histochemically. 
They are very liable to give a that are 
misleading from the morphological pomt of view, 
because particles of oamium hydroxide or of silver 
tend to add themselves to one another without regard 
to pre-axisting structure. When granules in the 
cytoplasm are grouped close together, oamimm or 
silver tends to fill up the spaces between them. Thus 
a ‘network’ is produced in the epithelial ‘cells of the 
mammalian epididymis, though when the so-called 
Golgi apparatus of these cella is separated by centri- 
fuging it is sean to consist of separate, nearly 

erical objecta*. Similarly, it has recently been 
own by Shafig' that there are simple, spherical 
objects in the cytoplasm of the living nerve-cell of 
Locusta which are transformed by the classical Golgi 
techniques into the kind of ‘Golgi bodies’ known 
as ‘platelets’, with the characteristic circular or 
crescentic osmiophil rim. 

The Golgi techniques have even leas value m 
histooh than in morphology, for all sorta of 
chemically unrelated substances are capable of 
reducing oamium tetroxide and silver nitrate. Same 
of the objecta called Golgi bodies are easily stained 
in life by the mitochondrial vital dyes, but not at all 
by neutral red or methylene blue; others are stained 
strongly by the two latter dyes, but not at all by the 
ones that stain mitochondria; others again cannot 
be stained by vital dyes of either type. Some take 
up sudan black in‘ sections made on the freezing 
microtome, others do not; same can easily be shown 
by standard mitochondrial methods for perafiin 
sections, others cannot. 

In recent years it has ae SERE to apply 
rigorous # stiu histochemical methods to osmiophil 
bodies of various kinds‘, and a start has even been 
made towards their isolation for direct chemical and 
enzymological analysis’*. May we not take encour- 
agement from these developments, and view the 
whole subject in a new light? May we not cantent 
ourselves by describing how the lipide material is 
distributed in each particular cell—some of it perhaps 
as globules of reserve fat (simple triglycerides), some 
as & component of the mitochondria, arid some tn 
various other forms, differing widely in shape, oam- 
position and significance in different cases ? May we 
not give accepted chemical names as soon as each 
constituent is identified, instead of using the expres- 
sion ‘Golgi substance’, which has no meaning for the 
biochemist, the very person whose job it is to study 
the substances that compose the organiam ? 

The massive evidence collected by Hirech’ has 
shown that secretory producte of very various kinds 
arise in connexion with so-called Golgi bodies. 
Instead of saying that Golgi bodies secrete this or 
that, may we not say that newly formed secretion- 
globules often have a lipide-contaming sheath around 
them, and then go on to give the chemical 
composition (and enzyme content, if any) of the 
sheath ? 

The names Golgi body, stc., are sometimes used 
with the secondary implication that these objects are 
always self-reproducing cellular constituents, so that 
e bodies called by these names m any one 
animal are derived by division, like chromosomes, 
from those present in the fertilized egg. A review 
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K EE fae atin E EE E E Wet Ths 
very slender. It is true that lipide-containing globules 
of the kind often called ‘ sometimes 
become constricted acroes, and Hirschler has claimed 
to trace the continuity of the ‘Golgi apparatus’ 

the cleavage-stages of the egg of Limnana; 


v 


through 
but it would be extremely difficult to prove that all . 


the various bodies called by the name of Golgi are 
self-reproducing. It seems more likely’that many of 
them arise in the cytoplasm without connexion with 
any pre-existent similar object. 

A particularily strong reason why the name of 
Golgi should not be used is that the Italian neuro- 
logist described his ‘a in the nerve-cell of 
vertebrates, and this is, of all cella, the one in which 
the real nature of the object named after him is most 
uncertain. He described a network with plaquettes 
distributed on it, both the net and the rims of the 
plaqueties appearing dark by his silver technique’. 
The representatives in life of the plaqueties ap to 


ppear 
be.the colourless vacuoles or ‘spheroids’ that have | 


been studied particularly by Thomas’. No 
ment has been reached as to the precursor, in i 
the net. Perhaps it 18 formed largely by the im 


©, g 
nation of mitochondria with oamium hydroxide or 


silver. Perhaps it 1s largely an artefact. 

and Taylor? fee described “what sates to ee an 
intricate reticulum" in the living cytoplaam of the 
spinal ganglion-cella of the rat. They say that the 
refractive index of the reticulum is so nearly the 
same as that of the surroundmg cytoplasm that it is 
often. very, difficult to between the two. 
A careful study of their photomicrographs does not 
convince one of the existence of a network; but the 
object that they regard aa reticular is seen to be 
bright by pomtive phase contrast, and therefore of 
somewhat lower refractive index than the ground 
cytoplasm. If in facta bright network exists m the 
living cell, it must be very different from 
the so-called Golgi apparatus or ‘lepidosomes’ of the 
spermatocytes of the snail, for example, for these are 
bodies of entirely different form and are without 
exception the darkest and most evident objects seen 
in the living cell when it is examined by a 
phase-contrast microscopy. It would be very differen 

alao from the Imoidal dropleta or granules (lipo. 
chondria) that so often represent in life what is 
called the ‘Golgi apparatus’ in an oamium or silver 
preparation. 

From time to time the question is posed by col- 
leagues and research pupils, about an object blackened 
by the classical Golgi ee “Is this a Golgi 
body ?” t the proper answer would 
“I do not quae the i 
ig framed in terms of an improbable hypothesis”. 

It ja, I hope, almost unneceæary to say that no 
ee ee ee 
contributions to neurology constitute his proper 
memorial 
1 Baker, J. R., Bull. Miso. App., 3, 1 (1988). 


E] 
r tet ioi) 
"Shafiq, 8. &, Quart. J, Miro. Sei. (tn the prom). 
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t your question has a meaning. It- 


Dalton, A. J., Kuff, H, L., and Feltx, ML, Nature, 


1 Baker; J. R., Quart. J. Afisro. Soi., 88,1 (1044). Oain, A. J. 
Micro, SA., 88, 151 (1 Gerseh, I., Arek, Path. : 
; Arzac, J. aa Fixes te Oe Stam Teoh., #7 AS ik 
Holtfreter, J., J. 4 101, 355 (1046 61 1046 
LO. hsp, Us hae wot 1, 61 (1940). Wot, 
* Hirsoh, G. 0., Fom- und Stoffwechsel dar GolgiKorper’’ (Born :. 
trasger, Berlin, 1930). 


' Hirschler, J., Areh. Mikr. Anat., 91, 140 (1918). 
* Golgi, O°, Areh, Ital. Biol., 30, 60 (1808). 
Mimo. Sei., 8, 333 (1048). 
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PORPHYRINS FROM HEART 
MUSCLE > 


” By Dr R. LEMBERG, F.R.S. 


Institute of- Medical Research, The North Shore 
Hospital, Sydney, A 


To problem of the chemical constitution of the 
prosthetio group of cytochrome oxidase and 
cytochrome a was neglected for many years until ıt 
was attacked by Rawlinson, Hale, Rimington, 
Lemberg and Falk! in 1949. Recently publications, 
mostly of a preliminary nature, have appeared by 
Warburg and Gewitz’, Granick’, and Dannenberg and 
Kiese**, In this article, I propose to stmmarize 
work carried out by myself with the assistance of 
Miss J. Parker, Mr. W. H. Lockwood, Mr. P. Caiger 
and Mr. B. Bloomfield. 

Whereas Warburg isolated hemin a, which he oalls 
cytohmmin, in crystalline form (in & way so far 
unpublished), we have chosen to isolate the 
This procedure has the advantage of 
separation of dk tg a from protoporphyrin, 
derived from myoglobin and cytochrome b, and from 
other porphyrins, the presence of which the technique 
reveals. More mnportant still is the sensitivity of 
the characteristic many-banded absorption curve of 

rphyrins in neutral organic solvent as criterion of 
Fonai and stability. Crystallization is not a 
sufficient criterion of this m the porphyrin group, as 
hes been shown, for example, by Lemberg and 
Parker“, who used photometric contro) for a 

phic separation of chlorocruoroporphyrin 

and diformyldeuteroporphyrin esters from an excel- 
lent crystallized mixture. Our procedure has the 
vantage of by-product formation during the 
removal of the iron. Small amounts of such artefacts 
were, indeed, encountered, but they can be’ readily 
from porphyrin a. Moreover, 

ormed in stages of the preparation 


ja 


yrin. 
thtating 


preceding 

flicting resulta of Negelem and Roche and Bénévent 
show. In the hæmin, small amounts of by-products 
are difficult to detect, but they can be found after 
conversion to the porphyrins. We have, indeed, 
ascertained the presence of small amounts of hæmın 
a in well protohmmin preparations from 
heart muscle by the isolation of porphyrin a which 
cannot arise from protohsmin. 

Falk and Rimington* abandoned attempts to 
isolate porphyrin a, as they observed alteration by 
hydrochloric acid of the porphyrm shown by 
in the ratio of the four absorption bands (particularly 
IU/IV and III/IV ; for numbering of the bands see 
last lines of Table 1), Pure porphyrin a is, however, 
perfectly stable to 25 per cent (w/v) hydrochloric 
acid at room temperature, and by choosing a suitable 
method of isolation the substances which cause the 
alteration in the acid medium can be eliminated before 
the removal of iron and before hydrochloric acid 
fractionation of the porphyrins. : 

Preparation of porphyrin a. All the methods 
‘desoribed so far have the following defecta®: (1) The 
porphyrin a yields were variable and small, corre- 
sponding to 0-5-3 mgm. per kgm. of wet heart 
muscle. (2) The ratio of the y absorption bands of the 


neutral porp soļution in organic solventa, ua sd 
ticularly the inv ratic, varied (Table 1). (8) Por- 
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phyrm a was accompanied by variable amounts of 
cryptoporphyrins (see below) often exceeding that of 
porphyrin a. (4) The methods were compleated and 
id not lend themselves to estrmation of the total 
porphyrin a derivable from heart muscle. 
A pe ee isolation of porphyrin a 
from heart muscle in spectroscopically pure form can 
be achieved without previous separation of the cyto- 


chromes or hemins and without chromatographic 


procedures. This consists of the followmg steps: 
T Extraction of the minced, washed, hom 

and centrifuged tissue by acetone—hydrochloric acid 
at 4° C. in a medium oontaining approximately 
20 per cent (w/w, final concentration) of water. 


_ Previous drying of the tissue with acetone or alcoho! 


must be avoided. (2) Freezing,out at — 15° C. of 
fat and phospholipids from the filtrate, diluted with 
water to a concentration of 70 per oent (ww) acetone. 
(3) Extraction of the hmmins from the filtrate by 
ether after dilution with aqueous hydrochloric acid, 
followed by removal of acetone and a troublesome 
emulmfying agent by careful washing with dilute 
bydrochloric acid containing a little ferrous sulphate. 
Smell amounts of a white emulsion in the interface 
are separated by tion. (4) Removal of the 
won by a slightly m ferrous acetate—hydro- 
chloric acid procedure of Warburg and Negelein, in 
glacial acetic acid at 70-80° C. The whole process 
requires leas than one minute; prolonged exposure 
to acetic acid, icularly at higher temperatures, 
must be avoi (5) Removal of acetic acid and the 
emulsifying agent from the ethereal iene suet 
washing with distilled water, cantrifu 

(8) Extraction of protoporphyrin an aie vegan other por- 
phyrins by 8 per cant and 8 per cent (w/v) hydro- 
chloric acid. (7) Extraction of porphyrin a by 20 
cent, 25 per cent and finally 28 per cent (w/v) h 
ohloric acid. The extracts are intensely blue-green 
and have absorption bands‘at 619 and 565 mu. The 
ethar remains faintly yellow. The hydrochlori¢ acid 
extracts oan be used directly for quantitative 
estimation of porphyrin a (#(0-1%, 1 om.) = 13 at 


565 my). (8) Washing the hydrochloric acid extracts 
with ether and re-extraction of porph a with 
ether after dilution with disodium hy phos- 


phate solution and neutralization with solid sodium 
bicarbonate. The 20 per cent and 25 per cent hydro- 
chloric acid extracta contain 95 per cent of the 


porphyrin a, which is oS cha pong almost pure 
(cf. Table 1) with a III/IV ratio (2-08) far higher 
than that of any previous preperation. Further 
purifloation no longer alters this absorption spectrum 


Table 1. RATIOS OF ADSORPTION Bawps J-DT tro Bap IV 
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. The smali fraction obtained from the 
28 per cent hydrochlorio acid fraction has a some- 
what lower ratio (about 1:80). The ether 
ànd acetone solutions of porphyrin a have a 
berry-red colour, showing dichroiam o 
at very high ditution. 

Estimation. The yield measured by using an extinc- 
tion coefficient #(0:1%, 1 am.) = 18 for band II 
at 559 mp in neutral ether solution’is 16-18 mgm. 
per 1 kgm. of wet muscle tissue (0:21 kgm. dry 
weight). To this may have to be added 0-7 mgm. 
found as oryptoporphyrin a (see below). 200-500 gm. 
of tissue were usually used, but the analysis can be 
carried out with far smaller amounts. Sheep and pig 
heart gave similar, alightly smaller values. 

It ia interesting to compare these results with the 
values for ooncentrationa of a -+ a, 
which have been calculated by Ball* from 
photometric meagurementa on dispersed heart muscle 
preparations, or which may be calculated from 
similar measurements by Chance’. For this com- 
parison it is assumed that porphyrin a is the iron-free 
prosthetic group of both cytochromes a and G, an 
sasumption supported by our failure to discover any 
other porphyrin in significant concentration to 
account for either {see below). Ball finds a con- 


centration of cytochrome oxidase (cytochrome a,) of 
4:35 x 10* gm. equivalents per kgm. of wet ox 
heart musae, and a ratio of cytochrome a to cyto- 
chrome a, of 8:1, giving a concentration of 17:2 x 
10-* gm. equivalents/kgm. for total yrin a, 
which is in close agreement with our (17-1- 
19:2 x 10*). From Chanoe’s ratio for the con- 
centrations d,:@:0 = 1:2:1-6 and the cytochrome 
o concentration in ox heart (about 15 x 10-* gm. 
equivalents/kgm.), figures of 9-2 x 10* for oyto- 
chrome a, and 27-6 x 10* for total porphyrin a 
result. Both methods are indirect, and Chance’s 
results require further assumptions on molar extino- 
tions which are based on rather doubtful analogies. 
This may explain why they give higher values. 
Reconversion of porphyrin a to hamin a. The 
reconstituted hæmin a shows only one band (587 my 
in the visible part of the spectrum, and a Soret ban 
at 430 mu after reduction of a ali alkaline 
solution in 50 per cent pyridine with dithionite. We 
have not observed the s of a band at 


558 mu, which Warburg noticed on dithionite 


reduction, Since this occurs with orypto- 
hærmin p (see below), Warburg's hemin probably 
contained some of this hsamin as impurity. The ratio 
of the Soret band to the band at 587 my is remarkably 
low (4-5). This is also a feature of the ferrocyto- 
chrome a though not of ferrocytochrome 
Gy. Altogether it appears that ham a is far lees 
modified in its properties by its combination with 
protein in cytochrome a than it is in the cytochrome 
oxidase. 


Further purification. Further purification with 
removal of colourleas impurities was oarried out. 
i ee acids (together with a 


variable, etl ge a Foam a) from 
ether by 0:02 Af o of 2 5. Porphyrin a 
is extracted by hydrogen p te and 
brought baok into ether with phosphors acid at 


pH 4. (2) By repetition of the extraction by hydro- 
chloric acid from ether. The main part of porphyrin 
a is now extracted by 10 per cent and 15 per cent 
(w/v) hydrogen chloride and brought back into ether 
with neutralization to pH 4. The fact that the first 
fraction gives & porphyrin the ratio IIL/IV of which 
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is not lower than that of the second proves the 
absence of oryptoporpbytrins. (8) By repeated 
precipitation from chloroform by light,petroleum or 
from ether by benzene. These procedures give fine 
precipitates which are distinctly microcrystallme 
under the polarization microscope. In a thin layer, 
solid porphyrin a is green in transmitted light; in a 
thicker layer it shows the typical metallic surface 
colour of porphyrms. (4) By fractional extraction of 
the solid porphyrin a with ether. This procedure is 
repeated until the first extracts have no lower specific 
extinctions than the later ones. Pure porphyrin a is 
not easily soluble in ether and the measurements are 
carried out in acetone. 

Haterification with diazomethane causes no alter- 
ation of the absorption ; but, so far, 
attempts to purify the ester further by chromato- 
graphy or orystallization have failed. 

By these methods the iflo extinction co- 
efficient (27(0-1%, 1 am.)) at 558 mu in acetons was 
raised to between 16-0 and 18-1 in a large number 
of preparations. From the specific extinctions the 
molecular weight can be established if the molar. 
extinction is known. Oliver and Rawlinson! have 
measured this by copper titration as 16,900 for band 
LO of porphyrin’a in acetic acid. Since the influence . 
of solvents on the extinction of this band is negligible, 
we can calculate the molecular weight as 985. A 
second calculation giving a value of 980 is based on 
the sum of the ic extinction coefficients of 
bands III and IV. (18-1 + 9-5 =» 27-6), and the sum 
of the molar extinction coeficients of these two 


‘bands, which is surprisingly constant for a great 


diversity of porphyrins, and for nineteen porphyrins 
of rhodo-type, averages 25,850 (cf. Table 2; vatuex 
of A. Stern e al”, Lamberg and Parker and 
Granick’*), 

Our molecular-weight value is higher than those 
sao a ig Mag Sua A 
basis of iron estimations of the hemi Granick 
(850) and by Warburg (780). It eet ra 
porphyrin a, in contrast to other porphyrins, contains 
a large fatty acid or alkyl side-chain which does not 
contribute to its colour. 

Structure of porphyrin a. Three characteristic side- 
chains have now been defined in porphyrin a: (1) a 
‘rhodofying group which is practically certain to be 
a formyl group; (2) a second rhodofying group m a 
PONOR OPED anang o CTT e ormy! 

group the spectrum, oontaining an ethylenic 
double bond; ; (3) a large alkyl or, more likely, fatty 
acid side-chain. 

Evidence for the formyl group rests on reactions 
of the hsmin with cysteine’, hydroxylamine’ and 
hydrazine’, on spectroscopic evidence for the con- 
version of an aldoxime to s nitrile", and on reaction 
of the porphyrin with aluminium ide? and 
with methanolic hydrochloric acid®15 orphyrin a 
does not contain the isocyolio ring which is present 
in chlorophyll derivatives.. The alteration of the 
spectrum by methanolic hydrochloric acid super- 
ficially resembles the conversion of phwsoporphyrins 
into ohloroporphyrins ; but is, in fact, a methyl acetal 
formation, since m contrast to the of the 
isocyclic ring it is readily reversed, for example, by 
the action of ditute hydrochloric acid on a chloroform 
polution of the acetal’, 

The ethylenic double-bond nature of the second 
ee group is apie by the spectra of the . 

obtained by the action of diazoscetic 
eater or hydriodic acid, followed by hydroxylamine 
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* Negative rhodofying tnffuence. t In chloroform: in diaran, 1-21 and 1°43. 


and by observation on ic h tion" 18, 
` Lemberg and Falk* considered the rhodofying action 
of a vinyl side-chain insufficient to account for the 
porphyrin spectrum; but recent observations of 
Granick’* on vinylphsoporphyrin a, show that a 
ee ee E 
yl group can have a very strong rhodofying 

effect (increase of the ratio fram 1-71 to 2:15), 
although this still would not account for the very 
oe red shift of the porphyrin a absorption bands. 
in a also behaves abnormally in reactions 

abi hydrobromic acid in acetic acid, and with 
permanganate in acetone’®. Table 2 shows that all 
porphyrins with a ratio of ILI/IV greater than 2 and 
a marked ‘oxorhodo’ type spectrum! greater 
than 1), have two rhodofying groups on diametrically 
opposed pyrrole rings (in positions 2 and 6). The far 
lower ratio of chloroporphyrin e, is due to the 
presence of a methyl group on the methine bridge 
which lowers band ITT. Presence of two rhodofying 
groups on vicmal pyrrole rings, on the contrary, 
causes an setiotype spectrum (ratio IM/TV leas than 
1), independent of the relative positions of the groups 
on these pyrrole rings, for example, 2-4 in diformyl- 
deuteroporphyrin, or 38-6 in phmoporphyrin b. 
Present evidence thus indicates the 2-6 position of 
the two rhodofying groups. Their presence on the 


same pyrrole ring, as assumed by Warburg, cannot ' 


be ruled out. It is conceivable that two such groups 
Scr ence: Sac! a eh ne ag oct 
opposite pyrrole rings, there is no experimental 
evidence for this. 

The long-chain hilic group of porphyrin a 
causing the large mo weight is not present as 
an ester group; no saponification occurs under con- 
ditions under which phytol ia removed from chloro- 


phyll**. This nature of al Len a lains the 
special difficulties of ita it must 
confer on cytochrome oxi aad pa eta 


lipoprotein character. This is of particular interest 
because of the well-known close association of the 
respiratory cytochromes and lipids in mitochondria. 
Nature has achieved the conversion of a porphyrin 
to lipid material in two different ways: by con- 
version into a fatty acid by C—O combination with 
a long fatty acid side-chain, probably by a semi- 
ind S for the respiratory enzymes 
a type; and by esterification of a 
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carboxyl with a large alcohol 


molecule for the chlorophylls. 
Oryptoporphyrin. Porphyrin a 
is always accompanied by another 
porphyrin, the hæmin of which in 
pytidine-dithionite gives abeorp- 
tion bands at 582 and 683 mu. 
‘This porphyrin was first obtained 
by Negelein™ from pigeon breast 
muacle, but later considered as an 
artefact derived from protohsamin. 
Probably for this reason it hae 
been. by later workers. 
It is faund im the 8 per cent 
hydrochloric acid fraction of the 
Willstatter eaparation, and is = 
separated from accompanying p 
toporphyrin by 9 per cent aie) 
sulphuric acid. We have isolated 
cryptoporphyrin a from ox heart 
muscle from which the major 
part of the protohsm compounds, 
myoglobin, had- been removed 
by saline extraction, and have obtained a crys- 
talline methyl ester by esterifloation with diazo- 
methane followed by alumina chromatography, 
by crystallization from ether at — 15°C., and by 
recrystallization from chloroform-ether. <A similar 
porphyrin was obtained under certain conditions 
as crystalline methyl ester in a similar way from 
hemoglobin and saline extracts of heart muscle, 
for example, when acetone was incompletely re- 
moved prior to treatment with ferrous acetate— 
hydrochloria acid. Table 8 shows that this por- 
payin, which we oall eryptoporphyrin p, differs 
oryptoporp rphyrin a. Hydroxylamine shifts the 
pee Ls d of the oryptohsmochromogen a 
20 mu towards the blue, indicating that orypto- 
porphyrin a, like porphyrin a, is a formyl porphyrin, 
whereas the oryptoporphyrin p 
behavea quite y. Th 
coefficients of a solution of cryptopdrphyrin a in 
chloroform are: 2(0-1%, 1 cm.) = 19-45 at 559 mp 
and 15:7 at 510 se Brom Em 4 Iv = 85:15 a 
molecular wei of 700 (for the free porphyrin) is 
calculated. yield of cryptoporphyrin a was 
established by spectrophotometrio measurements in 
the crude mixture with protoporphyrin as about 
0:7 mgm. per kgm. of wet heart muscle. Under 
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conditions in which oryptoporphyrin p is not formed 
-from protohmm, the yield is little altered by pre- 
vious saline of heart muscle, indicating 
that cryptoporphyrin a is derived from hmm a, not 
from protohæm. Moreover, cryptoporphyrin a is 
obtained in the same yield from the ether fraction 
containing heamin a from which protohsamin has been 
removed by washing with pyridine—hydrochlorio acid 
according to Rawlinson and Hale. The molecular 
weight of cryptoporphyrin a, lower than that of 
porphyrin a, can be due either to the le 
impurity of porphyrin a, or to oryptoporphyrin a 
having substantially higher molar extinctions for 
bands IIT and IV than porphyrin a. It will still 
have to be decided whether cryptoporphyrin a is an 
artefact derived from porphyrin a or is present as 
cryptohsam a in heart muscle; in any event it is 
present im too small a concentration to be the 
prosthetic group of either cytochrome oxidase or 
above that a. This supports the assumption made 
e that porphyrin a is the prosthetic group of 
both cytochrome a and 
This research has been 
the National Health and ical Research Council 
of Australia, [May 29. 
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-MECHANISM OF PHAGE ACTION 


By MARGERIS A. JESAITIS and WALTHER 
- F. GOEBEL 


Laboratories, Rockefeller Institute for Medica! Reese: 
New York 21, N.Y. 


HE proceases involved in the initiation of viral 
synthesis when phage and susceptible micro- 
organism encounter one another are by no means 
understood, despite the effort which has bean ex- 
pended these past few years to unravel this complex 
problem. Ths affinity between the bacteriophages 
and their hosis is highly specific and appears to be 
dependent upon the presence of receptor mtes on the 
surface of both the virus particle and the bacterial 
cell alike. In the case of the dysentery bacillus 
Phase I Sh. sonnet and the various T coli-dysentery 
phages which attack this micro-organism, it haa been 
that it ia the ific somatic antigen 

which serves as the viral receptor. This suggestion 


id 
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has some basis in fact, for it has been shown that in 
vitro the chemically antigen. derived from this 
bacillus has the ability to inactivate all of the T 
phages to which this micro-organiam is susceptible". 
The mode of action of this substance upon the virus 
ia not known; it is our belief, however, that the 
antigen, as it occurs $n situ, takes an important role 
in the initiation of the infectious process. 

Recent studies on the interaction of isotopically 
labelled. bacteriophage and W. cols B mdicate that 
the virus particle is disintegrated when it oomes in 
contact with the susceptible cell**. ‘The purpose of 
the present investigation is to establish whether a 
similar event takes place when phage suffers in- 
activation tn vitro by the somatic antigen of Phase II 
Sh. sonnet. 

The wild type of the T, phage and the lipooarbo- 
hydrate moiety of the Phase IT antigenic complex 
were chosen for study. A culture of B. ool B was 
grown in e synthetic medium and infested in the log- 
arithmic phase with the T, phage. After bysis had 
occurred, the virus was concentrated by spinning in & 
Sharples centrifuge. It was purified by treatment with 
deoxyribonuclease ; after filtration through a Berke- 
feld candle, the virus was finally obtained by differen- 
tial centrifugation. Suspensions containing 10° viral 

icles per ml. were thys secured. The bacterial 
bohydrate was prepared by dissociating in 
ol the somatic aaaea of Phase TI 
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90 per oent 
Sh. sonnet, ived from formol-killed mucro-organ- 
jams'*, Sterile solutions of this material were 


Sapes by wetting the lyophylized lipocarbohydrate 
with a amall amount of 70 per cent ethanol (0-2 ml./ 
10 mgm.) prior to dissolving it in sterile buffer.. - 
If a solution of the specific bacterial lipocarbo- 
hydrate is now added to a dilute ion of T, 
phage at 87° O. (10° particlesa/ml. or less) no apparent 
changes can be detected from inactivation of 
the virus, as determined infectivity titre. If, 
however, & highly concentrated phage suspensi 
mixed with the lipocarbohydrate, a marked and rapid 
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Fig. 2. Eleotron phs of 7, phage after treatment with 
eate te) and virus with surround filaments ; 
hapa er gies by drying A Opies c Ine iu oa on 

>- ghadowed wi ehrominm 


d 
shadowed with chrominn x al micrographs were 
taken through the of Kelth R. Porter’ of the 
er 


increase in the viscosity of the solution occurs. This 
change in viscoerty is by inactivation of 
the phage (Fig. 1). Simcoe the specific viscosity of the 
phage suspension and that of the lipocarbohydrate 
solution are low, it is evident that the marked 
increase in viscosity which’ occurs when the two 
substances are mixed can be attributed to the release 
of some new material in the solution. 

Indeed, ıf one examines a desiocated droplet of the 
phage-lipocarbohydrate mixture in the electron 
mioroscope, ıt can be seen that the solution now 
contains a large number of phage ghosts and many 
filaments (Fig. 2a). Some scattered granular material 
can also be observed in the background of the electron 
micrograph. The clearly discernible flaments appear 
to be uniform in thickneas and to extend over a 
distance of several microns; their diameter can be 
estimated as 50-100 A. A group of the lysed phage 
particles can be seen in the left corner of the electron 
micrograph ; it will be noted that only a few ntact 
phage particles remem. The structure of the empty 
phage membranes themselves can be more distinctly 
observed when the specimen for microscopy is pre- 

by the oritical point method’. It is evident 

m the second micrograph (Fig. 26) that the empty 
membranes retain for the most part the shape of the 
original phage particle; their tails, however, appear 
to be shorter than those of non-lysed phage. It will 
also be observed that here the filamenta are coiled 
and twisted in a tri-dimensional pattern. Since the 
lipocarbohydrate itself appears on electron micro- 
graphs in the form of tiny granules 50-100 A. in 


Ca 


NATURE 


623 


diameter, it is very probable that the filaments 
originate from the phage particles themselves. 

investigation, not yet completed, ia being made 
of the products which result from the interaction of 
the virus and ths specific lipocarbohydrate. At the 
present time it may be stated that at least part of 
the phage nucleic acid is liberated in free form. It 
has been found that, on centrifuging the phage- 
lipocarbohydrate mixture, some 40 per cent of the 
total nuoleio acid is carried down with the rapidly 
sedimenting protein components of the phage. The 
liberated nucleic acid not only sedimenta more 
slowly, but it also forms & separate and sharp 
boundary which has a sedimentation constant of 
7-0 x 10-4. On electrophoresis this substance gave 
a single peak having a mobility of — 17-4 x 10° 
em.*® volt-! sec., calculated from the ascending 
pattern. The measurements were made in phosphate 
buffer at pH 6-8 and of ionic strength 0:1. 

It can be observed, moreover, that on treating the 
lysed phage—lipocarbohydrate mixture with deoxy- 
ribonuclease the solution rapidly loses ita viscosity. 
Apparently both the bound and free nualeic asaid are 
hydrolysed by the enxyme, for a characteristic 
boundary can no longer be observed when the 
mixture is exammed in the ultracentrifuge. 

The lipocarbohydrate is apparently not destroyed 
when it reacts with the virus, since there is no 
liberation of dialysable saccharides. It has been 
found, on the other hand, that e given amount of 
lipocarbohydrate will inactivate only æ certain 
number of phage particles; approxmnately 2 x 
10-1* gm. of lipocarbohydrate is re to inactivate 
one viral particle. This fact indicates that the lipo- 
carbohydrate is removed from the reaction mixture 
and in all probability is bound by the components of 
the lysed phage. Electrolytes are essential for the 
consummation of the reaction, for if the salt con- 
centration is 0-02 M or leas the phage remains 
unaffected. The reaction proceeds rapidly between 
pH 6:0 and 9 0, but not ontaide this range. Finally, 
it may be stated that, if the lipocarbohydrate is 
extracted with 70 cent ethanol, it will no longer 
cause lysis of the p . During this process a small 
amount of lipid is removed. This material in itself 
is without activity; but if it is again mixed with the 
extracted and inactive lipocarbohydrate the virolytic 
activity of the latter is fully restored. In this respect, 
the unidentified lipid can be considered as serving in 
the capacity of co-factor. Its action is not specific, 
however, as it has been found that certam saturated 
fatty acids such as myristic, palmitic and stearic 
acids will likewise fulfil this fonction. 

In conclusion, it may be stated that, when the 
specific lipocarbohydrate of Phase LI SA. sonnet comes 
in contact with the coli-dysentery phage T, there is 
a prompt release of the content of the viral membrane. 
Since the lipocarbohydrate is a component of the 
antigenic complex which is present on the ocell surface 
of the Phase II bacillus, it is our belief that it 1s this 
substance which triggers’ the release of genetically 
active material from the phage when the virus 
encounters the living host. 


Willer, H. BL, and Goebel, W. F., J. Bap. Med., 00, 255 (1049). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by thew correspondents. 
No notice is taken of anonymous cormmmuntoations 


Growth of Excised Fern Leaves in Sterile 
Culture 


Toa techniques of sterile culture have for some 
years been successfully applied to the elucidation of 
problems of the developmental physiology of roots 
and shoots!, both of possces meristems with 
indeterminate growth. More recently, the same 
techniques have been applied to a study of flowers 
and fruite*, determinate organs which undergo 
a limited meristematic development. Although de- 
tached leaves have been kept alive for varying 
periods of time®, and leaf disks and small whole leaves 
have been reported to undergo limited growth in 
culture’, so far as we are aware there has been no 
systematio attempt to use sterile culture techniques 
in the study of developmental problems of leaves. 
Because of its prol but limited terminal 
embryogeny, the fern leaf seemed to afford favourable 
material for such a study. 

The fern used for these studies was Osmunda 
cimmamonsa L., the cinnamon fern. This fern has a 
compact apical bud containmg 60-80 immature 


leaves, one-quarter of which will be utilized in each - 


of the four successive growing seasons’. Represent- 
ative leaves from each of the inner three annual sets 
have been used in these and have been 
designated for convenience seta I, If and IM, I being 


*- the’youngest. At the time of excision, set IIT leaves 


averaged 12-0 mm. in length, set IT averaged 1-8 mm. 
in length, and set I leas than 1 mm. in length. 

The compactness of the bud facilitates sterilization 
since the inner leaves are free of micro- 
organisms, and a surface sterilisation of the whole 
bud in a 7 cent solution of calcium hypochlorite 
does not injure these leaves. The excised leaves were 
grown for the most part on two media solidified 
sass cent agar. The sunpler of the two media 

Knop’s solution with trace elemente, 2 per 
scope and & mixture of ten B vitamins. The 
more complex medium contained in addition to these 
constituents naphthalene — acetic acid (0-05 mgm./lit.), 
autoclaved coconut milk (15 per cent), and a mixture 
of eighteen amino-acids. 

Hxcised leaves of diverse sixes and ages undergo 
growth and development m sterile culture, aa in- 
dicated by increases of height, freah weight and dry 
‘weight, and by the progressive appearance of new 

product of o featurea. The natare of the final 

ot of leaf development in viro is determined 
ta e eA a E ordium at the 
time of excision and by the condttions of culture. 

As an example of such development the growth 
of leaves of set II may be considered. At the time 
of excision these consisted of a broad basal portion 
at the tip of which was a tiny meristematio hook 

ting the initial stage of the crosier. Pinna 
formation was just beginning in the largest of the set 
Hilt leaves. These leaves reached mavrurity in 8-10 
weeks, undergoing, in one experiment, approximately 
a five-fold increase in height, a fourteen-fold moressee 
in fresh weight, and an eight-fold increase in dry 
weight. At maturity the leaves possessed a rachis 
bearing about thirteen pairs of pinnatifid pinnæ. The 
appearance of new morphological featamresa indicates 


f 


NATURE 


October 3, 1953 


that there had been organired meristematic growth 
in culture. This is in contrast to earlier reporta of 
growth entirely by increase of cell size in cultured 
leaf disket. 


Early increase in height of excised leaves was due 
to enlargament of the basal portion, Very soon, 
however, the crozier began to develop and eventually, 
at about the time that growth of the base was com- 
plete, it unoolled, setting off successive pairs of 
pinnm. This development of excised leaves closely 
resembles that of normal leavea on the plant with 
several notable differences. The height of the largest 
cultured leaves was approximately one-tenth that 6f 

ical fronds growing under natural contitions, and 

tured leaves had only one-third to one half the 
number of pinnw. Excised leaves of set LI in culture 
reached maturity in 8-10 weeks, whereas comparable 
leaves on the plant would have required slightly more 
than a year, meluding a period of dormancy, to oom- 
plete their development’. The extent to which the 
smaller size of cultured leaves may be related to 
their precocious development rather than directly to 
nutritional or other factors is not yet clear. 

Excised leaves of set IT and set I also underwent 
considerable development in culture, giving rise to 
fally mature fronda. It should be noted that the 
excised primordia of seta I and I gave rise to mature 
leaves which were smaller than those produced by 
set ITI explants {see accompanying table). However, 
the increase in sixe, relative to the original measure- 
ments, was many times greater in the yo leaves. 
The development of peg of seta I and i waa pro- 
foundly affected by the compositian of the medium, 
not only m size but also in structure. On the more 
complex mediam the mature leaves produced were 
both taller and heavier, and even ihe smallest 
primordia cultured produced tiny pinnate fronds. 
Leaves grown on the simpler medium, on the other 
hand, not only were smaller, but also showed a 
morphological reduction, being of a relatively simple 
type. In contrast to this, leaves of set ILI grown 
on the complex medium were somewhat heavier than 
those grown on the simpler medium, but showed no 
significant increase in height or in morphological 
development. 
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Leaves of seta I, II and LI were grown in the dark 
on both the simple and the complex medium. Older 
leaves developed more extensively, but in no case 
did any leaf reach maturity during the course of 

ta in which all leaves in the light matured. 
Pror to unooiling, however, the croziers of dark- 
grown. leaves became considerably larger than those 
of leaves in the light, and contained a larger number 
of pinnew. The uncoiling phase of devel nt, how- 
ever, was retarded, and IN Many cases not occur 
et all. 

The ents reported in this communication 
have shown that it is possible to grow excised fern 
leaves in sterile culture from the primordial stage to 
maturity, under controlled nutritional conditions. 
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This technique makes possible a new approach to the 
probleme of leaf physiology and development. At the 
same time it has demonstrated that the complex 
pattern of leaf development in ferns, including apical 
growth of a determinate nature and the formation of 
‘lateral organs in regular sequence, is inherent in the 
leaf itself, although ıt may be modified by stimuli 
external to the leaf. 

A detailed account of these experiments will be 
published elsewhere. 


L M. Stsemx* 


(Research Fellow in Biology) 


Harvard University. ; ° 
: TAYLOR A. Srsves 


Society of Fellows of 
Harvard University. 
Aug. 8. 
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Action of Irradiated Cytoplasm on Untreated 
Chromosomes of the Silkworm 


Tus posibility that irradiated cytoplasm may 
Pa genetical effecta in untreated chromosomes 
been re-teated recently by Bonnier et al.1, with in- 
conclusive results, except for the case of gynandro- 
morphs. The time interval between irradiation of 
the cytoplasm and entrance of the sperm would be 
expected to be a major factor m I of this 
nature. Recovery and photo-reactivation of irradiated 
cytoplasm have “been observed by Henshaw* and 
Harold et al.* for the egg of the sea-urchm. This 
suggests that a possible mutagenic power of irradiated 
cytoplasm may also be lost if the interval between 
irradiation and fertilization ia too long. 
With this point in mind, I have tried to induce 


two or four hours after irradiation. The mutant 
genes used were pe and re. Both are located on 
ae aga a Both 
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‘of them control the colour of the egg, or more accur- 


ately the colour of the serosa, which is a character 
of the F, generation. Whereas the normal colour 
is black, pe/pe eggs are white, and re/re eggs, red. 
Egge homozygous for both mutants are also white. 

Females of genotype ps re/pe re were irradiated with 
a dose of 80 kVp., 4 m.amp. at a target distance of 
15-5 om. and without filter. They were then mated 
to wild-type males. In order to shorten the interval 
between irradiation and egg-laying, the females were, 
previous to irradiation, kept at about 10°C. for 
12 hr., and the period within which mating was 
possible was restricted to 2 or 4 hr. Control females 
were cooled in the same way. laid by control 
and. treated females were I as to colour. The 
normal. colour of + -+/pe re eggs is black. Red or 
white eggs, or eggs which are mosaic for black and 
red or black and white, are found very occasionally 
in the controls. They are frequent in the progeny 
of untreated pe re/pe re females and irradiated wild- 
type malest. Their occurrence in the progeny of 
untreated wild-type males and irradiated pe re/pe re 
females in excess of the control frequency would show 
an effect of the irradiated cytoplasm on the introduced. 
paternal chromosomes. Since it is difficult to dis- 
tinguish white eggs from unfertilized ones and red 
eggs from dead ones, classification for non-mosaic 
eggs was done at a later stage than for mosaic anes, 
and is leas reliable. But as mosaics form the bulk of 
the aberrants, this does not materially affect the 


result. 

The results from three ts are summarized 
in the ing table. In spite of the unusually 
high of aberrants m the second control 


teat, the effect of the irradiated cytoplasm is clear in 
all the experimenta. The magnitude of the difference 
between treated and control series depends on the 
X-ray dose (Expe. 1 and 2) and, to a greater extent, 
on the time interval between irradiation and fertiliza- 
tion (Exps. 1 and 8). The frequency of aberranta in 
Exp. 8, namely, 0-52 per cent, is comparable with 
the effect of 1,500 r. when applied directly to mature 
spermatozoa. With direct’ treatment of sperm also, 
the majority of the aberrants are moseaice’. 

The origin and production of mosaic eggs in the 
silkworm have been described by Tamima’, who 
attributes mosaiciam to the occurrence of deficiencies 
at the marked loci. This will be further dis- 
cussed in a farthcoming publication on the induction 
of mosaicism by nitrogen mustard. The fact that the 
ratio between white and red aberranta (50/29 = 1-72) 
is in good agreement with that found after direct 
treatment with ni mustard is taken ss sup- 


‘port for the assumption that the observed effecta 
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are due to chromosomal deficiencies or 
other chromosomal aberrations. 

Other possibilities which have to be con- 
sidered are double fertilization, or abnormal 
fertalization between nucleus and a polar 
body nucleus. dat cases of mosaicism 
due to ane of these causes have been re- 
ported, However, dispermiomerogony cannot 
account for moeaica in the progeny of wild- 
type males, and areas ariamg from the fusion. 
of two maternal egg nuclei would be genetic- 
ally pe re/pe re, that is, white, so that at 
least the red mosaica cannot be due to this 
Cause. 

Somatic crossing-over should also be con- 
sidered. In this case, the red areas would be 
due to double crossing-over, and this would 
mean an unusually high amount of double crossing- 
over. 

Whatever the origin of the mosaics, it must be 
genetical in. nature, and the present results thus show 
that irradiated cytoplasm may have a strong affect 
on untreated chromosomes. 

I wish to thank Dr. C. Auerbach for her valuable 
criticisms and for her kmdneas in readmg the original 
man ipt. Thanks are also due to Dr. Y. Tarima, 
of the Silk Science Research Institute, and Prof. K. 
Murati, of this Laboratory, for advice and assistance 
m completing this work. 


Biophysical Laboratory, 
St. Paul’s University, 
Tokyo. March 25. 
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Dark-Ground lllumination of Ram 
Spermatozoa 


Tus tails of spermatozoa were generally thought 
to be radially trical; although Randall and 
Friedlaender? have shown- that the tails of ram 
spermatozoa are elliptical and slightly flattened, this 
may have been due to the drastic treatment necessary 
for inspection by electron microscopy. Challice?, 
however, has produced more convincing evidence in 
the case of the mouse. He cut transverse sections 
of the spermatozos tails, which, examined with an 
electron microscope, showed them to consist of a 
core of fibrils flanked by two mdges each composed 
of a single lateral fibril; 

of the tails and midpieces of sperm- 
atozoa from radial symmetry can be itustrated by 
using dark-ground iJlumination. The accampanying 
photographs are of the same preparation of ram 
spermatozoa treated with a nigrosin and eosin 
differential live/dead stain, one by dark-ground 
illumination and one by transmitted light. The mid- 
pieces of ram Laena do not have the appear- 
anoe one would expect if they were radially sym- 
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) treated nigroain and eosin stain, pho 
by tranamntted hight C ‘Lee Sees 


ta to one of the 
the o fald, , 

metrical. When viewed by dark-ground illumination, 
the lines of light representing the outline of the mid- 
piece appear to cross, and when the same prepara- 
tion is examined closely by transmitted light, the 
midpiece is seen to be alghtly thinner at the cross- 
over point, an observation which may have been 
overlooked by previous workers. 

There are several posaible explanations of this; 
one of the most reasonable seems to be that the mid- 
piece is elliptical in cross-section, and has become 
twisted. Randall and Friedlaender have confirmed 
ther observations, on the main piece of the tail, by 
ita appearance when twisted. Alternatively, the ram 
spermatozoa may have a similar structure to those 
of the mouse (as regards midpiece and tail) and the 
midpieces have become twisted. Challice, in Plate I, 
Fig. 1 of his paper’, appears to have photographed 
a twist in the mouse tozoon tail We have 
not been able to detect this by dark-ground iluminas- 
tion in mouse material, poambly because the tail is 
extremely fine. Twista have also been observed in 
spermatozoa of the boar, and once in thoe of the 
bull. 

In the preparation illustrated, the twisted midpiece 
is found in spermatozoa which have not taken the 
stain, that is, in the live spermatozoa’. These can also 
be distinguished by dark-ground illumination because 
the outline of the head is clear, whereas the stained 

tozoon is ill-defined. 

The twist has not been observed in spermatozoa 
untreated with nigrosin and eosin stain, and it may 
therefore be an artefact. This stain is, however, not 
particularly toxic to spermatozoa for they remain 
motile in it for some time, and distortion is alight, 
as can be seen by comparing a mgrosin and eosin 
preparation with cells viewed ‘under the phase- 
contrast microscope. 

If lateral ridges are a general morphological feature 
of spermatozoa, then ıt would be logical to expect 
& twist in the midpiece or tail to provide a mechanism 
for the rotary helical movament of the free sperm- 
atoroa. 

I wish to thank Dr. A. Walton for advice and 
encouragement, and Mr. A. V. Guntrip for the intro- 
duction to dark-ground illumination and for taking 


the photographs. 


Agricultural Research Council 
Unit of Antmal Reproduction, 
Cambridge. 
March 31. 
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Carotene: a Rachitogenic Factor in 
Green-feeds 
Iw a previous communication, evidende was 
presented indicating the presence of a rachitogenio 
factor in green-feeds. Experimenta have shown that, 
for the rat on a rachitogenio ration, the bone ash 
response to a fixed dose of vitamin D is depressed 
by increasing doses of a green-feed extract in the 
manner indicated in Table 1. 


Table 1 


Dally dose per rat 


Vitamin D* Dried grass (mgm )t 
LU.) 


per 
group) 
t + 
2 
3 
4 
3 
6 
7 





The equtvalant 
Pe Bor in 0+1 gm. ote on solution. 

Statistical analyses carried. out on these and on 
the resulta of eight other similar trials indicated a 
linear relationship between response (per cent bone 
ash) and log doge. A method was devised whereby 
an approximate estimate of the potency of the rachito- 
genic factor in A green-feed axtract or concentrate 
could be obtained, an arbitrary unit being provision- 
ally defined as “the amount which, when dosed daily 
to the rat on the MoCollum 3143 itogenio ration 
plus a daily supplement of 0-15 1.0. vitamin D, 
would depress the bone ash response to that 
normally produced by a daily supplement of 0:10 1.U. 
vitamin D”, Thus it became possible to follow 

titatively the fate of.the active principle 

the processes involved in ita isolation. 

By chromatographic fractionation of a petroleum 

ether extract of dried green osts, the rachitogenio 
factor was isolated and identified as carotene. 

The amount of carotene in each dose of extract 
deacribed in Table 1 is indicated by the figures in 
brackets. The results obtained by dosing moreasing 
amounta of carotene (B.D.H., 90 per cent 8 — 10 per 
cent a) to rats receiving the McCollum 3148 ration 
and & daily supplement of vitamin D are presented 
in Table 2. 

Table 2 


Vitamin D Barotnes 
(mgm) 


(L.0.) 


(24 rats 


per group) 


SERESBEe 
adbdudaaok 


1 
2 
3 
á 
5 
6 
7 
8 





That vitamin A probably has a similar rachitogenio 
effect ia seen fram the results of a preliminary trial 
shown in Table $. - 


Table 3 
dose rat Avetage as 
(12 rats Vitamin A | dry heima er |. 
per group) (LU.) (LU ) (per cant) 
1 0 18 0 $4 1 
2 0°18 -50 31 8 
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Analyses of green-feeds ‘in this laboratory have 
indicated a carotene content as high as 840 ugm. per 
gm. of dry matter, so that ani grazing on such 
fodder have a high carotene intake—the equivalent of 
1-2 million i.u. of vitamin A per day in the case of 
aheep, and for cattle about ten times this amount. 
In addition to this, an iable quantity of oero- 
E peal o ka esized by micro-organisms 
of the ileum and oscum’. 


The identifleation of carotene as a rachitagenio 
factor for rata and the relatively large amounts of 
this substance present in green-feeds suggest that the 
rachitogenio effect of winter green-feed on sheep is 
due to the high carotene intake at a time of the year 
when the vitamin D status of the animal is normally 
low. This hypothesis ia to be tested by sheep trials 
during the coming winter. The further possibility 
of a high osrotene intake having other adverse 
effecta on the health of farm animals is also being 
investigated. l 

A detailed account of this work, together with 
comprehensive statistical carried out by 
Dr. A. H. Carter, of the Animal Research Station, 
Ruakura, will be presented elsewhere. 


A. B. GRANT 
Wallaceville Animal Research Station, 
Private Bag, 
Wellington, New Zealand. 
April 22. : 


1 Grant, i. B, Nature, 168, 780 (1051) 
1 MoGlltwray, W. A. Brit J. Nutrit, 5, 223 (1051). 


Tryptophane Metabolism In Rice Moth 
Larva (Corcyra cephalonica St.) 


Eanirar workera!, who observed the excretion of 
the tryptophane metabolites, kynurenine and xanth- 
urenic acid, by the rat and the rabbit under con- 
ditions suggestive of vitamin B deficiency, failed, 
however, to realize ita physiological significance. It 
was not until Lepkovaky et al.* isolated and identified 
the pigment ‘metabolite, xanthurenio acid, from the 
urine of pyridoxine-deficient rate receiving extre- 
dietary tophane, that the role of this vitamin in 
the metabolism of the amino-acid was unequivocally 
established. Since then, a number of reports have 
appeared of the conversion of tryptophane to 
xanthurenic acid, kynurenine, hydroxykynurenine, 
eto., by pyridoxine-deficient rata, rabbits and dogs!3. 
In 1945, Sarma‘ found that ‘the rice moth larva 
(Coroyra cephalonica 8t.), maintained on a pyridoxine- 
deficient diet containing added tryptophane, excreted 
yellow-coloured fæces. This was about the first and 
only report on the role of pyridoxins in tryptophane 
meteboliam in insects ‘and established a i 
parallel in the metabolism of the amino-acid between 
mammals and insecta. Pyridoxine had earher been 
shown by the same author* to be an essential vitamin 
for the growth of the larva. The excretory pigment, 
however, was not characterized; but it was ahown 
that it was not identical with xanthurenio acid, fram 
the negative test it gave with iron salts. tophane 
has also bean shown to be the precursor of the pig- 
ments, ommochromes, found in the eyes and tissues 
of certain insects, and the production of the pigmenta 
appears to be controlled by genes’. Kynurenine and 
hydroxykynurenine, which are normal intermediates 
in this conversion, and kynurenic acid, which is de- 
rived from kynurenine by oxidative deamination 
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consequent on & gene mutation, have all bean identi- 
fled and isolated—*. The t communication out- 
lints further studies of the metaboliam of tryptophane 
in the rice moth larva. The effect of the moorporation 
of pi-kynurenine and of D-tryptophane in the diet 
instead of Di-tryptophane and tho chemical identity 
of the excretory pigment have been investigated. 

The experimental technique was the same as that 
described by Sarma’. It was found that pr-trypto- 
phane and pi-Kynurenine, ingested at a level of 1 per 
cent in the larval diet, gave rise to yellow-coloured 
faces, whereas p-tryptophane, at a level of 0-5 per 
cent, did not yield the same result, the colour of the 
excreta being white. 

The role of the vitamin, pyridoxine, in tryptophane 
metabolism is well known!. In the reaction sequence, 
tryptophane — kynurenine — 3-hydroxykynurenime 
-»+3-hydroxyanthranilic acid-+nicotinic acid, pond. 
oxine takes part in the conversion of 8-hy - 
kynurenine to 8-hydroxyanthranilic acid, by acting 
as the prosthetic group of the enzyme, kynureninase, 
in the form of pyridoxal phosphate’. Thus a de- 
ficiency of the vitamin would lead to a block m the 
metabolic conversion of tryptophane at the stage of 
kynurenine or 3-hydroxykynurenine, both of which 
are coloured yellow and would be excreted as mich 
or as conjugates. It is interesting, however, that un- 
_ like in the mammals the kynurenimes are not further 
converted in the rice moth larva to xanthurenic acid. 
This was oonfirmed by the absencé of the spot 
corresponding to this metabolite when the pigment 
was chromatographed on paper against an authentic 
sample of xanthurenic acid. The replacement of 
DL-tryptophane by pi-kynurenine for the same reason. 
would be ‘expected to yield easentially the same result, 
and, as already mentioned, this was actually found to 
be the case in feeding trials with .the larve. 

The metaboliam of D-tryptophane in the larva was 
investigated with the view of comparing it with that 
in mammals. It is known that the rat, unlike the 
rabbit, can utilize the D-isomer of tryptophane as 
well as the L-isomer for growth and other metabolio 
purposeg!°, This is attributed to the action of the 
euryme, D-amino-acid oxidase, m the tissues, which. 
oxidatively deaminates the p-isomer to the keto-acid, 
which is then converted back to the amino-acid in 
the r-form. It has-been found" that, in general, 
the highest concentrations of the enryme are found 
in carnivorous, the lowest in herbivorous and inter- 
mediate in omnivorous organiams. On the basis of 
these rbéeulta, therefore, the rice moth larva cannot 
be to be rich in the and this is 
borne out also by the failure of Dp- tophane to 
be utilized, as reflected in the absence of pigment in 
the fæces. . However, this was confirmed by the actual 
determination of p-amino-acid oxidase activity in 
larval tissues, using D-tryptophane as the substrate. 
The D-isomer was incubated with a pyrophosphate 
buffer!* extract (pH 8-38) df normal larval tsue and 
the ammonia formed was determined by the Neasler 
reaction. It was observed that ie hee aad did 
not yield ammonia over and abov t liberated 
for the blank. 

It is thus clear that p-tryptophane is not deam- 
inated by the larval enzyme system, though 
unequivocal proof as to the complete absence of the 
enzyme, D-amino-acid oxidase, must await more 
detailed investigation with the isomers of proline and 
methionine, which’ are acted upon more reedily 
than p-tryptophane". Investigations in this direction 
arg in progress. 
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The larval excretory pigment has bean chromato- 
graphed on paper using two separate solvent mix- 
tures, namely, butanol—acetic acid-water employed 
by lesh’? and butanol-methanol_benzene—water 
adopted by Mason and Berg". The former solvent 
system was found to give better resolution, but the 
resulta from the two series were interpreted cumu- 
latively. One of the constituents of the pigment 
appears to be kynurenine or a derivative thereof, 
and another hydroxykynurenine, from their Rp 
values by chromatography against authentic sarnples 
of these substances, thar fluorescance in ultra-violet 
light, colour reactions with Ehrlich’s reagent and other 
specific chemical tests. 

The excretory pigment has also been successfully 
chromatographed from an eous alcoholio solution 
on & column of “acid-washéd alumina, development 
being done with M/10 sodium phosphate. The 
Toteresting observation was made that both DL- 
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tryptophane and pi-kynurenine in the larval. diet 
yielded. abmoat identical E EEE aoe patel eater ty 
and fractions with similar ultra-violet istics 


These and’ related results will be published in 
detail elsewhere. 

We would like to expreas our thanks to Dr. C. E. 
Dalgliesh and Dr. W. E. Knox for their generous gifta 
of pL-kynurenine and xanthurenio acid respectively. 


T. K. Sowparam 
` i P. 8. SARMA. 


University Biochemical Laboratory, 
Madras 25. 
July 10. 
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Are Torulæ Haploid? 


Ar irregular intervals, yeast geneticists have 
reported! the origin of 
the direct germination 
were entitled to believe that asporogenous yeasts 
generally referred to as Torula may have had a 
similar origin. Their estion that all 
genous strains are ‘haploid’ could, however, be 
considered valid only if polyploidy did not occur in 
yeasts. 

The demonstration of induction of tetraploidy in 
a brewery yeast in this laboratory* sti ted our 
interest in the problem. It was argued that if tetra- 
ploidy was common in yeasts, the spores of diploids 
should be different from those of polyploids m their 
chromosomal - constitution*, and hence the direct 
germination of a spore to give rise to an asporogenous 
type cannot be taken as critical evidence for haploidy. 

ao 
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The occurrence of spontaneous and induoed tetra- 
ploidy in yeestst rendered unreliable the highly 
variable morphological criteria employed by yeast 


geneticists for distinguishing haploic from “diploids’ 
for the obvious reason that these do not enable & 


haploids, may really be 
sterile diploid hybrids. Support for this contention 
was Offered by Windisach’s* interesting observations 
ee ee AE 
sea lants it is known that a sterile diploid 

give rise to a fertile allotetraploid. The 


bbe 
present series of mv tions on a strain of Candida 
uftits (Henne ) Lodder and Kreger-Van Rij? 


(N.C.T.C. Indis, 3,010) was planned to elucidate ita 
cytological behaviour. 

A loop of yeast from a 12-hr. old culture was 
inoculated into a 50-ml. conical flask containing a 
thin layer of wort. After growth for 16 hr., the 
contents of the flask were shaken, most of them dis- 
carded and the remainder, mixed with 150 ml. of 
filtered wort, were transferred to a sterile aerator. 
Compressed sir was bubbled through the medium 
using a sintered glass candle. After 6 hr., samples 
were removed at intervals of five minutes, centrifuged 
and smears prepared as usual’. The smears were 
L ee ee ie epoue and BARGA hy. S 
Feulgen technique’. 

At early prophase the nucleus contains a single 
chromatin mass (Fig. 1). The two chromosomes 
originating from the above are illustrated in Fig. 2 
(cf. Thomasi’). These reproduce, and at early anea- 
phase four daughter chromosomes could be observed 
separating as two pairs (Fig. 3). One pair migrates 
to the bud. In Fig. 4, the two chromosomes in the 
mother cell are synapsing while those in the bud still 
remain discrete. 


to c 
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Attention is invited to the remarkable anmilarity 
between the mitotic behaviour of Candida stilis and 
that reported earlier for the sporogenous two- 
chromosome brewery yeastU, BY 1. The minimum 
number of chromosomes necessary for normal meiosis 
is only two, and hence the inability of our strain of 
Candida to sporulate must be due to other factors. 
It is quite likely that it may be a diploid hybrid in 
which the chromosomes are unable to pair as a 
necessary precedent to normal meiosis. If that is so, 
a doubling of the chromosome number in this strain 
should make it a sporogenous one (cf. ref. 6). The 

ion of a bagio chromosome complement 
ation indicates that the strain of 
Candida «witlis studied cannot be considered a haploid. 

Diploid yeasta have been reported to be asporo- 
genous. The mere fact that a strain has originated 
by the direct germination of a spore, or that it is 
incapable of sporulation, does not entitle one to 
conclude that it is a haploid. Are we then justifled 
in beli that the various strains of T'orulas could 
have origmated by the direct germination of haploid 
spores with concurrent loes of ability to become 
diploids ? ‘ 

M. K. SUSRAMANIAM 
B. RANGANATHAN 


' Cytogenetics Laboratory, 
Department of Biochemistry, 
Indian Institute of Science, 


Bangalore 8. 
March 26. 
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Prochromosomes and Supernumerary 
Chromosomes in Rhinanthus minor Ehrh. 


THa resting nucléus of Rhinanthus minor Ehrh. is 
characterized by the presence of a variable number 
of irregular bodies which stain with Feulgen’s stain. - 
These bodies were described as occurring 1n the genus 
Alectorolopus (= Rhinanthus) by Witach!, who re- 
garded them as fused chromocentres. There are 
ueualy foar to ogul Af the. boton ee 
nucleus although the number varies between one an 
fourteen. They are visible under certain conditions 
in the living cell and cannot therefore be regarded as 
artefacta due to fixation. There is usually one 
nucleolus (rarely two) in the resting nucleus. Each 
nucleolus is closely appreased at one or more pomts 
to one or more of the stainable bodies. The. con- 
nexion is such that, where a single nucleolus is 
present, it is sometimes pulled into a spindle shape, 





Fig. 1. Resting nucleus af R. manor showing three prochromosomes 
the nuclear membrane, angie nucleolus is 


to two of thse parently- double 
attachments (XL T 


Fig. 2. Anaphase of R. simor in whioh four small V-shaped super- 
ee ee a 
M 


more rarely a triangle or rectangle, the two, three 
or four points of contact with the stained bodies 
resenting the respective apices of these figures. 
At mitotic prophase the nucleoli disappear and 
each of the stained bodies gives rise directly to one 


_or more chromosomes, which as they become distinct 


‘can be seen to posseas the relic coils of the previous 
‘metaphase. The prophase chromosome has æ long 
unstained distal region, the centromere being in most 
cases sub-termmal. It would seem from the foregoing 
evidence that the major part of the prophase chromo- 
some (the stained region) arises directly from one 
of the stainable bodies in the resting nucleus, each 
of which may contain one or more chromosomes. At 
metaphase satellites have been observed attached to 
two of the complement. Distortion of the nucleolus is 
consistent with the view that the satellite may be can- 
tained in one body and the remainder of the ahramo- 
some in another ; these would be connected by a thin 
unstained nucleolar organizing region paasing through 
the nucleolus. Alternatively, it is possible that 
there are four nucleolar organizing regions in the 
complement. 

In view of the evidence that the chromatic bodies 
contain part of, if not the chromosome, the term 
‘prochromosome’ might more suitable than the 
term ‘chromocentre’, which is usually lied to 
- bodies which oocur in constant number ti Gertie 
nucleus and which represent heterochromatic regions 
of chromosomes. 

In late prophase and metaphase a number of 
supernumerary chromosomes become stainable. At 
metaphase these are seen to be double, and at 

pass to the poles perfectly regularly. At 
least four of these Possess a median centromere (visible 
at metaphase) which gives rise to a V configuration 
at anaphase (Fig. 2). These supernumerary chromo- 
somes occur in root and shoot and have not yet been 
observed to be lost at anaphase. They are much 
smaller than the ‘normal’ complement and stain 
feebly, and can therefore be counted only with some 


difficulty. The maximum number of these small 


chromosomes yet found is eight. 

The diploid number for Ritnanthus minor Ehrh. is 
14. In addition to this constant count there is a 
number, possibly variable, of sapernumerary chromo- 
somes. 


Queen Mary College 
(University of London), 
Mile End Roed, 
London, E.L. 

May 4. 


 Witech, H., Uaterr. Bot. Xn 61, 108 (1082). 
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Origin of Reverse Thermo-remanent 
agnetism of Igneous Rocks 


Ix a previous article!, one of us (T. N.) reported the 
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- phenomenon of self-reversal of the thermo-remanent 


magnetization of the ejecta of Mt. Haruna and af 
the ferromagnetic minerals from the rocks. 
It was also proved experimentally that the char- 
acteristics of the reverse thermo-remanent magnet- 
ization of thé ferromagnetic minerals are the same 
as those of reverse thermo-remanent magnetism of 
their mother rocks. 

For the physical mechaniam of the A speed learn 
reverss thermo-remanent magnetiam, Néel! proposed. 
a possible process in which the ferromagnetic minerals 
are composed of two different constituents of widely 
different Ourie point; the magnetization of the 
constituent of lower Curie point is affected by the 
demagnetizing fleld arismg from the magnetization 
of-the constituent of higher Curie point. The ehar- 
acteristics of the reverse thermo-remanent magnetism 
of the Haruna rocks obtained so far seam to agree 
fairly well with this assumption’. 

In order to examine this assumption more directly, 
the ferromagnetic minerals of the Haruna rocks bave 
been investigated. F'srromagnetic material, of mean 
diameter 0:3 mm., was separated magnetically at 
high temperatures in nifrogen gas. The result 
showed that the grains cah be divided mto three 
groups: namely, A-grains, which are strongly mag- 
netic at temperatures higher than 800° C.; B-grains, 
which are non-magnetic at temperatures higher than 
300° C. but are magnetic below 200°C. ; and O-graina, 
which have weak oon properties at temmperatarres 
higher than 300° O 

The change of saturation magnetization (J;) with 
tamperature (T) of these three kinds of grains was 
measured. The acoompanying graph illustrates the 
change of J, with temperature of each class of gram, 
A, Band O. The Curie points of the A- and B-grains 
are almost 530° O. and 230° O., respectively, and the 
J,-T curve for 0 ia similar to the result- 
ant of the superposition of that of A and B. In other 
words, each single O-grain consista of two constituenta, 
A and B, so that the O-gram will be denoted by AB. 

i t shows that the’ thermo-remanent 
magnetization of both A- and B-grains' has the 
normal] direction, being parallel to the applied mag- 
netic field, at atmospheric temperature, while that 
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of the AB- -grains in’ the same condition is the reverse. 
This self-reversal of thermo-remanent magnetization 
takes place even in a single 4B-grain. It may be 
concluded, therefore, that the magnetic interaction 
between the A- and B#-constituentsa within each 
AB-grain is responsible for the reverse thermo- 
remanent magnetism of the whole group of ferro- 
P minerals as well as for that of their mother 

It may well be that the thermo-remanent 
magnetization of the B-constituent within an AB- 
grain is developed under the effect of a tizing 
field caused by the neighbouring A-constutuent within 
the grain, so that the magnetization of the B-con- 
stituent is opposite to the applied magnetic feld. 
The reverse remanent magnetization of the B-con- 
stituent becomes larger than the normal magnetiza- 
tion of the 4-constituent at atmospheric temperature. 
The plausibility of the latter argument may be 
verified by comparing the tem gradient 
of J, in the case of the B-constituent with the small 
gradient of the A-constituent, shown in the graph. 

So far as the reverse thermo-remanent magnetism 
of the Haruna rocks is concerned, the general principle 
of Néel’s theory ap applicable; but it seems to 
need a sight cation since the magnetic inter- 
action between the two constituenta within each 
grain only is effective, the interaction between the 
separate grains of different kinds being not primarily 
significant. It has been proved, in ad addition. that the 
A-constituent is nearly stochiometric magnetite, while 
the B-constituent is rich in titanium oxide (TiO,). 
The detailed chemical and crystallographic examina- 
tion of each mineral constituent is now: proceeding. 

With referance to the basaltic rock mass at Gen- 
budo, Japan (Tertiary lava), which according to 
Matuyama‘ has remanent magnetization almost 
opposite to the present geomagnetic field, this rock 
shows no positive evidence of reverse thermo- 
remanent magnetism such as is found in the Haruna 
rock. 

Note added, April 9. A study of the article entitled 
‘Magnetic Properties of Rocks” in Nature of Maroh 
21 suggests the following comments. 

We have examined the magnetic alain of a 
Whin Sill sample, which was sent courtesy’ of 
E. Manley. The result shows that th pM of ita 
thermo-remanent is perfectly parallel to 
the magnetic field, and ita other magnetic properties 
are completely normal. Among a number of other 
Japanese samples examined so far, only the dacitic 
pitchstone of Ashio showed reverse thermo-remanent, 
magnetism similar to that of the Haruna dacite. 
Hence we do not claim that all igneous rocks having 
adverse magnetization in siiu have the character of 
the adverse thermo-remanent magnetiam due to 
Néel’s two-component mechanism. 

We are much interested in the report that many 
experiments in England and in France on the mag- 
netic properties of naturally adversely magnetized 
rocks gave a negative result for Néel’s mechanism. 
At the same time, we cannot ignore the interesting 
fact of the adversely magnetized gneisses found by 
Buddington. The magnetic ies of his samples 
must also be studied in de and we are now going 
to do this. Thus, although we agree with the argu- 
ment that a large number of igneous rocks having 
natural adverse etization in siu have the normal 
characteristics of thermo-remanent magnetiam in its 
ordinary meaning, we still hesitate to conclude finally 
that the earth’s magnetic fleld was reversed during 
certain geological times, because, from our recent 
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studies, the magnetic properties of igneous rocks seem 


~. to be much more complex than their other properties. 


For example, the ferromagnetio minerals even in & 
small piece of rock show a wide range of Ourie point, 
and the presence of magnetic interaction between 
closely neighbouring ferromagnetic constituents is 
rather usual, though it is in Many cases not strong 
enough to result in reverse thermo-remanent mag- 
netiam. 

Until, therefore, the physics of the magnetic pro- 
perties of rook-forming ferromagnetic minerals are 
well established, the possibility should not be 
rejected that there exista an unknown mechanism 
for producing adverse remanent magnetization. The 
reversal of the magnetic field of the earth during its 
history must not be assumed without further evidence. 

We thank Prof. Néel for discussion. 


T. NAGATA. 
8. AKIMOTO 
S. UYIDA 
Geophysical Institute, 
Tokyo University. 
Feb. 18. 
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Radiocarbon Dating: Large-scale 
Preparation of Acetylene from 
: Organic Material 


Tux introduction of the radiocarbon method of 
dating materials of organic origin by Libby, Anderson 
and Arnold in 1949 4 PE the archæologist with 
an important new tool, and the number of inquiries 
received by the British Museum laboratory imme- 
diately after the announcement indicated the need 
for carbon-14 dating facilities in Great Brtam. As 
the Britiah Museum laboratory seamed to be the 
appropriate body to administer such a service, an 

approach was made in July of that year Sree e to 
the Atomic Energy Research Establishment, Har 
well, for help and advice in setting up such & service. 

After investigating the whole problem, the Atomic 
Energy Research Establishment advised an alterna- 
tive approach to that of Libby, Anderson and Arnold, 
namely, conversion of the carbon in the sample to a 
gas (preferably a diatomic one such as acetylene or 
ethylene) and subsequent counting of the carbon-14 
activity in a proportional counter. While this course 
of action might result in a long delay before a dating 
service was available, owing to the amount of research 
and development necessary, it could possibly lead 
to two important improvements from the archmo- 
logieal point of view, namely, reduction of sample 
requirements and increased accuracy of the calculated 
dates. 

Work on the problems of quantity uction of 
acetylene was begun at Harwell in ber 1950, 
and transferred to the British Museum laboratory 
a few months later, where a plant was built so that 
the chemical problems could be studied in parallel 
with those of counter design at Harwell. 

Later, in 1951, as æ result of an independent 
approach to the Atomic Energy Research Establish- 
ment by the Royal Institution, more resources be- 
came available for counter design, and since May 1952 
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agreed that the problems of acetylene production 
and the associated analytical control problem of 
acetylene and lithium purity should continue to be 
examined at the British Museum. 

The method of acetylene production is based on 
that of Arrol and Glasscock’ for the conversion of 
carbon dioxide to acetylene on æ microscale, but 
using lithium mstead of barium. The sample is 
burned in a stream of oxygen at atmospheric preasure 
in & silica furnace of special design—there being 
difficulties with the traditional copper oxide packing 
when burning material which yields large quantities 
of volatile products. The resulting carbon dioxide 
is freed from water vapour and other condensible 
impurities by passing through traps cooled to — 78°C. 
and is condensed in further traps at liquid-oxygen 
tem When the combustion is finished, non- 

ensaable gases are pumped away and the carbon 
dioxide is expanded into storage bulbs until required. 
The carbon dioxide is then allowed to react with an 
excess of metallic lithium at high temperature 
(700° C.) in a stamleas-steel furnace of the type 
described by Arrol and Glascoak*, to give lithium 
carbide. Acetylene is then obtained from the carbide 
by the addition of carbon dioxide - free, distilled 
water. . 
Good yields of carbide are favoured by using a 
eaxceas of lithnmm and allowing the readtion 
(which is exothermic) to proceed at as high a tem- 
perature as poasible. Good ‘yields of acetylene are 
only obtamed in ice if the final concentration 
of lithium hydroxide in the furnace after the addition 
of water is not much im exoceas of 5 per cent, smoe 
the rate of evolution of acetylene from lithum 
carbide falla off markedly as the concentration of 
-lithium hydroxide rises. In practice, it has been 


le to obtain approximately 65 per cent efficiency, -- 


for. the conversion OO, > QH, by employing a 
50 per cent excess of lithium and a furnace of such 
dimensions that the final concentration of lithium 
hydroxide was not greater than 10 per cent. This 
should be improved upon when a large furnace 
becdmes available. - 

After liberation from the carbide, the acetylene is 
freed from condensable impurities by passage through 
a trap at — 78° O. and is condensed at liquid oxygen 
. temperature, while hydrogen liberated at the same 
time by reaction of the excess lithium. with the water 
is pumped away. The acetylene is finally purified 
by repeated passage over solid adsorbents. 

It is hoped in the New Year to complete the 
installation of carbon-14 dating a incor- 
porating these 6 and the counting techniques 
developed by the Atomic Energy Research Hetablish- 
ment, Harwell, and the Royal Institution, thus 
providing at the British Museum laboratory a 
complete dating system which will be used m the 
service of archmology. 

I wish to thank the Director of the Atomic Energy 
Research Establishment; Harwell, for the generous 

rovision of facilities, and Dr. W. J. Arrol, Isotope 
Division of the Establishment, for his help and 
encouragement in the early stages of the work. 
k H. BARKER 
Research Laboratory, 

British Museum, 

London, W.C.1. 
2 Sience, 109 (No. 2827), 247 (1049). 
* Arrol and Glasoock, Waters, 150, 810 (1947). 
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Use of an Acetylene-filled Counter for 
Natural Radiocarbon 


Tas use of natural carbon-14 activity for purposes 


' of archmological dating was suggested by Libby, who 


used a acreen-wall counter’. The majority of workers 
in this field have employed the same type of counter 
in which the carbon is introduced as 4 solid. How- 
ever, the counting of carbon-14 in its elementary 
form appears to be inherently a method of low 
eficiency, and the alternative use of a counter in 
which the Alling gas is also the sample seems to 
offer greater scope for improvement. This has 
been the subject of several recent publications. De 
Vries and Barendsen" have used carbon dioxide as 
the sample gas, and Faltings* has considered the 
use of methane as an alternative to carbon dioxide. 
A further improvement may be sought by the use 
of a gas containing more than one carbon atom per 
molecule, and to this end an apparatus has been 
constructed in this laboratory for the counting of 
natural radiocarbon in the form of acetylene. - 

The operati conditions for a counter which 
will produce the statistical accuracy for a sample 
rate of counting S, where the background rate B is 
random, is given by the largest obtainable value for 
SB. In general, this ratio will increase with in- 
creasing size of counter and will increase more rapidly 
with size for a gas-eample counter at constant 

reassure than for a solid le counter. This 
llows from the fact that the ratio S/B also increases 
for the former counter but remains approximately 
constant for the latter. This is shown in an analysis 
by Anderson and Levi‘. On these grounds the gas 
counter should be as large as possible ; but in practice 
limits are set by the difficulties of shielding and 
by the desirability of not too high an operating 
voltage. 

In the work outlined here a mild steel counter of 
about three litres volume is employed and thus 3 gm. 
of carbon may be introduced by filling to one atmo- 
sphere preasure with acetylene. The counter is 
by eleven Geiger counters used in anti-- 
coincidence and the whole array is enclosed in a 
4-in. thick lead shield. The sample counter is operated 
in the proportional region and a further reduction 
in is thus obtained by discriminatmg 
against amall pulses ; in this way some of the smallest 
6-particle pulses fram the decay of carbon-14 are also 
lost and the optimum discriminator setting is’ de- 
termined by plotting bias curves for background and 
sample-plos-background counte. The background 
counting-rate is obtained by filling the counter with 
acetylene produced from anthracite, which contain 
no carbon-14. Under standard operating conditions, 
this value for the background is 30 o.p.m. A figure 
for the efficiency of the counter for detection of 
carbon-14 may be obtamed by filling it with acetylene 
made from modern biological material. sych as 
con rary wood. For such material Libby has 
found specific activity to be 15-3 dismtegrations ' 
per min. per gm. Maintainmg the same operating 
conditions as for the background determinations and 
filling the counter with acetylene made from oon- 
temporary wood, the count-rate is 64°5 o.p.m. This 

to an efficiency for carbon-]4 of 75 per 
cent at the optimum discriminator setting: minimum 
discriminator setting gave a counting efficiency of 


. 90 per cent but poorer sample statistics. The figure 


quoted by other workers using screen-wall counters 
is about 5 per cent. 
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The acetylene is prepared in this laboratory from: 
ic material as described by-Dr. H. Barker (p. 682). 
er improvements over the figures so far 
obtained may be sought by improvements jn shielding 
Pte E E EN 
of atm eric. A fall iption of the a 
My thanks are to Prof. F. E. Zeuner, of the 
Institute of Archwology, London, for his part in the 
initiation of this work and for his continued interest. 
immi studies of gas production and counter 
deaign were made at the Atomic Energy Research 
Hetablishment, Harwell, and I wish to thank the 
Director for the generous provision of facilities, and 
members of the Isotope and Electronics Divisions 
for their aasistance. i 
A. R. CRATHORN 


Devy-F Research Laboratory, 
Royal Institution, Albemarle St., London, W.1. 
1 Libby, W. F., “Radiocarbon Dating” (Untr. Chicago Press, 1952). 


*Vres, H. I. de, and Barendeen, G. W., Physics, 18, 652 (1052). 
* Faltings, V., Naisrwie., 290, 378 (1062). 


‘ B. O., and E., Kel. Denshe Vidensk. Sslabab., Mai.- 
tre. Medi., #7, No. 6 ATi 
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Dally Variation of Amount of Ozone in 
the Atmosphere 

Taa improved form of Dobeon’s otometer 
-using an ROA 1P28 photo-multiplier tube enables 
measurements of atmospheric ozone to be made 
with the light from the moon. Dobson’s own measure- 
ments! made at Oxford during November—December, 
1948, showed variations of ozone on some nights, and 
he concluded that they could be attributed to changes 
in meteorological conditions. As the day-to-day 
variations of amount of ozone in middle latitudes are 
large, it would be difficult to find without prolonged 
observaticn whether there is any systematic difference 
between the ozone amounts during day- and night- 
hours. “In low latitudes, however, both the total 


termined from a short series of 
observations. Accordingly, 
observations were made at 
Mount Abu and Ahmedabad 
in the period November 1952- 
April 1958, and these show 
clearly that there is a sub- 
stantial increase of ozone dur- 
ing night-hours, as compared 
to day-hours. 

Fig. 1 shows the values of 
log(I/I’) against u, the thick- 
nes of ozone traversed by 
the incident light at different 
genith-distanoes of the sum or 
moon, where J is the intensity 
of a 


log UIT) + 0 


spectral regi 
and I’ the in- 


corresponding 

tensity near à 8828 in a less- 
absorbed region of the spec- 
trum, on four days and 
succeeding moonlit nights. It 
will be seen that on each day 
the mean straight line con- 
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Table 1. SUMMARY oF Ozone VALUES Duxa Day amp Dugore NIGET. 
ts the amount of ozone in om. at 8S.T.P. No correction bas been made 
for abmospheric hase 


Right value of @ | Difference 
tn om. 


BS 
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“1 
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necting the night observations has a steeper slope 
than tbe line connectmg the day observations, 
indicating a larger quantity of ozone in night. 

Table 1 gives the mean day- and night-values of 
ozone (both uncorrected for haze) on seventeen days 
and nights. In every instance, the night values are 

than the day values. The & exceas 
night is 0-080 om. and the extreme differences 


` are 0-019 om. and 0-044 om. 


Table 2. OBSERVATIONS WITH 113112 amp 3175 





Observations made at Ahmedabad on the same 
ight with à 3112/8323 and 4 3175/3399 show 
agreeing results. Table 2 gives the comparative 
values of ozone obtained with the two pairs of 
wave-langths. 
‘Fig. 2 shows the values of ozone calculated from 
the' individual observations of sunlight and moon- 





Fig. 1. Values of log aaam) + O plotted agatost atmospherio oxone palh with sunlight and 
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light on a number of days. The increase of ozone 
from the day value to the night value takes place 
within an hour after sunset. The change from night 
to day value after sunrise 1s also rapid. These indicate 
that the seat of the observed changes is high up in 
SPERRET aati where the recombination of oxygen 
molecules to form ozone after sunset and 

tho photolysis of ozone at sunrise are very rapid. It 


by H. U. Dtsch’, R 

' A. Craig’, D. R. Bates and M. Nicolet‘ and Johnson, 
Purcell, Tousey and Watanabe’, of the number of 
oxygen atoms at different levels in the atmosphere 
from 80 km. to 90 km. durmg day-tume. From the 
values calculated by F: 8. Johnson and collaborators 
using the roake & of intensity distribution in 
solar radiation in the ultra-violet, the equilibrium 
amount of daytime atomic oxygen in the atmosphere 
can be shown to be approximately 0-020 cm. between 
80 and 70 km., and 0-010 om. between 70 km. and 
40 km., with the amount ing rapidly at lower 
heights. 

This that the night-time increase of ozone 
is due to the recombination of ‘odd oxygen stome’ 
with oxygen molecules above the region of maximum 
ozone concentration and below the main region of 
Runge-Schumann o absorption. 

It may be noted in passing that extraordinarily 
low values of ozone were recorded at Mount Abu on 
many days in November and December 1953. 








12 0 12 0 12 
Fig. £ Values of atmospheric ozone measured at Mt. Abu with sumlight and moonlight 
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Gar TE aie as. to ee R. N. Kulkarni ‘for 
taking some of the observations, and to the Indian 
Council of Scientific and Industrial Research for 
financial asistance to carry out research work on 
atmospheric ozone. 

A fuller discussion will appear elsewhere. 

K. R. RAMANATHAN 
Bu. V. RAMANA MURTAY 
Physical Research Laboratory, 
Ahmedabad 9, India. 
May 27. 
1 Doheon, G. M. B., Quart. J. Roy. Meteor. Soe., 77, 488 (1081). 
‘Ditech, H. U., doctorate thesis (Zurioh, 1046). 
et, Monogr., Amer. Meteor. Sec., 
‘ Bates, D. R., and Mioobet, kL, J. Goophez, Res., 
and 


Fi ¥. 8., J. D. , B., 
NGeophys. Res, 67, 187 UD T 
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1, No. 2 (1060). 
SS, 301 (1960). 
Watanabe, K., J. 


Eddies in Turbulent Jet Diffusion Flames 


Tum turbulent jet diffusion flame may be defined 
as a flame in which a high-velocity jet of fuel entrains 
the combustion ar by its own momentum. In such 
flames the rate of combustion is primarily governed . 
by the rate of mixing ance the fuel stream been. 
heated by re-radiation above an ignition temperature. 
The use of cold models and aoospted formule for 
free jota to evaluate the entrainment-rate is accord- 
ingly ^a valuable method of predicting combustion- 
rates. Such models give time-average mixing ratios 
at each point in space which may be compared with 

the 
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ion of a 
luminous flame shows, how- 
ever, id large-scale eddies 
AE E p which 
correspond to the fluct- 
usting random component 
of turbulent flow. This 
is shown in Fig. 1, which 
was taken on a 3,000 
frames/sec. cmnéfilm with ap- 
proxmately ges 000 sec. 
exposure. To relate this 
Instantaneous pattern with 
the smooth time-average 
pattern given by slow samp- 
techni 


the jet angle 8 14°. Em- 
pirical formulæ relating mix- 
ing length to jet momentum 
can be adequately based 
on the time-everage con- 
ditions, but an understand- 
ing of the mechanism of 
miring and combustion re- 
quires a knowledge of the 
eddy structure which can 
be related to hot-wire 
measurements of fluctuating 
velocity. 


0 12 Q hr. 
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Fig. 1 


Fig 2 i 


These pictures were taken by Mr. R. J. Hayes on 
a steam ‘atomized’ oil flame burning with cold ar 
in & refractory chamber: this was the International 
Flame Radiation Committee’s experimental furnace 
at Ijmuiden, 

M. W. Taare 
British Iron and Steel Research Association, 
- 11 Park Lane, London, W.1. 
June 22. 


Antibody a Hal iar on an 
Immunologically Specific Adsorbent 


Wait usual chromatographic methods have not, 
in general, proved as useful in the separation of 
closely related proteins as of low molecular wei 
substances, chromatography on adsorbents which 
bind only to the specific reactive sites of biologically 
active protems may help to fill that need. I wish to 
report here the feasibility of elution chromatography 
of an antibody on ita specific adsorbent. The anti- 
body proteins are not only separated from the other 
constituents of serum, but are, in addition, resolved 
into components which remain active and distinguish- 
ble on repeated chromatography. 

An adsorbent specific for antibodies homologous 
p-sazobenzsnearsonate, was 
ered cellulose (Bolka-Floo BW200, 
own Company, Berlin, N.H.) by a 
at described for an adsorbent 
; diazotized p-(p-amino- 

io acid was coupled to 
been partially etherifled with 
This approach has been adapted to permit 
permanent attachment of a protein, which retams 
ita reactivity to the homologous antibody, to the 
surface of guttably modified cellulose’. The arsonate 
cellulode binds maximally about 2 mgm. of antibody 
tein per ml. of packed moist adsorbent. An 



















pten was found not to adsorb detectable amounts 
antibody. 

Chromatography was carried out by gradient 
ion, for the reasons given by Alm et al.?, with a 
o hapten solution as the eluent. The chromato- 
shown in Fig. 1,1 was obtained as follows. 
ra small amount of serum (0-16 ml. seram diluted 
-T ml. in saline buffered to pH 8-0) was introduced 
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into a column of adsorbent 18 cm. x 0-6 om., saline 
waa percolated through until the effluent was free 
of protein, as indicated by the absence of visible 
turbidity on the addition of trichloracetic acid. The 
amount of antibody introduced corresponds to 
roughly 4 per cent of the maximum capacity of the 
column. The eluting hapten, sodium arsanilate, was 
then allowed to percolate through the column in 
increasing concentration at about 0-1 ml./min., and the 
effluent was collected in fractions of 0-5 ml. The 
concentration of arsanilate in the effluent is shown 
in Fig. 1JV. ‘Trichloracetic acid was added (to a 
concentration of 10 per cent) to 0:1-ml. aliquota of 
the fractions; the protein precipitates were washed 
and measured with the Folin phenol reagent 

to the procedure of Lowry et al.4. When a hetero- 
logous hapten, sodium sulpbanilate, was used instead 
of odium arsanilate, no protein was eluted at any 
concentration. The remaining portions of fractions 
18-16 and fractions 17—24, to the left and right of 
the dotted line in Fig. 1,I, were combined into two 
pools and dialysed to remove arsanilate. The results 
of rechromatographing each pool on the same column 
as originally used are shown in Fig. 1, and HI. 
It is evident that each pool retains its position in 
the chromatogram, and, therefore, that the anti- 
bodies of each pool differ m their specific properties. 
The analytical values in these figures represent, how- 
ever, the entire protein content rather than aliquots 
of each fraction, and indicate, therefore, a consider- 
able overall logs of material. The arsanilate concentra- 
tions in corresponding fractions of chromatograms . 
IT and UI, as determmed by ultra-violet absorption 
of the supernatants after protein precipitation, were 
found to be in good agreement. 

The heterogeneity of antibodies has previously 
been postulated and discussed in studies of hapten 
inhibition’. While the present experiments show that 
at least two kinds of antibodies homologous to a 
single hapten can be recognized and isolated, the 
actualfheterogeneity may be much greater, since the 
pooling of fractions shown in Fig. 1,I into two 
groups was, of course, arbitrary. The proteina of 


Protein per fraction (mgm.) 


log @ 





Fig. 1. Gradient elution Lf, pooled 
clusis tectone 19-10 fom T s pooled etuatefractiant 17-84 
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both pools were isolated in other similar experimants ; 
both formed precipitates with polyhaptenic antigens. 
This work was by the American Oanocer 
Society and the Jane Coffin Childs Memoriál Fund. 
A eapply of rabbit antiserum against bovine globulin- 
azobenzenearsonate was kindly provided by Prof. 
tit Campbell of the California Institute of Tech- 
ogy. , 
I am grateful to Mrs. Shulamith Bar-Shany for 
technical assistance. 
L. 8. Laman 
Laboratory of Chemical Embryology, - 
Department of Medicine, 
University of Colorado. 
Denver, Colorado. June 22. 


* Lerman, L. B., Pree. U.S. Nat. doad. Jm., E0, 282 (1953), 


s bell, D. H., Luescher, N., and Leeman, L. B., Proe, U.S. Wat. 
dead. Sei., 87, 573 (1661). - 


s Alm, B. 8., Wiliams, J. P., and Tellus, AL, Ada Chom. Scand. 
6, 8806 (1952), 

‘Lowry, O. H , Warr, A. L., and Rendall, R. J 
J. Biol Chem. 193, 


‘Pauling, Le Premman, D., and Grossberg, A. L., J. Amer. Ohom. 
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Nosean as a Tracer Mineral 


Eramet miles south of Land’s End stands the well- 
known Wolf Rock with its important lighthouse. 
The rock itself is a phonolite, the only one of its 
kind on the whole of the coast af the British Isles. 
Its phy was scoura described by J. J. 
Harris Teal in 1888 (“British Petrography”, Dulau 
and Co., London). 

For our purpose the all-important mineral is 
nogean, a somewhat soluble sodimm aluminium 
silicate with sodium sulphate; but fortunately it is 
found in two stages. It occurs as phenocrysts which 
are useleas for the present purpose because of their 
solubility in sea-water, and it also occurs as inclusions 
in the felspar sanidine, as minute grains which are 
thus herthetically sealed within this colourleas mineral 
which is practically as resistant to sea-water as quartz 
iteelf. Actually, one can boil small flakes of the 
sanidine in fairly strong hydrochloric acid without 
the nosean being Uar: 

Thus the nogeen would appear to constitute an 
ideal tracer mimeral for investigating the direction 
oe eee Senora gee, waver Arete Sean ARO PERA 

ea. 

Owing to the kindness of Major H. W. Hall, who 
readily placed his motor yacht Manthine at my 
te eee 

22 


Only one sam le has been worked out so far, and 
that was one en five miles east of the Wolf Rook 


at -& of forty fathoms. It was thought that 
the would entail a laborious mi io exam- 
Ination of the bottom sand grains with the use of 


density fluids for floating off the sanidine flakes with 
the nosean. This, however, was found to be 
in this case, for small pebbles of phonolite (about a 
third of an inch across) were readily ted out 
with a hand lens. These were crushed and the nogean 
enclosed in the sanidine ized without diffloulty. 
Obviously, if pebbles of the phonolite are carried 
five miles away by the deep-water drift the minute 
flakes may be carried even hundreds of miles. 
Phonolite fram the Wolf Rock has been broken up, 
and the nosean in conjunction with the sanidine is at 
“once recognizable in flakes which are small enough 
to go through a 200-mesh sieve. 
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The refractive index of the sanidins is, of course, 
below that of the canada belsam, while that of the 
nosean is below that of the sanidine. This, coupled 
with the low density of the phonolite itself (2-54), 
makes the work comparatively simple and gives an 
indisputable diagnosis. 

A. G. LOWNDES 


The Laboratory, Citadel Hill, 
Plymouth. July 81. 
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Milk Yield of Hill Ewes 


Is the early stages the growth of the lamb is largely 
dependent on the milk yield of its dam. In hill sheep, 
where the environment constitutes the limiting factor 
to production, a study of the milking capacity of the 
ewe would seam to be of special interest, as it forms 
& large part of the lamb’s environment at a moet 
important period of P 

paratively little work has been done-on the 
lactation of non-dairy breeds of sheep, especially 
hill sheep. Some of the most extensive studies made 
on this problem are those by Bonsma in South 
Africa? and Wallace in Cambridge’, although the 
ah studied were not under natural conditions. 
Studies of the milk yields of sheep on pasture have 
been made by Barniooat et al.* in New Zealand. 

In the spring of 1953, an experiment was started 
at the University College of North Wales to study 
the milk yielding capacity of Welsh Mountam ewes, 
both under their normal hill conditions and after 
being drafted to the lowland. 

Previous workers have usually obtamed estimates 
of the ewe’s milk yield by weighing the lamb before 
and after suckling at various mtervals m a weekly 
24-hr. period. Between sucklings the ewes and the 
lambe were ted. At Bangor, however, “the 
separation. of the ewe from the lamb was regarded 


as likely to be a disturbing factor, which might 









Imary analysis of this year’s Ia Don, ou; 
correlation ooeficient (r = + 0:70, 2an; wey 
milk yield of the ewe and the growling dags lam 
ing the first month, demonstrating the o, srtan 
of the dam's milk yield to the young lamb. gnif 
correlations were also obtained the 
yield of the ewe and the birth weight of the 
(r = +- 0-51) and the weight of the ewe at 
time (r = + 0-36). Although there appeared 
a correlation between milk yield and some fi 
charactere these were not highly signifloant, 
farther work ia needed ‘to prove any relations 


ka 
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These resulta, of course, bemg for one season only, 
must be confirmed and extended by further wore 
before any canclusions are reached. 

Te ia hoped to bo sabie to nores bio meiabers 
used in the iment in future, and to study the 
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relationship of milk yield to such factors as fleece’ 


type, genetic influences, weight (both at lambing and 
tupping time), age, time of lambing and udder 
measurements. Same of the ewes included in this 
year’s experiment will be drafted on to the lowland 
im order to study the effect on milk yield of the 


change from a r to a good environment, 48 norm- 
ally occurs when the hill ewe is drafted to the 
lowland. 


Some observations have also been made on the 
quality of the milk, and it is hoped to extend these. 
Finally, the effect of milk yield and other factors 
on the lamb will be studied. 
J. B. OWEN 


School of Agriculture, 
University College of North Wales, 
r. 
June 30. 


1 Bonsma, F. N., Publioatuon No 48, Univeraity of Pretoria (1939). 
> Wallace, L. R., J. Agrie. Sev, 38, Part 2 (1048). 
* Barntooat, Logon and Grant, J. s Ban. Se Pas LeU TINO): 


Influence of Inorganic Sulphate on the 
Copper-Molybdenum Interrelationship In 
Sheep 


In 1945 we publshed the first experimental 
observations! which showed that the storage of copper 
in the livers of sheep and cattle could be signrficantly 
reduced by an increase in the molybdenum intake, 
and we suggested that an abnormally high molyb- 
denum intake may posmbly explain, among other 
things, the seeming anomaly of copper deficiency in 
sheep-grazing which show by ordinary 
chemical analysis a& copper concentration within 
normal limite. 

Since then a number of workers have studied the 
copper—molybdenum interrelationship in animal meta- 
oliam. Observations on this mterrelationship are 
in e number of the papers in the symposium 
pper metaboliam edited by McElroy and Glass‘, 
eee the literature has been reviewed 








m 
I, ea of rA observations and experimental resulta 


1-4 and some workers’ have not 
our original resulta. 
ith our studies on chronic copper 


on the affecta of molybdenum on copper mets- 
oolam ; and we believe that in the results of our more 
recent studies may lie the explanation of many of the 
«anomalies and conflicting observations. 
With sheep under experimental conditions, we 
khave shown that, for a particular dietary regres, 
which meluded a total daily intake of 10 mgm. of 
scopper, there is a quantitative relationahip between 
he amount of molybdenum added to the diet and 
he reduction in the amount of copper stored in the 
‘ver. Under these conditions, on comparing groupe 
“ sheep on successively greater daily intakes of 
olybdenum, all on a diet of equal perta by weight 
‘chaffed lucerne hay and chaffed osten hay, it was 
md that progressively leas copper was stored in 
> liver as the molybdenum intake was increased 
m 0-4 mgm. to 10 mgm. per day. Further increases 


NATURE 


637 


in the molybdenum intake, up to 100 mgm. per day, 
had no greater effect in hmiting the amount of copper 
stored. 

On this mixed diet, the level of molybdenum main- 
uw iin the circulating blood was increased as the 
moybdenum intake was increased. When these 
chaffed hays were fed separately to sheep, all on the 
game molybdenum intake, it was observed that the 
blood-molybdenum level was approximately ten 
times higher in the sheep on the oaten diet than in 
thoge on the lucerne diet. A comparison of groups 
of sheep’, all on intakes of 10 mgm. of molybdenum 
and 15 mgm. of copper per day, but fed on the sep- 
arate chaffed hays or on mixtures of several different 
proportions of these, showed that the greatest 
Imitation of copper storage in the liver was obtained 
m. sheep fed on the pure lucerne diet. Molybdenum 
appeared to exert no limiting effect at all in sheep 
on the pure coaten diet, and for the several diet mix- 
tures the amount of copper stored in the liver and 
the level of molybdenum in the blood were directly 
proportional to the amount of chaffed oaten hay in 
the mixture. 

We thus have the apparently anomalous position 
that as the blood-molybdenum level ıs raised by 
increasing the molybdenum intake of sheep, all on 
the same mixed diet, the amount of copper stored 
ın the liver is progressively decreased; but as the 
blood-molybdenum level is raised by increasing the 
proportion of chaffed oaten hay in the diet of sheep, 
all on the same molybdenum intake, the amount of 
copper stored in the liver is ps eaa increased. 

In s subsequent experment of six months duration 
we have shown that with two groups of sheep, both 
having a total copper intake of 10 mgm. per day and 
a molybdenum intake of 0-5 mgm. per day, one 
group fed on chaffed lucerne hay and the other on 
chaffed osten hay, the copper content of the livers of 
both groups increased. However, even at this low 
level of molybdenum intake, the group on the lucerne 
diet stored significantly less copper than the group 
on the osten diet; in the former there was a gain of 
55 mgm., increasing during the experiment from 
39 mgm. to 84 mgm., and the latter 97 mgm., in- 
creasing from 40 mgm. to 137 mgm. i 

With two similar groups on a molybdenum intake 
of 10 mgm. per day, there was a loss of 13 mgm. 
(from 41 mgm. to 28 mgm.) of copper from the liver 
in the group on the lucerne diet, but the greater 
intake of molybdenum did not significantly affect the 
rate of copper storage in the group on the oaten 
diet; it increased by 70 mgm. (from 38 mgm. to 
108 mgm.). 

By fractionation of this chaffed lucerne hay we 
have shown’ that the whole of ita effect on the level 
of molybdenum in the blood is due to ita content 
of inorganic sulphate which is present in amounts 
of the order of 0-3 per cant. The chaffed oaten hay 
contains leas than one-tenth of this amount. 

To determine whether the difference in inorganic 
sulphate content of the two diets was also responsible 
for the difference between them in enabling molyb- 
denum to exert ita limiting effect on copper storage, 
a further t has been carried out. A sufficien 

per sulphate and ammonium molyb 

pee ase eee oe eee 

to ‘pring both the copper and molybdenum intak 
up to 10 mgm. per day in each group. Ono gro 
was fed on chaffed oaten hay, one on ahaffed lu 
bay, and the third group on chaffed oaten hay wi 
4-5 gm. potassium sulphate per kilogram added 
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the first group had increased ita liver-copper storage, 
but both the other two groups had lost copper from 

the liver and the amounts lost were substantially the 
same whether the diet. was chaffed lucerne hay or 

chaffed oaten hay plus sulphate. In the first group 
liver-copper was increased by 19 mgm. (from 76 mgm. 
. to 95 mgm.); it was decreased in the second group 
by 25 mgm. (from 76 mgm. to 51 mgm.), and in the 
third group by 26 mgm. (from 66 mgm. to 40 mgm.). 
nt e sulphate is, therefore, required to enable 
molybdenum to exert a limiting effect on the 
of copper in the liver of sheep, and the differance m 
inorganic sulphate content of chaffed lucerne hay and 
chaffed oaten hay constitutes the major difference 
between them in their effect on the control of copper 
storage by molybdenum. 

It seems, in the light of these observations and the 
wide limita between which both the inorganic sulphate 
end molybdenum content of natural may 
vary, that the conditions under which copper de- 
Se ee ee ey ee 
occur should Furthermore, it would 
now appear that studies on molybdenum metabolism, 
especially on its retention and excretion, are valueless 
unless the inorganic sulphate intake of the animal 
is also taken into consideration. 

\A. T. Diok 
Division of Animal Health and Production, 
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Absence of the Sickle Cell Trait In 
Seventy-two Australian Aboriginals 
Taa Veddoids of southern’ India have many 
physical features in common with the Australian 
aborigmals, and the Indian anthropologist, Dr. B. 8. 
that the term ‘Veddoid’ 


















equally strong in all Australian aboriginals is not 

certain. Birdsell* divides the Australian aboriginals 
SE ae ae: that in the Northern Territories 
is considered to have more Veddoid connexions than 
the other two, which are more intimately related to 
Negrttos and Ainus 


the sickle cell trait to be present with 
moidence in the Veddoids of southern India, 
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ong a that their rhesus chromosome 
ion showed features differing from those of 
ior, Indian populations, and more like those found 
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Australian aboriginals. The rhesus chromosome 
ODE (&,), which is rare, or absent, in most parte ,of 
the world, exists in Australian aboriginals at. a 
frequency of several per cent rather than per mille*, 
and was found at a frequency of 4-43 per cent in 
156 unrelated south Iridian Veddoids. This is the 
highest R; frequency reported up to now .outside 
Australia, and it was thus of interest to see whether -. 
the sickle cell trait could be traced m the Australian. 
From Birdsell’s ‘Maps of Races’’*, it would seem 
that there is a Negrito influence in the north-west 
of Australia. This is relevant, because one of us has 
recently found that the Andamanese Negritos (52 
pure Onge of Little Andaman and 16 Andaman- 
ese of mixed ancestry) show no sickle cell trait. 
However, everyone, including Birdsell, is agreed that 
the Carpentarian (Veddoid) element is 
represented all over the northern half of A 
ee ee = eE 
obtain our blood samples. We to have the 
blood of seventy-two Australian from 
Queensland flown to London to be exammed for 
the sickle cell trait. Fifty-seven of the donors were 
of unmixed Australian ancestry, according to their 
own accounts and also to ther a ce. The 
bloods of fifty-four were collected on a visit to the 
Mona-Mona Mission, and the remainder of the 
samples was obtained at the Cairns Base Hospital. 
Ths blood was taken in ‘vacunes’ and arrangements 
were made for speedy transport with ‘cooling on the 
way, so that they were examined iñ London less 
than ten days after they had been obtained in 
Australia. There was no visible hemolysis. The 
bloods were sterile, and it is known from the ex- 
perience of testing blood les sent under similar 
conditions from Africa and that, the .mckle 
cell trait can be demonstrated for at least two to 
three weeks after the arrival of the bloods im London. 
All samples were examined both by incubation with 
sodium-metabisulphite and with sodium-hydro- 
sulphite*’. None of the blood samples was found 
to. show the sickle cell trait. 

The examination of blood of Aastra 
aboriginals is carried out so tely in Australi 
that we felt it superfluous to extend our investigatig 
into this field. However, to test the freahnogg 
the samples and to verity the rage re a 
chromosome in our particular groun aborig 
Miss E. W. Ikin, of the Blood Grp Reference = 


Yor 172 . 












—atory, kindly determined & n of blood i ane 
and confirmed that the blood group = 
shasta which included the presence ef the he k, ; 


8t. Bartholomew’s Hospital, 


London, E.C.1. 
June 27. . 
1 ve of India’? (pub 
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aig ees soem Arape Sol 


a iat "and Kay, iL Pi, Amor. J. Phys. A 
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ACADEMIC FREEDOM 
IN A DEMOCRACY 


EFERENCE has been made in these columns 
more than once to the statement issued by the 
American Association of Universities on the rights 
and responsibilities of universities*. Their freedom— 
their duty to pursue the truth wherever jnvestigation 
may lead—1s extended also to the realm of teaching ; 
there should be no curb on freedom of expression in 
the class-room. The university student should be 
to competing opinions and beliefs in every 
field, so that he may learn to weigh them and to 
gain maturity of judgment. To curb such freedom 
of teaching, in the hope of avoiding criticiam, would 
be to distort the true proceas of learning and to 
deprive society of its benefits. 

In arguing here for the recognition and expression 
of honest differences of opinion, and that the univer- 
sity supplies a distinctive formm for such cxpreesion 
which shouid, moreover, provide the security which 
unorthodoxy may sometimes require, the Association 
joins other stout champions of dissent like Dr. J. B. 
Conant and Prof. A. Macbeath ; bib it does not fail 
also to insist that if there is a duby- o {tterance and 
a privilege of freedom to do eo, en eta ac 
of loyalty to professional ideals and ‘to soaiety. The 
word ‘university’ is historically va guarantee of 
standards, endorsing not the views-of jts méribers, 
but their capability and integrity.. -The ‘§aholar haa 
a heavy responsibility to weigh the Validity of 
opinions and the manner in which they are expressed, 
and to avoid public acte or utterances which may 
adversely affect his profession, his university or the 
general welfare. The greater the autonomy he enjoys 
through his pomtion in a university faculty, the 
greater is hig responsibility to the public. 

With the more specific references of the statement 
to the position of the universities in the United States 
as regards the security and loyalty investigations we 
need here be no farther concerned than to note that 
reliance is placed on public opinion to check the 
abuse of powers of legislative inquiry, and that the 
responsibility for academic discipline where necessary 
is regarded as one for the faculty itself. It is accepted 
that appointment to a university position and the 
retention of such an appointment involve not only 
professional competence but also the affirmativo 
obligation of diligent and loyal citizenship. A scholar 
must possess integrity and mdependence, and in the 
Aasociation’s view any kind of clandestine or con- 
spiratorial activity is precluded. 

While the statement may go a little too far in its 
remarks about the duty of candour and the accept- 
ance of conventions, it puts tts finger on the essential 
difficulty in the employment of an avowed com- 
munist in & university. It is difficult, if not impossible, 
to reconcile adherence to communism and its demand 
for the surrender of the duty of independant criticimm 
with loyalty to the professional ideal and the un- 
flinching and impartial search for truth which mark 

ec ae and Ey the dant Ge Ieee lea, 
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the scholar. If a university teacher in his class-room 
becomes a protagonist of one opinion, silences 
criticism or impairs freedom of thought or expresión, 
he forfeits, m the view of the Association, not only 
all university support but also his right to membership 
of a university. 

In this view the Association of American Univer- 
sities is in line with Bir Walter Moberly ; but none the 
less it does not countenance the indiscriminate oon- 
demnation of any member of a faculty who may be 
suspected of commmunist leanmgs. Uniess he haa 
violated a law, his disciplme is solely a university 
affair and not a political responsibility, and while the 
statement claims no special privileges in law for 
university teachers ıt insists that they should not be 
subject to special discrmmination. Such discrimination, 
if in the form of special loyalty testa applied to mem- 
bers of a university faculty but not to other people, 
does harm to the individual and even greater harm 
to his university and to the whole cause of education 
by destroying faith in the ideals of university 
scholarship. 

In the face of such a firm—and by no means 
isolated—protest, it is not easy for a Britiah observer 
. to-judge how fat the loyalty inquiries in the United 
Stated have undermined public confidence there in 
-the integrity and impertiality of the universities. 
Despite the {nrplcations of remarks on university 
‘education in the Labour Party manifesto ‘‘Ohallenge 

to Britain”, there is as yet little reason to believe 
that academio mtegrity and independence in Great 
Britain are seriously doubted m any responsible 
quarters, though it 1s evident that public under- 
standing of the reasons why academic freedom is #0 
important is far from complete. Without, however, 
that general understandiag, the universities can 
scarcely make their full contribution in public life 
to-day. 

It was well oxpressed by the U.S. President-s Com- 
mission on Higher Education : ‘‘A prime essential of 
a free society 18 academic freedom. Without it there 
can be no real profeasion of teaching or research. 
Pressure to bend or twist truth, to stay away from 
controvermal issues about which the professor 1s 
competent to speak, and to avoid certain areas of 
inquiry, are not compatible with the ideal of pro- 
fessional integrity. A democratic society has a gravo 
responsibility for maintaining free and untrammelled 
the avenues of communication’. And it may be 
added that if a university is indeed to be not merely 
æ place where the criticiam and evaluation of ideas 
are continually being carried forward, but also where 
nonsense can be exposed for what it is, and the 
intellectual virtues rooted in sincerity of mmd 
fostered and transmitted, a firm guarantee of 
academic freedom for the mdividual is eesential. 

Nor have the universities a more vital function to 
fulfil in the world to-day than this exposure of 
humbug and the keeping of public discussion un- 
inhibited, searching, fair-minded and tolerant. Even 
more important than the direct contribution which 
individual members of a university may be able to 
make to the discussion of particular problems within 
their own special competence is the contribution 
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which the university makes indirectly by supplying 
the community continuously with minds trained 
to handle public issues imaginatively, justly and im- 
partially, as woll as with technical knowledge and skill. 
It was apparent from the discussions at the recent 
Universities’ Congress, particularly in that on higher 
technological education, that there is some concern 
as to whether the new education of this scientific age 
is good anough at producing the sound, rounded and 
cultivated minds that are so important. 

“Nothing,” said Sir Richard Southwell, in a recent 
address to the Royal Society of Arta, ‘‘could be mare 
disastrous to our mdustries than deprival of our 
engineers-in-embryo of the wider outlook and the 
growth in tolerance that come from informal associa- 
tion with men of other disciplines” ; but faihire on 
the part of the university to-day to develop that 
outlook and toleration is not entirely due to exceasive 
specialization. It can equally be due, as the Univer- 
sity Granta Committee has noted, to the lack of 
cultural background m the home, and the increasing 
proportion of studenta who have no such breadth of 
cultural experience behmd them as a good professional 
home of a generation or more ago provided makes it 
all the more important that the universities should 
explore urgently and aasiduously the possibilities of 
makmg good this deficiency. 

A prone purpose of the University College of North 
Staffordshire, under the late Lord Lindsay's guidance, 
was to experiment in the provision of men and women 
with a broad general traming. Sir John Lennard- 
Jones, in his inaugural address delivered last May, 
nade it clear that he is pursuing the experiment, and 
that this attempt to provide the intending scientist 
with a broad cultural hackground and at the samo 
time to give students of the arta and social subjects 
some idea of the aims, methods and achievementa of 
the scientist will be resohrtely continued. It will be 
noted that m this address Sir John referred again 
to the inmrportance of the university teacher, as a 
privileged member of society, demonstrating by 
teaching and example the ideal of the educated man. 
He, too, called for integrity of mind and fearless 
honesty in following the argument wherever it leads, 
irrespective of prejudice and preconceived ideas, for 
the recognition of essentials in a tram of thought or 
discusion and the ability to reject the secondary or 
irrelevant, and for accuracy and clarity of exposition. 

The responsibility, however, rests on professional 
associations and institutions as well as on the univer- 
sities. Moreover, though it is on his own personal 
integrity and judgment that the professional man 
or acholar must rely when he takes his stand on 
some iasue within his competence and resists any 
external pressure to warp or distort his judgment, it 
is, a8 Oarr-Saunders and Wilson have pointed out, 
from within his profeasional organiration that he will 
fnd the anchorage and support that may make his 
stand effective. Independent centres of reflexion, 
criticiam and judgment are essential for the health 
of the commmmity. With startling prescience Sir 
Michael Sadler wrote in 1901 in his special report 
“Unrest in Secondary Education in Germany and 
Elsewhere”: “If a highly centralised State once geta 
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& grip on the conditions of intellectual life, those 
who act on behalf of the State are apt to discourage 
freedom of discussion and what matters far more, 
freedom of social and educational experiment”, 

In this issue of academic freedom the position of 
the professional organization is, ın fact, linked with 
that of the university. Freedom of utterance of 
critic1am and discussion are for them the counterpart 
of academic freedom, and the more so as the univer- 
sities follow Sir Hector Hetherington’s plea and give 
sovereign place to the educatianal rather than the 
professional ideal. No matter how successfully the 
universities may foster the unforced, informal, 
invigorating education which comes from the mutual 
impact of mmds of different ancestry and interest, it 
will rest with the professional institution to put the 
final sharpenmg edge on the profeasional experience 
of the graduate when he goes out to practise hia skill 
in industry or elsewhere. 

For the professional institution to exert its full 
influence, however, ita integrity must command the 
same public confidence as that of the university. A 
profesaional institution, either corporately or through 
ita individual members, may well have a public duty 
to pronounce upon technical or professional aspects 
of public affairs in which there may be acute contro- 
versy. To do so effectively it must command respect 
for tts candour, sincenty and fairneas of mind. It 
must manifestly confine its representations to matters 
-to which its members are competent to give, and 
have given, serious and informed conaideration, and 
must present fully and faithfully all the evidence 
relevant to a decision. ° 

What is clear above all to-day is that the values 
which both the university and the professional ideal 
assert are precisely those most essential to the 
fimctioning of a democratic society which Sir Ernest 
Barker has described so clearly—a society in which the 
energies of personal freedom are restrained by mutual! 
respect, which 18 based, therefore, on equality under a 
public law, the virtues of which include toleration, 
smoerity and humulity of spirit and which functions 
by persuasion and discussion and accommodation as 
opposed to intransigence, rejecting all clanns to 
dogmatic authority. The defence of academic freedom 
and of professional ideals and traditions is part of 
the defence of democracy itself. 
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PRACTICE OF ASSAYING IN THE 
SIXTEENTH CENTURY 


Lazarus Ercker’s Treatise on Ores and Assaying 
Translated from the German edition of 1580 by 
Annelese Grunhaldt Sisco and Cyril Stanley Smith. 
Pp. xxxiii +360. (Chicago: University of Chicago 
Pres ; London: Cambridge Untversity Press, 1951.) 
75s. net. 


N 1688 one of those large folios so favoured by 
seventeenth-century writers was published in 
London, with the title “Fleta Minor’. The author 
was Sir John Pettus, and his book was the first 
translation into English of Lazarus Ercker’s famous 
treatise on the assaying of metalliferous ores, which 
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had first, appeared, in German, at Prague in 1574. 
Pettus was a deputy governor of the Society of the 
Mines Royal, and had published, in 1670, ‘‘Fodma: 
Regales’’, a history of the chief mines and mineral 
works in England, Wales and Ireland. It is probable 
that his translation of Ercker’s work, in later German 
editions entitled “Aula Subterranea’’, was made 
origmally for the Society of the Mines Royal, but its 
appearance in print seams to have been due to the 
interest taken in the matter by the Roya! Society. 
Prepsrations for publication were actually carried 
out in the Fleet prison for debtors, in which Pettus 
had the misfortune to apend the closing years of his 
lfe; henoe the title and the dedication to, among 
others, the Warden of the Fleet. 

“Flota Minor’ is now an uncommon book, and, in 
any event, it does not appear that Pettus was 
specially akilled in the German language, so that the 
issue of a new and acholarly translation is welcome. 
This has been prepared through the happy ool- 
laboration of a linguist, Mrs. A. G. Sisco, and a dis- 
tinguished metallurgist, Dr. C. 8. Smith, director of 
the Institute for the Study of Metals in the University 
of Chicago. It may be remembered that a similar 
joint effort on the part of Dr. Smith and Dr. Martha 
T. Gnudi gave us the first complete translation into 
English of another metallurgical classic, Biringuccio's 
“Pirotechnia”’ (Nature, 151, 569; 1948); and that 
Dr. Smith and Mrs. Sisco also collaborated in pro- 
ducing translations of two other well-known sixteenth- 
century books, one on mining geology and the other 
on assaying (“Bergwerk und Probierbuchlein’’. 
New York: American Institute of Mining and 
Metallurgical Engineering, 1849. ' 

Ercker signs the preface of his book as chief 
superintendent of mines and comptroller in the king- 
dom of Bohemia, and dates ıt from 8t. Annenberg 
(Annaberg: in the Saxon Erzgebirge, a district for 
centuries a centre of mming activity. He lived in an 
age when the transition from ancient to modern 
science was just beginning, though upwards of two 
centuries were to elapse before chemical and physical 
theory was sufficiently advanced to have any prac- 
tical application in assaying, which was then, and 
for a very long time afterwards, purely an empirical 
art. Ercker, there is reason to believe, was a man of 
judgment, and well informed about his subject. He 
was not an alchemist, but an accurate recorder of 
facta. His observations were made from the point of 
view of their utility in metallurgical practice, without 
the intention of theorizing about them. It 1s this that 
gives hie book ita particular value. The esteem u 
which the book was held may be surmised from the 
fact that eight editions in German appeared between 
1574 and 1736, that the original English translation 
was twice rinted, and that a Dutch translation 
was published as late as 1745. Bibliographical par- 
ticulars and reproductions of the title pages of all 
these editions are given in an appendix to the new 
translation. 

If this book is read in conjunction with the Hoover 
translation of Agricola’s ‘De Re Metallice” and the 
English edition of Biringucoio’s ‘““Pirotechnia” referred 
to above, it is poæible to form a complete and 
detailed picture of sixteenth-century metallurgical 
practice. The interest af Ercker’s account is enhanced 
by the illustrations of the processes described, about 
forty in number, and these have been very well 
reproduced in the translation. The text is also 
enriched by a historical introdnetion by Dr. Smith, 
the bibliographical appendix already mentioned, a 
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short account of the life of Sir Jobn Pettps (repro- 
duced from a manuscript in the possession of one of 
the translators), a note on the systam of weights and 
measures used by Eraker, and an extensive list of 
the reference works used by the translators in prè- 
paring this edition. 

It may come as a surprise to readers versed in 
modern asaay practice to find how little change there 
was in assaying techniques for three centuries fol- 
lowmg Ercker’s time; and even to-day, Dr. Smith 
states, the assay of gold and silver ores is conducted 
in almost exactly the same manner as that described 
by Eroker, with similar implements. The book haa, 
however, a wider interest, for the light it throws on 
the practical knowledge of chemistry that existed 
among these old assayers, often quantitative as well 
as qualitative. They were establishing a tradition 
of accurate measurement and, at the same time, 
accumulating data later to be used in the formulation 
of chemical theories. 

Here, then, is a book which should appeal not only 
to the student of early technology, but also to those 
interested in the development of chemistry and 
metallurgical ioe It is an important addition 
to the list of definitive wanslataons of early scientifc 
classics. Finally, a word of praise is due to the pub- 
lishers, the University of Chicago Press, whose use of 
large clear type and fine paper has resulted m the 
productién of a very attractive book. 
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LIFE-HISTORY OF MARINE FAUNAS 


Zoogeography of the Sea 

By Sven Translated from the Swedish by 
Dr. Elizabeth Palmer. (Text-Books of Animal 
Biology.) Pp. xiv+417. (London: Sidgwick and 
Jackson, Ltd., 1953.) 42s. net. 


ARINE soogeography is an exacting but 
abeorbing aspect of oceanography. A oritioal 
awareness of the extent of marine investigations and 
an understanding of systematic zoology are first 


needed. But the roogeographer should have a good ° 


knowledge of physical oceanography, climatology, 
submarine geology and tology. In Prof. Sven 
Kkman’s ‘“Tiergeographie des Meeres”, published in 
Leipzig in 1985, these sciences were brought to bear 
on the problems of distribution: the well-reasoned 
synthesis which emerged needs little introduction to 
marine biologists. 

In this very welcome English edition Prof. Ekman 
has revised the text and brought it up to date, and 
Dr. Elizabeth Palmer has made the translation from 
the Swedish. Here and there a sentence reads awk- 
wardly or quaintly ; but the mam impression is that 
justice has been done to Ekman’s lucid writing. 


There are a number of printing errors, although none 
18 serious. On p. 368 diaphana is referred 
to as & squid : it is an octopod. 


Since 1935 there have been many developments in 
oceanography: about a quarter of the bibliography 
(598 references) consists of papers published during or 
after that year. Reports on the work of expeditions 
have greatly added to knowledge of deep-water 
zoogeography, particularly those dealing with the 
investigations of the Dana, Meteor, Discovery II, 
- William Scoresby and Mabahtss. Russian work in the 
Arctic and in the seas of the North Pacific has thrown 
new light on the relationships of the “marine faunas. 
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The ecological surveys of the intertidal regions of 
South Africa and North America by Stephenson and 
his colleagues have clearly revealed the faunal oom- 
ponenta and their correlation with hydrological 
conditions. These more recent investigations and 
many others have become integral parta of the book, 
together with relevant developments in physical 
oceanography. 

The assimilation of recent research has also led to 
& more objective approach. In the English edrtion 
there is & greater precision of method, partly sean in 
the moreased use of analytical tables giving a measure 
of the degree of endemism. of a fauna and other 
features of its composition. Ekman is careful to add 
that the tables also reflect present limited knowledge. 
But within the limitations, the tables are handled 
convincingly. Quite the most interesting sections— 
and these make up much of the book—develop from 
the statistical comparisons of faunas and a dis- 


attempt, by growing refinement of method, to find 
out more and more of the life history of these 
faunas provides a particular stimulus for the goo- 
geographer.” 

Oceanography has grown rapidly since the Second 
World War; and the publishers, editor and author 
are to be thanked for the timely production of this 
valuable book. The ‘“Tiergeographie dea Meeres” has 
been a stimulating guide to many marine biologists ; 
the ‘“‘Zoogeography of the Sea’ will extend this 
influence and provide an even broader background 
against which specialists can view their work. In so 


“, . . that even today, when an ever increasing 
specialisation is often a condition of progress, there 
are still sciences left which find in the opening up of 
frontiers and in the collaboration with other sciences 
the conditions for their own progreses”. 

N. B. MARSHALL 


CHEMOTHERAPY OF MAN AND 
ANIMALS 


The Sulphonamides and Antibiotics In Man and 
Animals 

By Dr. J. Stewart Lawrence and Prof. John Francis ; 

with the aasistance of Dr. Arnold Sorsby and Dr. 

Philip G. Boott. Second edition. . xii+482+10 

plates. (London: H. K. Lewis and Co., Ltd., 1953.) 

428. net. 


HE discovery of the sulphonamides and ant- 

biotios has revolutionized medical practice. 
Whereas sixteen years ago chemothere Was 
restricted to malaria, amcsbic dysentery, syphilis and 
a handful of tropical diseases, there is now scarcely a 
single bacterial infection which has not at some time 
been amenable to treatment. Dr. J. Stewart Law- 
renoe and Prof. John Francis and their colleagues 
have set themselves the dificult task of providing a 
guide to the use of these new drugs in the treatment 
of bacterial infections in man and animals. The plan 
which they have adopted in this book, which is the 
successor to the first edition dealing with sulphon- 
amides, is, after a discuasion of general principles, to 
pass to the sulphonamides in general and individually, 
and from there to a separate chapter on drugs used 
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for the treatment of leprosy and tuberculosis, the 
sulphones, thiogemicarbazones and i i- 
cylic acid. Antibiotics in current use, penicillin, 
streptomycin, neomycin, chloramphenicol, and aureo- 
mycin and terramycin are considered next, and most 
of the remainder of the book is devoted to a discussion 
of the clmical use of all these agents. 

To cover so much ground in a single volume 
requires careful designing and care in the selection 
of material, and the authors have succeeded in 
producing a clear and readable guide to modern 
practices. The section on veterinary chemotherapy is 
an interesting account of this young but rapidly 
expanding field, and is a reminder that the value of 
the sulphonamides and antibiotics is by no means 
confined to the treatment of human patients. 

In one respect the authors have been handicapped 
in a way which is almost inevitable. The position of 
the sulphonamides is established, but new anti- 
biotios are being discovered, and there is stil much 
to be learnt about current ones, and much may 
happen in the interval between writing and pub- 
lishing a book. This is perhaps most noticeable here 
in the sections concerned with bacterial resistance. 
Recent experience has shown that the development 
of resistance by bacteria to chemotherapeutic agents 
is a pressing problem, which more than anything else 
threatens to nullify the value of the majority of 
which we now have, and for which a solution is 
urgently needed. In future editions the effect of this 
change, and icularly the increase of penicilin- 
resistant ylocooci, will require restatmg. 

B. A. SHoorsr 


THE ASTRONOMICAL 
OBSERVATORIES OF JAI SINGH 


Maharaja Sawal Jal Singh Il of Jaipur and his 

Observatories 
By M. F. Soonawala. Pp. x+44. (Jaipur: Jaipur 
Astronomical Society, 1952.) 2 rupees. 

HE astronomical observatories built by the 

Maharaja Jai Singh IT at Delhi, Jaipur, Ujjain 
and Benares during the second of the 
eighteenth century are familiar to visitors to these 
cities. A fifth observatory, which he built at Mathura, 
no longer existe. The great masonry instruments, 
generally similar in design at each of the observa- 
tories, have no counterpart elsewhere. They are 
impressive and curious. Jai Singh had the mistaken 
idea that large fixed instruments of great stability 
were In order to obtain accuracy; he 
thought that with small movable instrumenta the 
errors of graduations, the wear in pivota and bearings, 
and the instability of mounting must result in 
appreciable errors of observation. 

Full descriptions of the observatories, and of the 
design and principles of the instruments, have been 
given in G. R. Kaye's excellently illustrated mono- 
graph, “The Astronomical Observatories of Jai 

ingh”, published by the Archsological Survey of 
India in 1918. The volume under review has been 
published by the Jaipur Astronomical Society, which 
was founded in September 1948; it has a foreword 
by the Maharajah of Jaipur. 

Jai Singh lived during a very disturbed and 
troubled period of Indian history, and it is remark- 
able that in such a time he was able to concern 
himself with astronomy and to build five observa- 
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tories. In ‘this book an account is given of his life 
and of the astronomical contacta between India and 
Western fur. This is followed by an elementary 
explanation of the principles of apherical astronomy 
which are needed for understanding the deaign of 
Jai Singh’s instruments. The instruments themselves 
are described in a final chapter, in which photographs 
of many of them are reproduced. 

The Jaipur Astronomical Society is to be com- 
mended for the publication of this moderately priced 
guide. It will help visitors to these old observatories 
who have no knowledge of spherical astronomy to 
understand the design and use of the instruments ; 
but it has also a wider interest as an account of a 
strange side-track in astronomical instrumentation. 

HAROLD SPANOMB JONES 


ENGINEERING ASPECTS OF 
ACOUSTICS 


Musical Engineering 

An Engineering Treatment of the Interrelated Sub- 
jects of Speech, Music, Musioal Instrumente, Acoustics, 
Sound Reproduction and Hearing. By Dr. Harry F. 
Olson. Pp. ix+8698. (London: McGraw-Hill Pub- 
lishing Co., Ltd., 1952.) 55s. 6d. 


A NUMBER of books have appeared in recent 
years the purpose of which js to’ expoupd “to 
musicians the recent notable advances Zin .Acopstics. 
Their content bas been mainly physics, perhape with 
an admixture of physiology ; but the present volume 
is unusual im that, as the title indicates, it purports 
to deal with the subject as a branch of engineering 
and so emphasizes those parte of technical acoustics 
in which are comprised building acoustics and sound 
reproduction. Besides this, the fundamentals of 
sound, vibrating systems, speech and hearing are. 
covered in outline. 

Lees usual in books on this subject, there is a brief 
description with typical acoustic spectra of all the 
modern orchestral instruments, but surprisingly— 
because this is where the author could have made 
his text distinct fram that of ‘non-musical’ books on 
applied acoustics—little or no mention of the con- 
siderable amount of research done in Europe and the 
United States in the past twenty-flve years on the 
physics of the functioning of such instruments. 
Considering that in other sections the information is 
quite up to date, a similar treatment might have been 
expected of the advances in this fleld, which at the 
present time are having their effect m the musical 
instrument industry. One would have liked, too, 
more than the four pages which the author feels 
sufficient to cover electrophonic instruments, ‘elec- 
tronic organs’, and the hike. 

From the point of view of the scientist interested 
in music, the presentation is excellent. The treatment 
is non-mathematical, mainly by clear illustrations, 
while analogues m alternating-current i i 
(circuit diagrama) are given whenever paillo. 

How far musicians without scientifico training will 
be interested in a book of this type is difficult-to aay ; 
but one imagines such people will still look for 
technical guidance to the stan works on harmony 
and orchestration. Indeed, Dr. Olson and his pub- 
lisher are not helped by the artist of the wrapper, 
who in a short four-note specimen of musical notation 
has perpetrated an equal number of musical soleciams , 
surely a record | E. G. Rrowarpson 
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AN INTERNATIONAL LABORATORY FOR 
NUCLEAR RESEARCH 


July 1, a Convention was mgned in Pans for 
the establishment of a European Organization 
for Nuclear Research. Representatives of twelve 
European. nations took in the ceremony, and the 
Convention will take effect when the signatures have 
been ratified by the Governments of Switzerland, the 
host country, and six other nations. In the words of 
the Convention, the purpose of the Organization is 
to “Provide for co-operation among European states 
in nuclear research of a pure scientific and funda- 
mental character and in research eesentially related 
thereto. The Organization shall have no concern 
with work for military ta and the results 
of experimental and theoretical work shall be pub- 
lished or otherwise made generally available’. This 
achievement has been brought about through the 
initiative of Unesco, which, at its general conference 
in Florence in 1950, instructed ita director-general 
“To asist and encourage the formation and organ- 
ization of regiohal research centres and laboratories 
in order to increase and make more fruitfuk the 
international co-operation of scientista in search 
for new knowledge in flelds where the effort of 
any one country in the region ig insufficient for the 
task”. 

During an initial survey, the particular need 
appeared for joint action in nuclear research among 
Europeen countries, for the modern equipment 
required is often very costly. Although work with 
‘dgamic rays is relatively inexpensive to carry out 
and 1s extremely fruitful in results, ita role is to make 
a prelimmary survey of the high-energy field. Many 
mnportant findings which are made by it can only be 
followed up if high intensities of high-energy particles 
are available. These high intensities can be produced 
in & perfectly controllable manner with modern high- 
energy particle accelerators, but these are extremely 
costly and may be quite beyond the resources of 
many countries. 

The European Council for Nuclear Research 
(C.E.R.N.) was therefore established in May 1952, to 
work out plans for co-operation in this fleld. One of 
the Council’s first acta was to arrange an international 
scientific conference in Copenhagen during June 1952. 
Many eminent nuclear physicista were present, 
including a number working in the field of coamic 
rays. The state of knowledge at that date was 
examined in order to obtain guidance upon the main 
problems requiring further investigation, After the 
conference, four study-groups were set up by the 
Council The first was to consider the design of a 
600-MeV. synchrocyclotron, the second the design of 


a proton synchrotron for energies greater than~ 


10 ,GeV., the third was to concern iteelf with 
theoretica] studies of interest to the Council and the 
promotion of other forms of co-operation in nuclear 
physios, and the fourth was to work. out plans for 4 
‘laboratory. 

. The 600-MeV. synohrocyclotron was chosen because 
. a machine it is relatively straightforward to design 
and build, and yet when completed it will provide a 


laboratory source of mesons and high-energy protons 
for European physicists who have not had previous 
access to them. It should be practical to complete 
this machine ın a few years, and much in advance 
of the tme likely to be required to build the proton 
synchrotron. In the course of ite development it will 
provide experience in running & co-operative research 
programme with a project the technical problems of 
which are relativély straightforward. When it 18 
completed, physicista will, ın the course of ita use, 
become familiar with the techniques necessary when 
working with high-energy particles, and so should be 
ready to make full use of the big machine with the 
minmum of delay when it is completed. 

The proton synchrotron is m an entirely different 
category, for an energy greater than 10 GeV. is well 
beyond that of the biggest machine now being built 
in the United States, and so when completed ıt 
should make available new flelds of work only 
investigated previously by workers with cosmic 
Trays. 

The baso programme now envisaged for the 
Organization is the construction and organization of 
an international laboratory for research on high- 
energy particles, including work on cosmic rays, and 
the organization and sponsoring of international 
co-operation in nuclear research including co-opera- 
tion outside the laboratory. 

The laboratory will be located at Geneva, Switzer- 
land, on ground offered by the Government of that 
Canton. The site is approxmately 600 metres square 
and adjoms French territory about three miles 
north-west of the town. The main tools of the 
laboratory will be the two high-energy particle 
accelerators which have been studied. 

The design of the synchrocyolotron is already well 
advanced, and its construction can be started quickly 
once the Organization is established. The machine 
wil be used for neutron and proton studies up to 
600 MeV., meson studies up to 300 MeV., radio- 
chemistry, and poæibly production of more than 
one rt meson in some nuclear collaions. The cyclotron 
magnet will have a pole diameter of 5 metres and 
will weigh 2.500 tons. It will be excited by two ooils 
weighing 180 tons with a power consumption of 
700 kW. to give a magnetic fleld at the centre of 
20,500 oersteds. Between the poles will be mounted a 
stainless-steel vacuum chamber containing the acceler- 
ating electrodes. The machine is primarily designed 
to accelerate protons ; but provision will probably also 
be made for the acceleration of deuterons and a-part- 
icles. For protons, the radio-frequency at the start of 
the acceleration will be 31 Mo./s. and the frequency 
change required will be 2 to 1. The frequency 
repetition-rate will be 50 cycles per second. Con- 
siderable. attention has been grven to the experi- 
mental facilities to be provided with this machine. 
Collimated beams of protons, neutrons and mesons 
will be available. There .will be one experimental 
room for neutron and r-meson studies. Neutrons of 
energies up to 600 MeV. will be available at an 
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estimated flux of approximately 10*/om."/sec., and 
the energy of the r-mesons will be up to 350 MeV. 
with an estimated flux of 108/cm.*/sec. In a second 
tal room, the extracted proton beam will 

be available with a maximum energy of approximately 
550 MeV. and a flux of 10’/om."/eec. ; nt mesons 
will also be available in this room up to an energy of 
about 200 MeV., again with a flux of approximately 
10*/om.*/aec. Thick shielding walis will separate both 

ental rooms from the cyolotron. 

lans for the proton synchrotron are not so far 
advanced. The target energy for it has been set at 
not leas than 10 GeV.; but it seems from the design 
study that 20 GeV. or higher will be achieved. 
Confidence that a proton synchrotron for this energy 
region can be built has been obtained from the 
success with which other large proton synchrotrons 
such as the Brookhaven cosmotron have been 
operated, as well as from the design study which has 
been in progrees for the past year. This study was 
upon a machine to use the alternating-gradient 
focusing principle announced by Courant, Livingston 
and Savdoni in 19521. In any synchrotron the particles 
being accelerated perform vertical and radial oscilla- 
tions within the annular vacuum chamber. The 
amplitude of these oscillations determines the 
required croes-section of the annulus and hence the 
size and cost of the magnet providing the guiding 
and focusing field. With a conventional machine, 
this magnetic field is made to fall off approximately 


oH H, 
linearly with radius, so that => =— n — |, > where n 


18 & constant such that 0 < n < 1, H is the field at 
radius r, and H, is the fleld at the particular radius 
Te When the condition 0 < n < 1 holds, the par- 
ticles being accelerated are acted upon by relatively 
weak foctising forces in both vertical and radial 
directions. In an alternating-gradient focusing 
machine, it is proposed to construct the magnet in a 
number of sectors and to make |n| > 1 with positive 
and negative values in alternate sectors. The forces 
acting upon the particles will then be strongly 
defocusing in the radial direction and strongly focus- 
ing in the vertioal direction for sectors with positive 
values of n and vice versa. Courant ef al. showed 
that the net effect upon particles passing around a 
machine constructed in this way would be a strong 
focusing action in both directions. This offered the 
possibility of achieving a reduction in both the 
vertical and radial dimensions of the aperture 
simultaneously. 

The new principle has required a very careful 
design study, for as well as its important advantage, 
it also has inherent in it certain definite limitations 
which have had to be understood, and which will 
have to be taken into account in designing the 
machine. The limitations arise from the fact that 
the strongly focused particles are made to perform 
oscillations of small wave-length. These oscillations 
are very sensitive to small irregularities in the mag- 
netio field whether they are due to mechanical or 
electrical causes, and consequently 
resonances can occur. The design study has had to 
take into account the practical considerations of 
achievable accuracies in constructing various parta 
of the machine, and determine how much advantage 
can be taken of the alternating-gradient focusing 
principle, that is, what should be the value of n. 
The relative importance of variations in each of the 
main design parameters has been worked out, and 
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several possible designs obtamed for machines of 
30 GeV. energy with apertures less than + 10 cm. 
and n’s in the region of 100-1,000. A magnet weight 
of ear than 10,000 tons seeme practical with a 
tolerance on the position of the 
squilibriam orbit of 0-020 in. However, more 
information is required upon the mechanical and 
cn. E tolerances achievable in the manufacture 
ent of magnets with various values of 
n and differant apertures before a final choice of 
parameters can be made. Investigations are being 
carried out to obtain this information. Other 
problems in connexion with the machine, such as 
the design of the radio-frequency system and of the 
injector, are also being studied. It will be one of the 
major tasks of the new laboratory in ita mitial stages 
to complete this study and, with the help of industry, 
carry through its development and construction. It 
is estimated it will take six years to build, requiring 
a total staff of about a hundred scientists, draughts- 
men and technicians, and will cost approximately 
55 million Swiss francs. The plans for this machine 
envisage it being installed in a trenah-type building 
below ground, with a thick roof over the trench to 
provide protection for the staff and reduce radiation 
in the main laboratory buildings to an acceptable 
level. 

To make full use of the possibilities offered by these 
two accelerators, it will be necessary to gather 
together staff with specialist knowledge in several 
different fields. The present plans envisage a strong 
theoretical group which will work in Copenhagen for 
some time to come. It will carry out fuhdamental 
studies and take part in the planning and interpreta- 
tion of the experimental work. A chemical depart- 
ment will be required for radiochemistry and to 
provide any analytical techniques required; and 
specialists in electronics and instrumentation for the 
design of experimental apparatus, and a central 
drawing office and workshop, will be necessary, -in 
addition to the staff of nuclear physicists. 

The architectural planning of the laboratory is well 
advanced. The main features of the accelerator 
buildings are entirely determined by their physical 
characteristica and functional requirementa. For the 
laboratory it is proposed to construct single-story 
buildings with basementa, which should allow great 
flexibility m detail, facilitate movements between 
laboratories and reduce radiation interference between 
different experimental installations. A unit method 
of construction is to be adopted, and careful attention 
has been given to the mode of distribution of services 
and the method of construction of partition walls to 
allow great flexibility in the internal arrangements. 
Present plans are for a main building with a total 
floor area of about 5,000 sq. m. available for the use 
of the scientific and technical staff; 2,500 eq. m. for 
lecture rooms, restaurant and administration, and a 
main workshop of 1,000 sq. m. floor area. 

The construction of all the buildings and the 
arrangements of the site are expected to take three 
years and to cost about 23 million Swiss franca. The 
cost of all the activities, including construction and 
installation, during the first seven years is estimated 
at 120 million Swies francs. The funds will be pro- 
vided by the member States on a relative scale based 
on their average net national incomes; but no one 
State will pay more than 25 per cent of the total. 

D. W. Fry 


1 Courant, B Livingston, N. B., and Snyder, H. 8., Phys. Rar., 3 
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CYBERNETICS 


Die G the recent meeting in Liverpool of the 
British Association, a joint ium wag 


y by Sections J (Psychology), B hysice) a 


formation Theory on Psychology” (Dr. W. E. Hick), 
and “On Comparing the Brain with Machinea” (Dr. 
D. M. MacKay). 

In his introductory , Dr. Cherry referred to 
the origin of the word “La “‘Cybérnétique” as being 
due to André Ampère who, in his ted classi- 
fication of human knowledge (1834), defined the 
concept as ‘the science of government’, taking the 
word from o.wStpyntns, meaning ‘a steersman’. 
Government, whether it means the administration of 
& country, or the control of our own personal actions, 
bears some analogy to the steering of a ship. It 
implies a stabilized directing on to a dafinite course, 
or goal-directed activity. Our modern concern with 
cybernetics representa, Dr. Oherry stressed, a revival 
of an intense interest of the seventeenth- and 
eighteenth-century philosophers, namely, the oom- 
parison of machines, human beings and social bodies 
—but with some essential differences. Descartes, 
who-was & focus of such interest, argued in extremely 
vague philosophical terms; nowadays we are using 
mathematival analysis and, furthermore, we have 
techniques, for constructing actual machmes. Some 
machines chow action which simulates closely oertain 
aspects of human behaviour, mental and physical. 
How far may such machines go, if only in principle, 
and what is the purpose of such mechanistic 
description. ? 

e Popular language suggesta we readily lean towards 
mechanistic analogies ; we speak of ‘the man at the 
helm’, or again, of a man ‘running off the rails’. But 
such metaphors do not form true scientific state- 
ments. Our modern interest, however, is not & simple 
return to the mechanistic—vitalistic (man or machine 7) 
controversy of Cartesian dualiam—not m philosophy 
80 much as in physics. Questions such as ‘Can a 
machine thmk ? are more profitably interpreted 
as “What aspects of paychology may validly be 
discussed in the language of mathematica and 


physice T (for example, ‘thinking’, ‘learning’, 
: izing’ 2). 
Modern maa which have self-stebiliziog or 


goal-directed action and which show some similarity 
to human behaviour are ae vg and a great body 
of mathematical analysis has been constructed. 
These machines are conveniently divided into two 
‘classes, exhibiting respectively body-like and mind- 
like behaviour. The former includes the so-called 
servo-mechanisms or automatio controls, and the 
latter relates to co ing machines, the so-called 
ee brains’ (though if such science fiction 
i , ‘electronic brain-ertensions’ 


prefers). 

One aa wh Sinus ie a these o the 
pattern of relevant studie is the ides of ‘information’ ; 
information circulates through servo-mechaniams, 
calculating machines, and all communication channels, 
and again in the nervous system; it is manifest in 
human social Institutions and systems. But ‘informa- 
tion’, like ’, is a many-sided concept; Dr. 
Cherry directed attention to three aspects, each of 
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which is concerned in the relation of cybernetica to 
peaychology. First, and most important, selective- 
information referas to the correct selection of signal- 
elements or signs from a given set (letters, words or 
other signs, purely at syntactic level, but without 
regard to their designata); this is the concern of 
statistical communication theory (and, in a broader 
sense, of information theory), which sets up & precise 
measure of selective-informatian content of messages 
in terms of the statistical rarity of the signals or 
signs. Secondly, there is the semantic information 
which emerges in some cases (involving humans), 
where the signals are regarded as ‘meaningful’. 
Finally, there are the pragmatic aspects, or those 
aspects of messages which convey information to a 
specific recipient and which affect his personal 
response. Dr. Oherry ended with a brief description 
of the measure of selectrve-information content, and 
sounded warnings of the pitfalls which surround 
anyone who attampts to ‘apply’ information theory 
outeide its legitimate. sphere. 

The second speaker, Dr. W. E. Hick, illustrated a 
number of ways in which some of the concepts of 
this theory may be employed, quite legitimately, in 
practical psychological studies. From this pomt of 
view the organism is regarded as a ‘black box’ to 
which stimuli are app iec, and the responses of which 
are observed. The ‘black box’ is here regarded as if 
it were performing the dual role of communication 
channel and code tranaducer—as 4f the 
organism were a channel along which information 
flows. From this point of view, a natural descriptive 
system for those aspects of behaviour which may be 
described statistically is provided by information 
theory. 

Very broadly, such analysis has been applied in 
three flelds of experimental peychology : (1) j 
ioe a and speech; (2) reaction times; (3) 


De Eea tothe Welderct aTa 
Peas and measure of information when working 
in these various flelds; descriptive or qualitative 
resulta may then be made quantitative, construction 
of experiments may be suggested, and their results 
may more readily be mterpreted. 

It ia essentially the selective aspect of information 
which is concerned here, and not the semantic or 
pragmatic. This may seem strange, in a psychological 
context, but is a logical consequence of the ‘black- 
box’ pomt of view of regarding the ism. as if it 
were & communication channel. But it must also be 
remembered that it is only this selective aspect which 
has as yet been based on a solid foundation of 
mathematics, and it is only the selective-mformation 
content of signals which may be meesured quanti- 
tatively. 

Iitustrations were given by Dr. Hick from these 
three flelda of experimental peychology, showing how 
a human ‘black-box’ behaves, in comparison to 4 
communication channel—inaamuoch as an information 
theory description may be applied to both. For 
example, in the first fleld, the stimuli (or ‘meeasages’) 
applied to the input of the ‘black-box’ may be spoken 
words, a8 in studies of speech recognition. In the 
second, the stimuli may be represented by successive 
selections of visual from a simple alphabet of 
aignala, to which the subject is required to respond 
In some manner; then the relation 
between subject's times of Tesponse and the 
errors he makes is shown to bear direct analogy to 
the properties of a simple communication channel— 
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in terms of the established measure of selective 
information-rate. The interpretation of such experi- 
menta, and others of like kind, is that, under a oon- 
siderable variety of error-making conditions, the rate 
of selective-Information im the human ‘black-bax’ 
channel remains substantially constant. Dr. Hick 
ve a number of illustrations of such experiments, 
mvolving stimuli and responses of several different 
forms, and of extensions of the method to apply 
to an alphabet of signal-stimuli having unequal 
(objective) probabilities of occurring. He afterwards 
discussed these experiments, and their interpretations 
by the selective-information-content measure, in 
relhtion to other studies of reactions, em 
at the same time that the common ides of tion- 
time’ as a kind of constant, so frequently employed 
in tests for drivers and air pilots, is grossly madequate. 
Dr. Hick ended pent pe lecture by hasizing thet his 


EPN pra purely observations of 
viour and that, where probabilities were men- 


tioned, they were objective, relative frequencies ; 
nevertheless, he suggested, information theory has 
further value for psychology m that it provides a 
number of general concepts and terms which may 
aid discussion, at the purely deal aaa levels— 
though care must be taken to distinguish such sub- 
quantitative applications 


three different ways in which brains are often com- 
pared with machines, for three different purposes. 
The first is the popular comparison between braing 
and existng machines, notably electronic digital 
It is a relevant comment that such 


the brain m most of its more characteristic functions ; 
on the contrary, they may be said to take over some 
of the more machine-like functions of the mind. The 
second concerns the question as to whether we can 
ever design an artefact (‘artificial mechaniam’) to 
imitate any specified aspect of human behaviour ; 
for example, to frame novel hypotheses or (notori- 
ously) to write sonnets. 

But the third manner of brain/fmachine comparison 
to which Dr. MacKay referred really formed his mam 
theme: Oan we build a model working internally 
on the same principles as the brain ? Such may not 
be an actual machine, but a conoeptual 
model, conf to all conditions demanded by 
present Cees broad though they be, and having 
er fi aad gine iy ede gtile Ae al 
the distinct languages of psychiatry, or physiology, 

] has. 


to provide working links between these various fields. 
The language of information and control theory 
promises to be of value in this move toward unification 
of concepts because, in a sense, it belongs to both 
the peychology field and the domain of direct physical 
observation (physios, physiology . . . ‘mechaniam’). 
The theoretical characteristics of such a model may 
then be checked against observation of the bram m 


by the usual inductive—deductive procedure. 
important that such models, or descriptions, should 
not only ‘work’ in the manner of a normal brain, and 
meet all functional testa in a similar way, but also 
that they should ‘go wrong’ likewise—though Dr. 
MacKay stressed that this is very different from 
naively attributing mental ilmeæ to electronic 
computing machines that break down. 
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A further requirement of the model is that, like 
the brain, it must have been capable of ‘growmg 
that way’; such consideration has led to mvesti- 
gations of the poesibilities of self statistical 
models—modela in which the various elements not 
only are interconnected more or leas randomly, but 
which also themselves function mdeterministically 
to some controllable extent. Such a model should be 
capable of adjusting the rules of its activity according 
to the degree of sucoees it attains, by adjusting the 


sesh babilities of different patterns of activity. 
y elaborated upon such a model, describing 
hoe given positive indication of success or 


failure, it could continually improve its ‘goal-seeking’ 
activity, and “grope ita way more and more quickly 
into a pattern of activity to matoh’ any incoming 
patterns that persisted in occurring”. 

j , Dr. MacKay dealt with uestions of 
purpose. Such theoretical models are intended, he 
streased, as research tools. They represent a method 
of describing ‘the thinking process’ in disciplined 
language, suitably objective as to assist the physio- 
logist, yet not divorced from psychiatric reality, so 
as to permit further assistance in diagnosis, study and 
treatment of mental illness. 

Such work is so often misinterpreted as an attempt 
to depose man from his special position ; man would 
be ‘nothing but’ a machine, we often hear, if the 
brain is described in physical terms. The fault with 
such reductionist argument, as Dr. MacKay stressed, 
lies not in the possible incompleteness of the descrip- 
tion, but in confusion between two distmet language- 
systems. Models of the brain form descriptions in 
obeerver-language—a set of directions by which, for 
example, replicas can be made; but a man’s 
experience, or rather his statements about his 

experience, are in actor-language. Questions of 
paral decision-making, or questions of respon- 
sibility, simply do not form part of the brain-modgl 
because they cannot be framed ın observer-language. 


~However great our understandmg of brain structure 


and functioning, however accurate the model, we 
none of us are one jot relieved from responsibility 
for our actions. 

The discuasion which followed centred mainly 
around the differant uses of the words ‘model’, 
‘artefact’, or ‘mechanism’ in such contexts. In 
response to one speaker who asked if real working 
models had actually yet been made, Prof. Roes 
Ashby gave a brief account of his ‘homecatat’ model, 
and of ita behaviour. E. Corrs CHERRY 


UTILIZATION OF DIGITAL 
COMPUTING MACHINES 


A the recent meeting in Liverpool of the British 
Association, Section G ring) held a 
as aaa on the utilization of digital © computing 

es in engineering and industry. Prof. F. C. 
Williams, of the University of Manohester, opened 
the meeting. Before introducing the main speakers, 
he said. that the object of the session was to strip the 
‘electronico brain’ of some of ita glamour and to 
present it to engineers in ita everyday shape, which 
is that of a potentially powerful new tool to aid the 
solution of engineering design problems. Although 
at present this tool is in an early stage of develop- 
ment, it ia none the less already capable of revolution- 
izing design procedures—for example, by the rapid 
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shafts or steel frameworks. 

Dealing with the machine at the University of 
Manchester, Prof. Williams seid that it origmated 
from the joint initiative of himself and Prof. M. H. A. 
Newman, of the Mathematics Department. Although 
the machine was originally built to gam experience 
in design techniques, it soon became a t that 
it is capable of handlmg a volume of work far in 
excess of the University’s needs, and for this reason 
it was made available to other universities and to 
industry. This use of the machine by outside organ- 
ee ee eee ee ee 
more important, those organizations whi have 
started to use the machine have found themselves 
calling upon its services to an increasing extent as 
ther i of ita potentialities moreases. The 
University does not undertake the solution of 
problems, but instead trama representatives of 
other organizations m the use of the machine 
and afterwards makes the machine available. to 
them. The period of trammg is about two or three 
months. 

On the question of reliability, Prof. Williams said 
pant at the E R eer and stage of development, machmes 

pervioeable for about 80 per cent of the time, and 
chia ig quits eafiinient to @dabla hen to De used as 
the basis of a computing service run on busmens 
lines. Ag in the case of human computers working 
with desk machines, electronic machines are lable to 
make transient mistakes, and resulta should be 
checked, also with the machine, in the usual way. 
However, because of the high speed of the machine, 
a fault-free run of several mmutes corresponds to less 
than one mistake per week by a human computer. 
Finally, Prof. Wiliams stremed the ease with which 
machines can be switched from ane problem 
to another. It simply a new set of instruc- 
tions, which can ‘fed’ into the machine from 
punched tape or cards in a few seconds. 


Prof. Williams then mtroduced the other speakers : - 


Mr. R. K. Livealey, of the Computing Machine 
Laboratory, University of Manchester, and Mr. G. G. 
Alway, of the Mathematios Division of the National 
Physical Laboratory, Teddington. 

Mr. Livesley described first the general principles 
on which electronic digital computers are based. The 
moet important fact about these machines, he said, 
is that they oarry out calculations according to a 
pre-arranged ence of coded instructions. Once 
this sequence of instructions (known as the ‘pro- 
gramme’) has been the computer carries 
out the calculations automatically. It is the job of 
the machine user to prepare the programme for his 
particular problem, and this means that he has first 
o a peed: beep o nrw err a 
. tions to be performed, and then translate this 
“into language understood by the machine. 

see edie i aoa el ase Livesley that, once the 

been perfected, it can be used 
aka E different seta of numerical date. Thus 
a programme is very similar to a mass-production 
jig—both are capital investmenta which can be used 
an unlimited number of times. Like the machine 
tool to which the jig is attached, an electronic oom- 
puter is most productive when on repetition 
work—it is seldom worth while either a jig 
Be opens fois pe ey came Buch 
repetition work is very common in engineering 
calculations. Most of the numerical work associated 
with designing is concerned with the analysis of 
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alternative layouts, the only difference in the cel- 
culations being the actual numbers occurring. . 
To illustrate the use of digital computers in design 
~work, Mr. Livesley described four 
developed for use with the Manchester computer. 
These cover the calculation of the natural frequencies 
of shaft syetems in torsional and in lateral vibration, 
the design of certain types of cam, and the analysis 
of rigid-framed building structures. He said that the 
existence of these programmes means that certain 
common calculations can be carried out with scarcely 
any effort beyond that of feeding the initial data 
into the computer. On the Manchester machine it 
has been found that the factor over hand 
tation is often of the order of 150: 1—an 
repayment for initial time. spent on pro- 
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gramming. : 

Mr. Livesley defined the ideal programme as one 
which carries out all the calculations of a problem, 
from the data on the designer’s drawmg-board to the 
final facts he wants to know, and which is sufficiently 
flexible to cover all problems of a given type. The 
first requirement helps to cut down posibility of 
error, while the second svoids the necessity of 
developing new programmes for very similar work. 
One usually finds that the human beings preparing 
data for a machine are far more prone to error than 
the machme itself, and consequently it ia essential to 
make the Input of data as simple as le, getting 
the machine to do the easy parta of the calculation 
as well as the most diffoult, The advent of com- 
puters, and the demand for flexibility in programmes, 
has led to interesting developments in numerical 
analysis. New methoda, suited to auto- 
matic machmes, have shown ite superiority when 
compared with methods generally in use on desk 
calculatang machines. 

At the present time, continued Mr. Livealey, there 
is @ lack of programmes and programmers rathor 
than of computmg machines. It is only as pro- 
grammes are developed for standard caloulations that 
the existing machines can be fully used. The training 
time for a programmer is from three to twelve 
weeks, with a similar period for the time usually 
required to develop a p e for a given ceal- 
culation. Mr. Livesley concluded by emphasising 
that the efficient use of a computing machine depends 


entirely on the 
The subject of Me. Alway’s pa paper was the appli- 


cation of the ACE, the machine at the National 
Physical Laboratory, Teddington, to aircraft design 
pro roblems. Supplementing some remarks of Prof. 
iliame, Mr. Alway said that the ACE group also 
instructs people in the use of their machine, and, in 
addition, a large team of programmers enables them 
to undertake work directly. The pilot model 'of the 
ACE has been in operation for eighteen months, and 
durmg this time a oonsiderable library of pro- 
grammes has been built up. The machine has 
a limited high-speed store; but the use of Hollerith 
punched cards aa an auxiliary store has been very 
successful. Certain features- of the logical design of 
the machine enable calculations to be done while 
cards are being read or punched. By this means the 
disparity between the speeds of operation of the 
auxiliary store and the working store is largely 
overcome. 

The pilot model has been very successful in dealing 
with problems of matrix arithmetic. Programmes 
for so sots of linear simultaneous equations have 
been o using the card store already described. 
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These can solve seta Involving up to 102 unknowns 
and can invert matrices of orders up to 95. Pro- 
grammes have also been made for finding the latent 
roota and vectors of matrices. A fast programme, in 
which all the numbers concerned are kept in the 
high-speed store, oan deal with symmetric matrices 
of order 19 and unsymmetric matrices of order 15. 
For matrices of higher orders, punched carda are 
used as an store. Similar programmes 
exist for dealing with oomplex latent roots. All 
these programmes are in constant use, and many 
applications have been made to problems arising m 
aircraft design. 

Mr. Alway then described a typical problem of 
asrodynamic design, namely, the flutter problem. 
Flutter is the condition where the serodynamic 
forces tend to reinforce the elastic forces Ina 
vibrating wing, and the aeroplane must be designed 
so that this will not occur at any speed at which it 
is mipposed to fiy. The differential equations repre- 
senting the completa motion of the whole as 
an elastic body subject to asrodynamic forces are 
intractable, but design engineers are helped if, as a 
first approximation, the modes of vibration of the 
aeroplane sn vaouo are obtained. ‘This involves 
finding the latent roots and vectors of a matrix. 
For the complete flutter problem the equations can 
be set up for a limited number of degrees of freedom, 
and their solution amounts to finding values of 
velocity and ency which make a certain 
determinant zero. h element of this determinant 


is of the form aw! + bo + c + ej F* + id, where o. 


is the frequency, V the aircraft velocity, and a, b 
and c to some extent depend on w. One programme 
for dealmg with this part of the flutter problem is 
arranged so that the complex determinant is evaluated 
for pairs of values of w and V, and the values of w 
and V which make the determmant zero are then 
found by interpolation. The computation time for a 
single determinant of order 8, correspondmg to 8 
d of freedom, is a quarter of a minute. 
conclusion, Mr. Alway pointed out that, unlike 
analogue simulators, an automatic digital computer 
becomes more powerful as more programmes are 
developed and existing techniques stream-lined. 


THE PHARMACIST AND 
THERAPEUTICS 


HE British Pharmaceutical Conference, held 

during August 3l-September 4, looked back 
through nmety years to its foundation in 1868, and 
ite chairman this yeer, Dr. G. R. Boyes, contributed 
to it a valuable address entitled “The Pharmacist 
and Therapeutics”. Three years before the long 
series of these conferences began, Oliver Wendell 
Holmes stated his belief that, if the whole of the 
materia medica then in use in the United States 
could have been sunk to the bottom of the sea, it 
would have been “all the better for mankind and all 
the worse for the flahes’’; and Dr. Boyes considers 
that these words could have been applied alao to the 
British materia medica of that dey. The publication 
of the first British Pharmacopm@ia was a major step 
towards the im ee of British pharmacy, and 
the records of succeasive British Pharmaceutical 
Conferences show how much the pharmacists have 
contributed to the subsequent improvement in the 
methods of preparation, formulation and analytical 
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control of substances used for the treatment and 
control of disease. Dr. Boyes, in his address, reviewed 
some of the many important contributions made by 
pharmacy to the materia medica of to-day. 

The primary functions of a ist are to 

vide the drugs and preparations of druga needed 
by medi ical men, to see that these are pure and active 
and that they are supplied in forms suitable for the 
various methods of administration of them. The 
pharmacist thus bears a great responsibility and must 
have’ a thorough knowledge of the chemistry and 
physics of drugs, of analytical methods used for their 
assay and of the principles of drug formulation. He 
needs also a knowledge of physiol and pharmaco- 
logy. The ‘chemist’, in other wo from whom we 
buy our pills and potions ia highly skilled in his job 
and is carefully trained for it. He has, however, 
fewer opportunities nowadays to exercise his skill in 
the art of compounding medicines, and more and 
more is he asked to supply medicaments which reach 
him ready for use 

Outstanding features of modern pharmacy are the 
extensive use of synthetic substances and the decline 
in the use of crude eee for which isolated 
substances active in have been substituted. 
Synthetic substances were introduced as long ago as 
1896; but their use has greatly increased during the 
past ten or twenty years, and Dr. Boyes quoted 
figures which indicate the astonishing growth and 
magnitude of the industry now in the 
manufacture of these synthetic cea and 
isolated active principles. He rightly emphasized the 
value of the contributions made by pharmacy to this 
remarkable development. 

The discovery of a new drug, whether it is used by 
medical men or veterinarians, is seldom due to 
chance. It is usually the result of long periods of 
co-ordinated research, the testing of scores or hun- 
dreds of synthetic compounds, and the choice, as a 
result of all this work, of a few substances which 
promise to give the required balance between 
efficacy, ease of administration and a minimum of 
cost and of toxicity to the patient. The public are 
seldom fully aware of the amount of work of this 
kind mvolved, or of the degree of skill, experience 
and training needed for it. As Dr. Boyes says, work 
of this kind has developed for us a variety of drugs 
in use to-day, among which are the derivatives of 
barbituric acid, synthetic w@etrogens and other sox 
hormones, sulphonamides, antimalarial drugs and 
drugs which reduce pain or induce anresthegia. 

At the same time, drugs derived from plants and 
animals have not been neglected. Dr. Boyos tells us 
of the work done on some of these. Among the 
plant-products are khellin, quinine, digitalis and 
morphme. The laboratory synthesis of morphine has 
recently been accomplished—a feat which only the 
chemist can rightly asess. Other plant-producta are 
penicillin, streptomycin, oureomycin and the other 
antibiotics, to which new ones are constantly being 
added. Among animal products are the various 
hormones, the substances used for blood-transfusions 
and antitoxins. Dr. Boyes gave special attention to 
the work on corticotrophm, insulin and the recent 
isolation by chromatographic methods from raw 
liver of cyanocobalamin, which is also produced by 
Streptomyces griseus, the organiam which yields 
streptomycin. 

The remainder of Dr. Boyæ's addreas was devoted 
to sections on the analytical control of drugs and 
to their biological and clinical trials. This part of 
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the address showed clearly that, when a therapeutic 
substance has been discovered or synthesized, a great 
deal more remains to be done before it oan be released 
for use. It is necessary to make sure that ite 
pharmacological and therapeutic activities do not 
vary from batch to batch of the manufactured 
product. The biological activity of drugs which 
sannot, for various reasons, be made in a chemi 
pure state must be controlled by biological testa on 
anunals; and carefully planned and rigidly oon- 
trolled clinical trials on human patients are done 
whenever these are possible. Nor must we forget the 
considerable work required to ensure that the drug 
is iasued in a form in which it shows ite characteristic 
properties, that it is safe and convenient to use and 
that it remains stable for a reasonable time under the 
climatic conditions to which it is to be subjected. 
This task, known as the formulation of medical 
substances, is the responsibility of the pharmacist. 

Discussing the international aspecta of drug- 
production, Dr. Boyes commented on the growmg 
need for cloge international collaboration between the 
pharmacists of all nations and indicated the progress 
made in this respect. The publication by the World 
Health Organization of an International Pharmaco- 
pæœis should help to extend international agreement 
on? standards for drugs and pharmaceutical pre- 
parations. 

In conclusion, Dr. Boyes discussed the responsi- 
bilities of the pharmacist and claimed that modern 

harmacy should be, not the handmaid of medicme, 
but its oo-partner with equal responsibilities. His 
addreas will evoke much sympathy with this view. 
Some readers of it will wonder, however, why it does 
not consider the needs and work of the modern 
veterinarian, who is, to an ever-increasing dogree, 
collaborating with, and making important con- 
tributions to, human medicine. A future which gave 
us the medical man, the veterinary surgeon and the 
pharmacist a3 equal partners in a humanitarian team 
would indeed be worth living to see. There is much 
evidence that it will, in fact, be the heritage of a 
generation not very far removed from the one to 
which Dr. Boyes belongs. G. Laraga 


A NEW FOSSIL MAN FROM 
SOUTH AFRICA 


By Dr. J. C. TREVOR 


Department of Archeology and Anthropology, 
University of bridge 


January ,1953, Mr. Keith Jolly, an archmologist, 
recovered the major portion of a human calotte 
from the surface of a wind-eroded site about midway 
between the village of Hopefield in the Dey al a Eat 
and the southernmost extension of Bay 
Only brief preliminary acocunts of the Hopefleld site 
and ‘Saldanha Man’ by A. J. H. Goodwin (S. Afric. 
Archaol. Bull., No. 30, 41, Claremont, Cepe Town; 
Ss.) and Prof. M. R. Drennan (S. Afric. J. Sos., 
50, 7 (1953); Ilus. Lond. News, No. 5971, 480 
(Sept. 26, 1958), 28.) have so far appeared, and even 
since these were written additional information 
relating to the has become available. 
Curiously enough, ©. P. Thunberg (1743-1828), 
who was to succeed Linnmus at oe in 1784, 
had in his thirtieth year visited the farm Elands- 
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fontein, on which most of the site lies, and he latar 
described ite flora and fauna. The fossiliferous nature 
of the Elandsfontein deposits, however, did not 
become epee until shortly after the Second World 
War, and credit for ensuring that their possibilities 
were not neglected must be to a small com- 
mittee formed under the ` ip of Prof. 
Drennan at the University of Cape Town. 

A E T ee eee 
foseil mammals, of which the extinct forms are, 
represented most abundantly by the Cape horse and 
the living forma by several genera of the commoner 
African antelopes. The fluorme content of the 
remains of a selected series of the extinct animals, 
including the giant wart-hog Mesochoerus, and that 
of the human skull-vault, were recently determined 
in London by C. F. M. Fryd, of the Government 
Ohemist’s Department, and there is a remarkable 
agreement between them. Beosuse of the high rate of 
fluorination at the site, Dr. K. P. Oakley, of the 
British Museum (Natural History), who recently 

it, considers that their geological ages are, 
wi narrow limits, identical. On the basis of 
faunal and archsological correlations elsewhere in the 
Union, he also tentatively supposes that the man of 
Hopefield should be aasocsated with the Late 
Acheulean or Fauresmith hand-axes, characteristic of 
the South African Earlier Stone Age, rather than 
with the Still Bay points, which typify the Middle 
Stone Age. Artefacts belonging to both cultures are 
found on the site; but those of the Still Bay mdioate 
only ita earlier or typical phases. No trace of the use 
of fire has yet been observed. 

The human bones, which are bemg studied by 
Prof. Drennan, cae aha the frontal, both parietals, 
and the occipital of a young adult subject whose 
probable sex ıs regarded as male. Their owner was 
manifestly different from any normal member of the 
species Homo sapiens, and what is preserved of him 
bears & strong resemblance to the cranium from the 
Broken Hill Mine in Northern Rhodesia, accidentally 
brought to light on June 17, 1921, and now at South 
Kensington. The most detailed examination of the 
Rhodesian skull is that made by Dr. G. M. Morant 
(Ann. Hugen., 3, 337; 1928), who concluded that, 
although more closely related to certain Neandertal- 
oid types than to modern man, it could be clearly 
distinguished from both. A strikmg feature shared 
by the Hopefleld and Broken Hill specimens is the 
lateral maseiveneas of the torus, or bony bar, above 
the orbite—not so pronounced in the Hopefleld 
calotte, of which almost the entire missing left brow- 
ridge has lately been retrieved—but Prof. Drennan is 
algo impreased with the apparent affinities of the new 
African find to the far-removed ancient Ngandong 
hominids of central Java. The results of his nvestiga- 
tion will be eagerly awaited in view of the importance 
they are bound to have for the advancement of 
knowledge m the fleld of human paleontology. 
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Sir Thomas Taylor, C.B.E. 


THs sudden death on August 29 of Sir Thomas 
Taylor will be mourned by members of univer- 
sities and allied bodies throughout the world. 
Widely known, loved and respected, his untimely 
death at the age of fifty-eight will come as a cruel 
blow. 
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Fellow and former Scholar of Brasenocee College 
and a Rhodes Travelling Fellow, he taught and made 
distinguished contributions to chemistry, notably 
stereochemistry. His name is connected with two 
standard works, the English revision of ‘Richter’, 
the second volume of which he edited, and Sidgwick’a 
“Organic Chemistry of Nitrogen”, which he revised 
in conjunction with Prof. Wilson Baker. 

He served with distinction m the two World Wars, 
and in the second played a major part in the 
organization of the Britiah Commonwealth Scientific 
Office in Washington, as well as serving as acientific 
adviser to the Supreme Allied Commander, South- 
East Asia. Afterwards, he became principal of the 
University College of the West Indies, in Jamaica, 
and in 1952, of the University College of the South- 
West, Exeter. It is fitting that his services were 
recognixed by the award of the C.B.E., and later, of 
a knighthood. 

A mere catalogue of Sir Thomas Taylor’s dis- 
tinguished. career and singular range of achievements, 
however, would form an inadequate tribute, for he 
was & man of many parts, an impressive scholar, 
gifted with an acute and agile mind, which, coupled 
with vision and prodigious energy, marked him as an 
outstanding university administrator. He was a man. 
of paradoxes as well as of parta. A vivid personality, 
yet modest; direct, yet kind; a 
man with clear-cut likes and dislikes, yet deploring 
alike fulsome and harsh criticiam. He was a 
scholar with a zest for living and had a rich human 
understanding, with a ive sense of humour. 
Cultured, widely trave with a rich store of 
nie aided by a remarkable memory, to receive 

ee ee ee well- 
info conversation, was an engaging and stimu- 
lating experience. 

Of his many achievements, both in his beloved 
Oxford and elsewhere, none can be judged greater 
than his leading part in the creation of the University 

ia sa the West Indies, in the form envisaged in 

e Report. His discharge of the duties of 

en principal was masterly, and won for him universal 
respect and admiration. AI who served with him 
have reason to remember his wisdom, guidance and 
example with enduring gratitude. He faced unflinch- 
ingly the unending succeasion of stern tasks inevit- 
able m the creation of a new institution of this 
character, i 
leadership and immense drive, 
plished. When, in 1951, all seemed to have gone so 
well, the young and growing college was seared by a 
devastating hurricane at a most critical time. It lay 
his courage, determination and buoyancy of 
that did so much to allay discouragement an ge 
re-invigorate all efforta. Despite the preasure and 
burden of administration, he spared no pains to come 
to know every member of his staff and all under- 

ustes, and his sympathetic guidance was always 

y given. 

The universities and colleges Sir William served 
were not alone in receiving the benefits of his 
scholarly gifts and administrative experience, for 
they were given unstintingly in the wider sphere of 
higher education within the British Commanwealth, 
and societies fostering cultural activities in many 
forms received his valued support, together with that 
of Lady Taylor. Musicians, naturalista and bird 
lovers with unbounded enthusiasm, their combined 
activities have enriched the annals of such organ- 
izations in many parta of the world. 
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His ing will be deeply felt by friends scattered 
theaphoetie world. To Lady Taylor, who survives 
him, we offer our deepest sympathy. 

Norman Minworr 


Prof, E. C. Jeffrey 


EDWARD CHABLES JEFTREY, profesor of plant 
morphology at Harvard University, died on April 19, 
1952, in his eighty-sixth year. A Canadian by birth, 
and a graduate of the University of Toronto, he 
received a doctorate from Harvard University in 
1898, and in 1902 was made a member of ita 
Faculty. His position in the fleld of botanical 
research is attested by a list of 115 publications, 
and his success as a teacher ds evidenced by some 
thirty graduate students trained under his direction 
and well i al among active American 
botanists. 

Prof. Jeffrey was one of that small band of British 
post-Darwinian plant morphologista including Scott, 
Bower, Worsdell and Gwynn-Vaughan which, at the 
beginning of the century, set itaelf to reconstruct the 
evolutionary history of vascular planta. At the very 
outset of his studies, Jeffrey took up the stelar theory 
of van Tieghem and established it on a sound 
foundation. Then he began a search for valid 
evolutionary criteria applicable to the vegetative 
parts of vascular planta. He utilized the current 
biological doctrmes of retention, reversion and 
recapitulation in an attempt to relegate them to 
their proper phyletic positions and, above all, he 
explored the foasil record, which he realized was the 
final court of appeal in evolutionary problems. He 
was & pioneer in the work on Mesozoic lignites and, 
incidentally, he brought the celloidim technique to a 
point of high precision. From the lignites it was but 
a step to the study of the microscopy of coal, è 
subject to which he devoted enormous labour. Ie 
advanced a sound anatomical interpretation and 
ecological explanation for the evolution of angio- 
sperm herbe from woody ancestora. In bis later 
ee ar I T AA and was a pioneer 
m the assertion that * ERA 2 ri sale eee a 
hybrids”, and that an utionary theory based 
upon the cavortings of Oenothera lamarckiana was 
indeed a “mutation myth”. 

Prof. Jeffrey waa a creative genius and a man 
of strong enthusiasms and convictions. Almost of 
necessity he became a controversial in 
American botany. He was a Darwinian who lived 
to see the superb confidence of his Pa ity 
in question, and their positive ideals 
a mechanistic and negative outlook. ge eee, of be 
conclusions ran counter to long-established views, 
and he met the common fate of the iconoclast. The 
criticiams levelled against him were often unfair 
and were based upon erficial understanding and 
wounded vanity. A policy of studied neglect was 
effectively applied to his work and others reaped 
where he ie gn 

Ba the dic a eau cad cons aor A n 
workers are already aware of the fact that later 
discoveries have supported Jeffrey’s views sur- 
priamgly. It is a safe prediction that the future will 
set hia name high on the roll of those who have made 
PE contributions to the philosophy of botany. 

the words of his own sturdy faith, so often 
repeated, will be amply justified: “Good work tells 
m the end”, Ray E. Torrey 


654 
NEWS and VIEWS 


Research at the Wellcome Foundation : 
7 Dr. J. W. Trevan, F.R.S. 


Ox August 81, Dr. J. W. Trevan retired from his 
appointments as director of the Welloome Research 
A Beckenham, and orary director of 
research in the Wellcome Fo viet Ltd., the 
latter post dating from the death of the late Dr. 
C. H. Kellaway. Dr. Trevan obtained his medical 
qualification m 1911, and thereafter for some years 
worked in the Physiology Department of 8t. Bar- 
tholomew’s Hospital, London, where he studied 
renal secretion, respiration, ketosis in diabetes, and 
the viscosity of the blood. In the First World War 
he served as ologist in the Royal Army Medical 
Corps in the Near East, and returned to England in 
1920 to jom the staff of the Wellcome Physiological 
Research Laboratories as pharmacologist. Here his 
studies covered a wide diversity of subjects, such as 
local anesthetics, the chemothera of trypano- 
somiasis, and quinine alkaloids. e became inter- 
ested in the biological assay of insulin, and soon was 
keenly aware of the fallacies inherent in the methods 
then used for this purpose. Being of a mathematical 
turn of mind, he applied himself to a statistical stady 
of the subject and ultimately evolved the ‘Z.D50’ 
technique which is now widely used in assessing 
toxicity. This work was published in the Proosedings 
of the Royal Sooiety, of which Society he was elected 
a Fellow m 1946. Latterly, his energies have been 
devoted mamly to administration, and it was under 
his direction that vast quantities of biological 
aee ee ee 

econd World War were prepared. Although now 
retiring from his administrative appointments, Dr. 
Trevan, in the capacity of special consultant, is 
maintaining his connexion with the Wellcome 
Foundation. 


Dr. D. W. Adamson 


Da. D. W. ApamBon, who succeeds Dr. Trevan as 
-Tesearch director of the Wellcome Foundation, Ltd., 
and director of the Wellcome Research Laboratories, 
Beckenham, graduated at Manchester in 1982, pro- 
ceeded to a Ph.D. under Prof. J. Kenner, and was a 
demonstrator until 1936. He then went to Magdalen 
College, Oxford, worked under Sir Robert Robmaon 
for three years and graduated D.Phil. He spent the 
war years at the Chemical Defence tal 
Station, Porton, becoming the head of a section 
deeling with the identification of war gases. Towards 
the end of the War he went to Germany with a 
temporary commission to work with the Allied 
acientific intelligence organization. He joined the 
Welcome Chemical Research Laboratories in 1045 
and, on the retirement of Dr. Sydney Smith and the 
reorganization of the Wellcome Research Labor- 
atories in 1948, he became head of the Chemical 
Division under Dr. Trevan, then director of the 
Beckenham laboratories. Dr. Adamsoan’s own 
paraa interest at the Wellcome laboratories has 

centred largely around compounds of the 

ae geen and allylamine types. The intensive 
extensive chemical work he has carried on over 

the years has given an extraordinarily fruitful 
harvest of compounds of pharmacological interest 
and therapeutic value. Among these are potent 
antihistamine, an analgesic for dogs (e species 
intolerant to morphine), and pome spasmolytios used 
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in the treatment of Parkinson's disease and for the 
inhibition of gastric motility. All this work, m which, 
of course, Dr. Adamson collaborated with several 
colleagues, both pharmacological and chemical, has 
demonstrated hia ability to lead teams of workers ; 
his new appointment him much wider scope 
for the organization of research, for which he has 
shown great aptitude. 


Untversity College In Southern Rhodesia 


Ar the invitation of the Inter-Univermty Counail 
for Higher Education m the Oolonies, a delegation 
from the Rhodesias and Nyasaland recently visited 
ey ee ee for a university college 
in Central Africa (see Nature, July 4, p. 1). The 
delegation was largely representative of the Rhodesian 
University Inaugural Board, and during ite visit it 
had discuasions with the Inter-University Council 
and with representatives of the University of London. 
Full agreement m principle was reached regarding the 
establishment of the university college, and it was 
also proposed that it should seek to enter mto a 
special relationship with the University of London. 
After these discussions, the Government has provi- 
agreed to make a grant of £1,250,000 from 
opment and Welfare Fund towards 
the establishment of a university college open to all 
races at Salisbury, Southern Rhodesia. The grant is 
subject to certain oonditions, regarding partacularly 
the ad of the site, the autonomy of the 
administering body and to provision baing made for 
recurrent expenditure to be met from other sources. 
Fuller details will be announced when the delegation 
has returned to Salisbury and has discussed these 
proposals with the maugural board and the authorities 
concerned in Central Africa. 


United Kingdom Agricultural Representatives In 
the United States 


THe following announcements have been made by 
the Agricultural ta of the United King- 
dom: Mr. B. A. Cash-Reed, food attaché in Wash- 
ington, has been inted attaché for food and 
agriculture; Mr. Neil Frank MoOann has taken up 
his duties as agricultural adviser (technical) in the 
United States, and is attached to the United Kmgdom 
Scientific Mission in Washington; Mr. M. Whalley 
Taylor, de agricultural attaché, has returned to 
the Uni Kingdom. 

Mr. N. F. MoOann was a student at the 
Adame Agricultural College and in 1929 he obtained 
the B.Sc. degree in agriculture of the University of 
London. After practical farming experience, he 
joined the staff of the Cheshire School of iculture. 
In 1989 he was seconded to the Oheahire j 


‘cultural Executive Committee. Rince 1946 a 


been county agricultural officer in Nottingham. 


Nuffield Gerontological Research Fellowships 


Tan Nuffield Foundation invited ag Seaman some 
time ago for a Nuffield Research Fellowship for 
research on the scientific aspects of ageing, to be 
awarded by a selection committee appomted equally 
by the Royal ‘Bocisty of London and the Foundation. 
One fellowship of professorial status or alternatively 
one or more ee The 
Foundation was, however, impressed 

of the candidates, and decided to ward two 

ships, Gas of efatesecrial and one of Ines ania status): 
in order to meet the additional award the sum which 
was reserved has been increased from £25,000 to 
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£51,000 and the following awards have been made. 
Nuffield Professorial Research Fellowehop ón Gor- 

> Dr. P. L. Krohn, reader in endocrinology, 
University of Birmingham. Dr. Krobn has taken up 
his appointment, and his of research, 
adod ai a ccamal acaire of Gis roaa ol aaa, 
includes a study of the interactions of tissues and 
their environments (chiefly by grafting tissues of 
animals of one age into animals of another age), and 
& study of the factors controlling the duration of 
reproductive life in primates. This appointment is 
for flve years in the first place and is renewable. 
Nuffield Gerontological Research Fellowship: Dr. 
D. A. Hall, lecturer in medical biochemistry, 
University of Leeds. Dr. Hall will take up his 
felowahip on January 1, 1954. He proposes to 
study the changes in connective tissue aasociated 
with ageing. This appointment is for three years in 
the first instance. 


Vacatlon Course In Synoptic Meteorology 


Snoron 1950, when the pioneer course was held, the 
Royal Meteorological Society, ia conjunction with the 
Oouncil for the tion of Field Studies, has held 
& vacation course in elamentary synoptic meteorology 
yearly at the Council’s fleld-centre at Malham Tarn. 
The fourth such course took place this year during 
September 9-16 and was attended by some thirty 
studenta. There was the usual wide cross-section of 
ages and occupations. The instructors were Mr. 
James Paton (director of the course), Scottish 
secretary of the Royal Meteorological Society and 
senior lecturer in meteorological physics at the 
University of Wdiiberch ant Mr: O. D: Ory, a 
vice-president of the Royal Meteorological Society and 
lecturer in geography in the University of Cambridge. 
Viaiting lecturers included Mr. F. E. Lumb, senior 
meteorological oflcer at the the Air Traffic Control 
Centre, Preston, who spoke on the ization of a 
ieee station; Prof. R. F. Peel, of the 

y Department, University of Leeds, who 
ae ee ee 
tral Africa; Mr. N. Pye, lecturer in geography 
in the University of Manchester, who showed a flin 
taken on a recent visit to the arid zone of Arizona ; 
and Mr. R. G. V of the 
Meteorological Society and assistant director of the 
Meteorological Office at Harrow, who gave a lecture 
on certain aspects af climatology. Practical aspects 
of the course consisted of observation work; the 
Malham Tarn Field Centre is well equipped for thia 
purpose, many of the necessary instruments having 
recently been provided, an permanent loan to the 
Oentre, through the generosity of various instrument 
manufacturers. Various education authorities and 
the Education De t of the R.A.F. made it 
possible for same the students to attend the course, 
which ia approved for grants in suitable cases. A 
similar course will be held in late August 1954—a 
little earlier than this year so that more members 
ing staffs and sixth-form students 
will be able to attend before the autumn term 
begina. 


“Flying Saucers’ 
Is an article-m Sotence (118; 1953), O. O. Wylie, 
of the State University of Iowa, his investi- 


gations into the ‘flying saucers’ which have been 
much observed in the United States. Wylie concludo 
that these are simply reflected sunlight, having the 
following characteristics: (1) they are seen only 


NATURE > 


655 


when the sun is shining; (2) they are generally seen 
in the part of the sky opposite the sun; (3) there is 
only one sighting an each saucer, as the area for the 
critical angle is small. 


Oil Pollution of the Sea 


Aw international meeting of private citizens 
representing ten nations is to be held in London on 
October 27 next to for action on the evil caused 
by oil pollution of sea. The meeting will be held 
in the lecture hall of the Institution of Electrical 
Engineers, Savoy Place, London, W.C.2, from 11 a.m. 
to 4.80 pam. The conference has been convened by 
the independent committee which has been working 
for the past two years to arouse public opmion on 
the need for action on the subject. The committee’s 
task has been greatly assisted by the publication of 
an official report made to the Minister of Transport 
during the E which reached the conclusion 
that the only effective way of solving the problem 
was to prohibit ships from discharging waste oil into 
the sea. To achieve this, internstional agreement 
would be necessary. page eed gue nc conference 
ia to bring the findings of the report before public 
opinion in all countries. The chairman of the meeting 
‘will be Mr. James Callaghan, M.P., and the Minister 
of Transport will open the conference. Other speakers 
will include Mr. D. F. Anderson (chairman of the 
General Council of British Shipping), Lord Hurcomb, 
Sir Douglas Ritchie (chairman of the executive com- 
mittee, Dock and Harbour Authorities’ Association), 
Mr. Mogens Black (director of the Port of Copen- 
hagen), M. Leon Lippens (mayor of Knokke, Bel- 
gium), Mr. Banks Belt (chairman of the Atlantio 
Waterfowl Council, New York) and Prof. J. Berlioz 
(Natural History Museum, Paris). A number of local 
suthorities are sending representatives, and the 
Minister of Housing and Local Government has 
stated he will be prepared to sanction, on application, 
the of one delegate to attend the conference 
from local authorities whose boundaries form part 
of the coastline. Admission will be by ticket only, 
which can be obtained by sending a stamped, 
addressed envelope +o Miss P. Barclay-Smith, 
Secretary, Oo-ordinating Advisory Committees on 
Oil Pollution of the Sea, I.O.B.P. (British Section), 
ojo British Museum (Natural History), Cromwell 
Road, London, 8.W.7. 


Modern Science and Christlan Thought 


A cours of ten lecture-discussions designed to 
explore the contemporary form of the relation between 
science and religion is being held at St. Anne’s 
House, Soho (57 Dean Street, London, W.1), on 
successive Thursdays until December 17 (October 22 
excepted) at 6.80 p.m. The first lecture—on the 
history of the debate between science and religion— 
was given on October 8, and the future meetings will 
consider the foll topics: creation and the 
expanding universe f. C. A. Coulon); the 
acientifo approach to historical and Christian 

tions about history (Mise O. V. Wedgwood) ; 
body” rain, mind and spirit—modern physiology 
m olakoa to the moarnational view of man; the 
scientific approach to paychology and Christian pre- 
suppositions about buman nature—a dialogue between 
& peychologist and s Christian philosopher; the 
scientific: roach to social science an Christian 

ons about human relations—a dialogue 
Petree Prof IL D Acton and Prof Minhacl Fogarty, 
man and evolution—modern biological ecience in 
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relation to Christian ideas of man’s place in Nature 
(Dr. David Lack); scientific objectivity in relation 
to faith-—a dialogue between Mr. H. J. Blackham and 
Mr. Michael Foster; space, time and matter—the 
world-view of modern physics (Dr. G. J. Whitrow) ; 
theology and the future of science—a general sym- 
postum. The method to be adopted at each meeting 
will be to the most modern and 
feelings of each of the relevant fields of science and 
see what relation they have to Christian presup- 
positions about the subject-matter of those sciences ; 
the attempt will be to discover where pointa of 
tension oocur and whether this tension in different 
cages is due to the need for re-formulating certain 
Christian beliefs, revaluation of scientific theoriea or 

ee ee 
particular type of ig exclusively valid. The 
admission fee for each lecture is ls. 6d. Toe aba 
of 8t. Anne’s House and 2s. for non-members. 


X-Ray Analysis Group of the Institute of Physics : 
Autumnal Conference 


Tum X&-Ray-Analysia Group of the Institute of 
Physics will be halding its annual autumn conference 
exhibition during November 20-21 at the 
Institution of Electrical Engineers, Savoy Place, 
London, W.C.2. The conference will be divided into 
four seasions as follows: fihm methods and micro- 
densitometry ; counter spectrometry ; the objecta of 
the Equipment Sub-Committee ; and identification 
by X-ray analysis. In addition, there will be an 
evening discourse on November 20 by Dr. R. W.G. 
Wyokaff, who will give a survey of X-ray diffraction 
in the United States. The exhibition will be on X-ray 
crystallographic equipment and will be divided into 
& commercial and a research section. The conferance 
and exhibition are open to all, without charge, on 
letion of an application form, copies of which 
obtamed from the ty Secretary, Institute 
of Physics, 47 Belgrave Square; London, 8.W.1. 
The secretary of the conference is H. J. Goldschmidt, 
B.8.A. Group Research Centre, Greystones Hall, 
Greystones Hall Road, Sheffield 11. 


Harwell isotope School 


IxrtunesT in the continually use of radio- 
active isotopes throughout the world and the demand 
tions abroad are now at the rate of four thousand 
consignments for instruction, and this has compelled 
the Isotope School of the Atomic Energy Research 
Establishment, Harwell, to mtroduce an additional 
course for the second time this year. The School was 
started two years ago to teach the techniques of 
using and ing radioactive materials to scientists, 
doctors and industrial research workers. The series 
of courses planned for this year did not inchide one 
for July, but one had to be arranged and was filled. 
There is still such a heavy demand for places that 
another extra course will be held during November 
16—December 11. lications to be considered for 
this course should sent to the Isotope School, 
Atomic Hnetgy Research Establishment, Harwell, 
Berkshire. More than two hundred and fifty students 
have so far attended the school, from twenty different 
countries. are now being sent out from 
Harwell at the rate of 11,000 a year, of which four 
thousand are exported. The fee is £40 for the course, 
and acoommodation may be arranged for students 
at an additional charge of 27 7s. a week, 
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Chemistry and Physics of Synthetic Fibres | 


Taa Plastics and Polymer Group of the NERS of 
Chemical Industry is arranging a sympogi 
‘The and Physiœ of Synthetic Fibrea’’, 7 
be held m the lecture theatre of the Institution of 
Electrical Engineers, Savoy Place, London, W.O0.2, 
during March 24-26. Papers will be presented and 
discussed on the chemical and physical basis of fibre 
formation and the properties of fibree m relation to 
the molecular structure and conditions of formation, 
the phrase ‘synthetic fibres’ being interpreted in the 
broader sense, meaning material brought into a 
fibrous structure by a manufacturing process, 
irrespective of the source of the raw materiale. In 
order to” limit the scope of the symposium, the 
proceas of oe the ies of textiles, the 
economics of the mdustry and historical surveys will 
not be included as major items, although reference 
may be made to such topics if they have an important 
bearing on the basic theme of the symposium. Papers 
will be presented in full, but will not usually take 
more than 80-40 minutes each. Preprinta will be 
available, and authors should submit their manu- 
scripta before November 1. Those with insufficient 
material for a fall paper will be able to present their 
ideas in the discussions. All communications i 
to the symposium should be addressed to Mr. A. R. 
Plastiœw and Polymer G , Society of 
Chemical Industry, 56 Victoria Street, London, 8.W.1. 


Announcements 


Dr. A. A. Wars has been appointed chief research 
engineer and head of the eering esearch 
Station, Abington (nr. Cambridge), of the British 
Welding Research Association; im addition, Mr. 
R. P. Newman has been appomted chief adminis- 
trative officer of the Station. 


Toa Institute of Metal Finiahing has awarded its 
Westinghouse Brake and Bignal Co., Ltd. Prize for 
1952-53 to Dr. A. E. Davies, Mr. R. M. Angles 
and Dr. J. W. Cuthbertson, joint authors of & paper 
on the complex fluorides for the deposition of tin and 
tin alloys. 

Tas annual conference of the British Institute of 
Management will be held at Harrogate during 
November 1]-14. Further information can be 
obtained from the Drrector, British Institute of 
Management, Management House, 8 Hill Street, 
London, W.1. 


Toa American Society for the Study of Sterility is 
offering a prize of a thousand dollars for an essay on 
the subject of infertility and sterility. HKasays must 
be submitted not later than March 1, 1854. Further 
details concerning the ition can be obtained 
from the secretary of the Society, Dr. Herbert H. 
Thomas, 920 South 18th Street, Birmingham, 
Alabama. 


Twa Royal Institute of Philosophy has recently 
announced its lecture programme for the session 
1953-54. The sesion o with a course of six 
lectures on “Fundamental Questions of Philosophy” 
by Dr. A. O. Ewing. AT lectures are given on Fridays 
at 5.80 p.m. at University Hall, 14 Gordon Square, 
London, W.O0.1, the first one being on October 16. 
The lectures are open to the public, and programmes 
for admission can be obtamed free of charge upon 
enclosing a stamped addressed envelope to the 
director of studies, 8. E. Hooper, at the above 
addres. 
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SCIENTIFIC CIVIL SERVICE 
PROMOTION OF INDIVIDUAL RESEARCH WORKERS 


PEOTAL poste have again been created this year 

in the Scientifle Civil Service under isions 
included in the White Paper (Cmd. 6679; 1945) 
designed to provide for the promotion of individual 
research workers of exceptional merit. The pro- 
motions are effective from July 1. 


- Deputy Chlef Scentific Officers 


Dr. 8. G. Bavus has worked in the British Atomic 
Energy project since its earliest war-time days. He 
was & member of the Brittsh team m Canada, and 
returned to Great Britain when the Harwell estab- 
liahment was opened. His work bas been mainly 
devoted to the development of nuclear power 
reactors, and he has made great advances in the 
technology of the special materials and processes 
which such reactors require. 


Dr. 8. J. Forty, who since 1945 has been head 
of the Physiology Department of the National 
Institute for Reeearch in Reading, joined 
the staff of the Institute in 1932 and has since then been 
working on various physiological aspects of lactation 
and reproduction. Much of his research has been on 
the endocrinology of these related activities, on 
Mammary growth and on the biosynthesis of milk 
fat, and he has made substantial contributions to 
knowledge in each of these three flelds. He was a 
Rockefeller Foundation Fellow in 1938, studying at 
Yale University. He is at present chairman of the 
Society for Endocrinology. He was elected a Fellow 
of the Royal Society in 1951. Z 


Dna. P. Forrascun worked before and during the 
Second World War with the Bristol Aeroplanes Oo., 
Ltd., on gas turbine dev t, making notable 
advances in axial and centri ressars and in 
automatic control systems. At the Atomic 
Research Establishment, Harwell, he is m charge of 
the Laboratory, working tipple on 
heet-transfer problems connected nuclear 
ae a a 
and compressors. 


Dr. G. G. MaoFarrana joined the Telecommuni- 
cations Research Establishment of the Ministry of 
Supply in 1939 after carrying out research on 
theoretical problems in electrical at the 
Technische Hochschule, Dresden, as Matthew Gray 
Scholar of the University of Glasgow. He has done 


prominent in the investigation of theoretical problems 
arising in the development of radar equipment and 
has made valuable contributions in this fleld. 


Senlor Prindpal Scientific Officers 


Ma. G. E. Baoow joined the Atomic Energy 
Research Establishment, Harwell, in 1046, after war- 
time service in the Telecommmnications Research 
Establishment on the development of ground radar 
ae gdh ee pega aerial systems. At Harwell 

on the application of X-ray and 


neutron diffraction techniques to thé stady of the 
solid state. An important part of this work has been 
research on the structure of graphite and investi- 
gations of single-crystal methods of neutron dif- 
fraction analysis. 


Du. E. H. BAaTHMAT's varied experience included 
structural i educational work in the 
R.A.F. and | in civil engmeering at the 
University of Bi before he joined the 
Mo fe ee a ee 
camouflage. In 1944 he transferred to the Armament 

Establishment, Ministry of Supply, and in 
1952 to the Royal Aircraft Establishment. While at 
the former Establishment he not only carried out 
much valuable design work bnt also made special 
investigations into the analysis of mechaniams. In 
addition, he produced his well-known second-order 
iterative solution for solving algebraic and tran- 
soendental equations and for the inverse interpolation 
of functions, together with his development of 
matrix solutions for vibration problems involving 
structural discontinuities and for statistical problems 
which are beyond the practicable range of existing 
methods. At the Royal Aircraft Establishment he 
has done valuable work on thermal streasea caused 
by kinetic heating of high-speed aircraft and guided 
weapons. 


Me. J. B. Baarr jomed the National Physical 
Laboratory, Teddington, m 1987, where he has 
carried out valuable work in the measurement of 
aerodynamic forces on oscillating serofoila for both 
subsonic and supersonic flow. His applications of 
electrical methods to the technique of measurament 
are outstanding. They have been of very great value 
both in providing expermental checks on resulta 
given by theory, and m exploring difficult problems 
where theory is uncertam—for example, those oon- 
cerned with nearly or completely ed flow, effects 
of Reynolds number, inftuence of compressibility 

i in the transonic region, and effects of 
eaerofoil thickness. The information obtained from 
such work is vital for the prediction of the behaviour 
of modern high-speed aircraft. 


Mr. R. Dowatpson joined the National Physical 
Laboratory, Teddington, m 1928 after two years as 
demonstrator in the Physics Department of the 
University of Edinburgh. He has been primarily 
ocoupied with the theoretical development of the 
quantitative evaluation of light, covermg the whole 
field of colorimetry, heterochromatic photometry and 
spectrophotametry, and has made notable contri- 
butions to all these branches of the subject by the 
design of instruments and the development of tech- 
ni to meet the ever-widening requirements of 
industry. His name first became prominent in this 
fiald with the development of his trichromatic 
colorimeter, which he described in 1985 and which is 
now the most widely used trichromatic colorimeter 
in the English-speaking countries. His most recent 
work is concerned with the re-determination of the 
constants of the O.I.E. system of colour measurement 
and with problems of fluorescence. 
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De. 8. Naumanx had considerable 
before the Becond World War as a lbo e aad and 
research worker in serodynamiœ and applied mathe- 
rmoatios in Warsaw, at the Technical University, the 
Aerodynamic Institute, and the Institute of Aero- 
nautical Research. During 1937-39 he was professor 
of mechanics in the Polish Air Force College, Warsaw, 
and while in the Polish Air Force he joined the Royal 
Aircraft Establiahment, Ministry of Bupply, remaining 
there on demobilization. He has done distmguished 
work in theoretical aerodynamica, especially mvesti- 
ie into problema of stability and control and in 

id motion, including theoretical flow over swept- 
back wings, and he is widely known for his researches 
in these fields. 


Da. W. G. 8. Panra entered the Royal Aircraft 
Establishment, Ministry of Supply, m 1936. He 
worked initially on a wide variety of phymoo- 
chemical problems in the aircraft fleld and made 
many valuable contributions. Sinve 1 1946 he has 
been concerned with the difficult problems of the 
mechanism of burning and decomposition of etn 
fuels and propellanta, and his work in this 
earned him an international reputation. In 
his research on carbon formation and on the structure 
of diffusion flames has advanced conaiderably the 
understanding of combustion in air flames and has 
had im applications in the study of fire 
prevention. 


Dr. S. M. Panrvaiven, for two years prior to jom- 
ing the D.8.1.R., held a Beit Memorial Fellowship 
for Medical Research, working at the Lister Inetitute 
for Preventive Medicine. He jomed the D.8.IR. im 
1942 to assist a team at the Low Temperature 
Research Station, Cambridge, studying deh 
meat, and was responsible for the development on 
the pilot-plant scale of a process for its manufacture. 
Since the Second World War, im the courge of his 
investigations an connective tissues (cartilage, elastic 
tissues, ete.), he has made notable contributions to 
analytical methods in biochemistry. He was & pioneer 
in the application of partition chromatography on 
filter paper to the analysis of sugars and in the 


numerous 
applications, not only to foods but also to medical 
research and other flelds of applied biochemistry. 


Mz. E. O. Powar. was with the Chemical Defence 
tal Hestabliahment, Ministry of Supply, 

‘during 1941—46, and after a short period on ind 
research re-joined the Ministry of Supply in the 
Microbiological Research Department in 1947. “His 
versatility and insight have enabled him to make 
valuable contributions in such diverse fields as 


eee chemistry, mathematics and physics. 
He has done joularly important work in the 


development of micro-manipulative techniques for 
the study of individual bacterial cella, andfalso in 
bacterial genetics. 


Mr. G. D. Rosmvaon joined the Meteorological 
Office in 1986. He has made valuable detailed 
studies m atmoepheric radiation and im the transfer 
of heat, momentum and water vapour between the 
ground and the air, and his published papers on this 
work are widely recogtized ae important contri- 
butions. These investigations “Of basic ane Geis of 


energy exchange in the atmosphere are to be extended. 
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WORLD FEDERATION OF 
SCIENTIFIC WORKERS 


ASSEMBLY AT BUDAPEST 


HE World Federation of Scientific Workers held 

ite third assembly during September 12-14 m 
Budapest, at the invitation of the Hungarian 
Association of Scientists and Engineers. Thirty-five 
representatives of organizations of scientista im 
Bulgaria, Canada, China, Czechoslovakia, Denmark, 
France, Great Britain, Hungary, India, Poland and 
the U.S.S.R. attended the seasions. pa Saga 
were opened by the president, Prof. eric Joliot- 
Curie. The president's speech emphasized the need 
for acientista to inform the public of the useful things 
which science can provide, and to try to promote 
international exchanges of scientific literature and 
of personal visita as a contribution to improving 
international relations. Apart from organizational 
matters, the Assembly discussed certain questions of 
general interest to scientists. Reports on the salaries 
and oonditions of work of scientista in various 
countries represented at the Assembly were presented. 
Special attention was devoted to the difficulties which 
are at present being experienced in connexion with 
exchanges of scientific books and periodicals. It is 
greatly to be hoped that an improvement in these 
exchanges can be achieved by the concerted action 
of all acientista m all countries. It was also decided 
to extend the publications of the Federation with 
the view of giving a presentation of the itive sabes 
constructive way in which science could oont 
te iis waltsre Gf all pepion i ii were tread o raeny 
of ite present restrictions. 

The resolutions passed by the Assembly made the 
folowing points : (a) that scientific workers every- 
where should strive to secure the peaceful solutions 
of all international differences, ‘so that leas attention 
will be given to military preparations and more to 
the uses of science; (b) that governments 
could and should, by international negotiations, reach 
agreement regarding the prohibition of weapons of 
mass destruction; and (c) that academic freedam 
should be and that the restrictions to 
which scientists are subjected should be reduced. 

Laboratories and museums of all kinds were 
visited by delegates to the Assembly, and Hungarian 
scientists showed great pleasure in di ing scientific 
matters with their guesta. To judge from the 
laboratories which have been recently completed and 
from those which are now in the proceas of building, 
it may be said that scientific institutions are rapidly 
developing and that large funds are available for this 
pepo: Many university teachers and research 

ers are engaged in writing text-books in the 

Hungarian The number of studenta in 
universities and institutes of higher education has 
increased seventeen-fold amoe 1989. During the same 
period the number of technical universities has 
moreased from one to five, and the number of 
ecientific books published each year by a factor of 
ten. Parallel with this great internal mm. 
education and research, there has developed a need 
for better contact with foreign science. 

A novel feattre of thia Assembly was the holding 
of lectarrea on scientific subjects, given to the various 
Hungarian scientific societies, and they evoked great 
interest and discussion. Among the lecturers were : 
Prof. ©. Aubel (France), on the mechanism and role 
of the biological reduction of nitrates; Prof. J. D. 
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Bernal (Great Brtam), on (1) X-ray analyms of 
materials, and (2) the structure of proteins; Prof. 
K. Bratanov (Bulgaria), on the lication of vege- 


physics; Prof. Y. Le 
researches 


on optical physi 
Nikitin (U.8.8.R.), on electrical welding ; 
Wataon-Watt (Great Britain), on the education of 
scientiflo workers; Dr. W. A. Wooster (Great 
Britain), on diffuse X-ray reflexions and the physical 
ies of 

ca nea pelle arranged for the delegates to 
various centres of interest, in particular to the new 
steal town of Stalinvaros, to the ancient royal seat 
of Vesperen, to the district surrounding Lake Balaton 
and to a collective farm. Receptions were given by 
the Hungaman Academy of Sciences and by various 
delegations. Visita to the opera and ballet were also 
arranged. Just before the last seasion of the Assembly, 
a concert was given by the following distinguished 
musicians: Annie Fischer, Alexander Ede 
Zathurecaky, Mibaly Székely and Maria Gyurkovits. 
The hospitality extended to the guesta was truly 
magnificent and{they will long ramember their stay 
on the island Margitexigit in the Danube. 

Prof. F. Joliot-Curie (France) was re-elected 
president. Other officera re-elected included Prof. 
J. D. Bernal, Prof. C. F. Powell (vice-presidents), Dr. 
W. A. Wooster (treasurer), and Dr. E. G. Edwards 
(honorary secretary). The total membership of the 
scientific and technical organizations affliated to the 
Federation has risen from 44,000 in 1951 to 136,770 
in 1953, and it is distributed over thirteen countries. 

W. A. Woosrmr 


SYMPOSIUM ON GEOCHEMISTRY 
AT ZURICH 


SYMPOSIUM on geochemistry was held m 

Zurich during August 11-13 under the auspices 
of the International Union of Chemistry. It was 
presided over by Dr. M. Fleischer and by the local 
obairman, Prof. C. Buri, with Prof. T. F. W. Barth 
acting as secretary. More than sixty members, 
representing eighteen countries, were present. This 
meeting was the first international gathering of 
geochermi 


emista. 

The matenal read at the symposium was divided 
into two groups: (1) reporta relating to the problem 
of organizing, completing and making available 
geochemical data; (2) papers on geochemistry and 
allied subjects. The first group of communications 
included the following reporta: by M. Fleischer on 
the geochemical work of the and 
Petrology Branch of the U.8. Geological Survey and 
on the progreas of the revision of Olarke’s “Data of 
Geochemistry” (Bull 770, U.S. Geol. Surv.); by 
Marjorie Hooker on the progress made in the revision 
of Washi 's “Chemical Analyses of Igneous 
Rooks” (Prof. Pap. 99, U.S. Geol. Surv.); by W. 
Muller on the geochemical work of Gmelin Institute ; 
by P. Rosbaud on the lication of geochemical 
papers in Geooksmica Cosmochimica Acta (Per- 
gamon Pre, London) ; by K. Rankama on the 
compilation, revision and organization of current 
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geochemical work; and by T. F. W. Barth on 
current geochemical research throughout the world. 
The second group comprised some twenty-five papers 
dealing with a variety of subjecta, such as the 
geochemistry of certain elements, the distribution 
and abundance of elementa in ground water, sea 
water, sedimentary and igneous rocks, the association 


content of deep-sea sediments, the gooey of 
petroleum and allied substances, the minerals of 
pegmatites, the composition and origin of meteorites, 
petrochemistry and petrogenesia, and the use of the 
periodic system of geochemistry. A fuller report of 
this meeting will be published in Geochimica and 
Cosmochimica Acta. 

The meeting took place m the Mineralogical and 
Petrographical Institute of the Federal Technical 
College m Zurich by invitation of Prof. C. Burri and 
with the assistance of the staff of the Institute. After 
the meeting, & group of members of the symposium 
took in an excursion to the Eastern Gotthard 

it (August 14-15), led by Prof. C. Burri. 

During the symposium six members of the Com- 
mission on Geochemical Localization of the Elements 
of the International Union of Chemistry, who were 

t, met and, among other business, elected Prof. 
C. Urey as a member of the Commission in suc- 
ceasion to the late Prof. P. Niggli, and Prof. C. Burri 
as an obeerver attached to the Commission. The 
composition of the Commission (subject to con- 
firmation by the Committee of the International 
Union of Chemistry) is as follows: M. Fleischer 
(Washington), president; T. F. W. Barth (Oslo), 
vice-president; K. Rankama (Helsinki), secretary ; 
and members, H. 8. Brown (Pasadena), O. W. 
Correns (Gottingen), D. Guimaraes (Belo Horizonte), 
A. Holmes (Edinburgh), E. Raguin (Paris), 8. I. 
Tomkeieff (Newcastle upon Tyne) and H. C. Urey 
(Chicago). 


EFFECTS OF ATMOSPHERIC 
POLLUTION ON VEGETATION 


N September 9, the last day of the Liverpool 
meeting, Sections K (Botany) and K* (Forestry) 

of the British Association jomtly discussed the 
increasingly important topic of the deleterious effecta 
of chemical substances in the atmosphere on plant 
growth. It is all too well known that soot and gaseous 
products of combustion, such as sulphur dioxide, when 
released into the air over and around large cities and 
industrial areas, not only cause damage to buildings 
but also impair the health of animals and human 
beings. The damage to vegetation due to the same 
causes is less widely known but is very familiar to 
those who have to cultivate planta in forest, field, gar- 
den or glasshouse where atmospheric pollution occurs. 
In Great Britain the damage to g ouse plants was 
especially noticeable during the unusually severe fogs 
that occurred during the wimter of 1953-53. That 
the problem is not confined to Great Britain is shown 
by catastrophes such ag those which occurred in the 
Meuse valley in Belgium in 1980, at Donora in Penn- 
syivania in 1948 and at Poza Rica in Mexico in 1950, 
m all of which localities much human illness and 
numerous deaths were shown to be due directly to 
short periods during which the atmosphere was more 
highly polluted than usual A investi- 
gation of the damage to vegetation caused by 


ah on 


atmospheric pollution in Oelifornia was undertaken 
under the auspices of the Selby Smelter Commission, 
the conclusions of which were published in 1915. 
More recently, an international commission was 
appointed to investigate similar damage at Trail in 
British Columbia. ə outcome of this research was 
made known m a book published in 1939 by the 
National Research Council of Canada. 

Dr. O. R. Metoalfe (Royal Botanic Gardens, Kew), 
who opened the symposium by referring to the facts 
ee me ec it above, then described how 
evergreens, and particularly conifers, im the Kew 
neighbourhood become stunted in growth owing to 
the deposition of soot on the leaves, and indicated 
that soot forms an adherent scum on the roofs of 
glasshouses, from which it oan be removed only by 


work at Kew has shown, 
however, that the more acute of ill-health 
that 80 tly appear in plants that have been 
subjected to a polluted fog are due not so much to 
_ reduction in availability of light as to the presence 
of toxic substances m the atmosphere. lea of 
these acute symptoms are the shedding of 
and leaves by begonias and many other planta that 
make a fine display during the winter months, the 
blackening and death of buds and flowers of certain 
orchids, notably Oalanthes, the scorching of the 
foliage of cinerarias and primulas and the almost 
complete destruction of such plants as Coleus blumes, 
particularly the varieties ‘Sunset’ and ‘Golden Ball’. 
One of the most important of these toxic substances 
is sulphur dioxide. Treatment of tible plants 
with low concentrations of sulphur dioxide such 
as are known to occur in a London fog induces 
similar to those exhibited by the same 
species of plants during foggy weather, provided the 
is sufficiently moist and the temperature 
sufficiently high. Other experiments have shown that 
the damage sustained is progressively more severe as 
the concentration of sulphur dioxide in the air goes 
up. Yet another series of experiments showed that 
sulphur dioxide can be removed from air by passing 
it through a column of sphagnum moas soaked in a 
solution of sodium carbonate, and that air purified in 
this way is no longer toxic to planta. Then again it 
was found that the damage done can be substantially 
reduced by protecting the planta with paper 
which appear to have the power of adsorbing small 
of sulphur dioxide. After pointing out 
that the experiments at Kew have led to conclusions 
concerning the toxicity of ur dioxide that agree 
except in a few minor particulars with the views 
expressed by investigators in Canada and the United 
States, Dr. Metcalfe ended his survey by referrmg 
briefly to practical remedies that can, or might be, 
used for alleviating the unhealthy symptoms exhibited 
by glasshouse plants in foggy weather. The amateur 
and small-scale cultivator should not despise the 
protection that can be afforded by a paper covering ; 
cracks between panes of glass can be reduced to a 
minimum by stopping them up; ohimneys from 
_boilers should be so situated that they do not emit 
sulphur dioxide in the immediate vicinity of the 
are intended to heat. The tem- 
perature and humidity of the atmosphere should be 
reduced as much as the nature of the planta being 
cultivated will allow, and the value of this practice 
bas repeatedly been demonstrated im greenhouses 
and by experimental methods in the laboratory. 
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While chemical treatments in glasshousesa to counter- 
act the acids in the atmosphere have not shown much 
promise, it ahould not be impossible to construct 
special houses Into which purified air can be intro- 
duced. Those concerned with town planning should 
choose sites for horticulture where atmospheric 
polation is not likely to be severe. In this connexion 
the direction of the prevailing wind is most important. 
It is clear, however, that no single remedy can be 
found except by reducing and, if possible, eliminating 
the sources of pollution. 

Mr. T. R. Peace (Forest Research Station, Farnham) 
raised the question of how near to urban areas can 
treea be planted with any prospect of securing an 
economic return on the outlay. It was pointed out 
that this Avg, eien problem is still far from bemg 
solved. also stressed the difficulty of dis- 
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tinguishing symptoms such as those of Dutch elm 
disease, or die-back of foliage and shoots caused by 
damage to roots in a heavy clay soil on one hand, 
and similar symptoms induced by a polluted atmo- 
sphere on the other. He described in some detail an 
occasion in June 1953 when considerable damage was 
sustained by trees on the Duke of Bedford’s estate 
at Woburn. This damage occurred suddenly, and is 
believed to have been caused by the emission of 
fluorine from a nei mg brickworks during a 
period when there was a wet fog, the relative humidity 
rising to 99 per cent at a temperature of 57° F. at 
3.0 am., followed by a gradual riseJin temperature 
and fall in relative humidity }tof—53 per cent by 
3.0 p.m. on the following day.{ Conifers were more 

damaged than hardwood species. European 
larch was severely affected, the young shoots being 
killed outright. The distal ands of the current season’s 
needles of Scots pine turned brown, and there was 
slight damage to Norway spruce, but Corsican pine 
sustained no damage at all. Similar damage occurred 
in the forest nursery as well as to more mature trees. 
Among hardwood species, slight damage to Corylopsts 
and KAus was noted in the nursery, and Pterocarya 
shed ite leaves. 


Dr. J. K. ©. Bleasdale (Botany se claret 
University of Manchester) described experiments 
whinhieeods/of warloca enenied. of Slants ere Hod 
in boxes of soil and grown in localities where the 
concentrations of pollution were known to be 
different. No visible effect of the pollution was noted 
in the plants raised m this way during the summer 
months, when the concentrations of pollution at all 
of the centres were relatively low; but, after the 
planta had passed through the winter, marked 
differences, corresponding to the degree of pollution, 
aopo] athe Healt and igor cr de plani 
durmg the following spring. When hill pastures on 
farms in Past Lancashire were ploughed and planted 
with selected strains of clovers and grasses from 
Aberystwyth, the increased pasture yields that were 
OO ee ee 

. Bleasdale agreed with the general belief that 
sulphur dioxide is one of the most noxious ingredients 
of smoke, and concentrations of from 0:5 part per 
million upwards are known to cause lesions on various 
types of plants. At concentrations below 0-5 part 
per million, lesions do not usually occur, and some 
of the previous investigators have claimed that 
growth is not seriously impaired below this critical 
concentration. Experiments in two small air- 
conditioned glaashouses in the Fallowfield district of 
Manchester showed, however, that prolonged treat- 
ment of the Aberystwyth strain of rye grass known 
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as S23 with air contaming concentrations of sulphur 
dioxide that ranged from 0:01-0:06 part per million 
gave a dry weight yield that was 45 per cent below 
that of plants grown in air that had been purified by 
pesing it through a water scrubber. Some evidence 
was found, however, that the effect of polluted air 
may be masked if the rye grass is grown on soil of 
especially high fertility. The greenhouse experiments 
were supplemented by others in the fleld at nine 
different sites. These showed that planta such as 
ryo grass, cabbages and wallflowers, in which active 
photosynthesis occurs during the winter months, are 
seriously stunted when m a polluted atmo- 
par the reduced being most marked where 

e pollution is most concentrated. Dr. Bleasdale 
ended by referrmg to the competition for land 
between building and agricultural interests, and 
reminded his audience that the spread of suburbia 
combmed with smoke pollution is reducing food 
production to an ever-increasing extent that might 
well become serious. Possible remedies would be to 
breed smoke-resistant varieties of food plants, and to 
apply chemicals to the planta to counteract the 
sulphur dioxide m the atmosphere. 

These three contributions were followed by a lively 
general discussion in which reference was made to 
many aspects of the subject, inchiding the action of 
& polluted atmosphere in inhibiting the development 
of lichens and mosses, the increasingly poor outlook 
for planting woodlands in the future, and the complex 
nature of the combined influence of soil conditions 
and air pollution on plant growth. Prof. H. G. 
Champion (University of Oxford), who has seen the 

to vegetation in the neighbourhood of the 
Trail smelting works in British Columbia, said that 
considerable improvement had been effected there by 
the introduction of ramedial measures at the works. 
From the views that were expressed it is quite 
evident that, apart from the damage done by soot 
and other solid particles emitted into the atmosphere, 
there is general agreement that sulphur dioxide is 
one of the most important causes of damage to 
vegetation. It must not be overlooked, however, 
that certain American investigators have claimed 
that other chemical substances, such as oxidation 
producta of olefines, are also responsible. The dis- 
cussion undoubtedly served a useful purpose in 
focusing attention not only on the serious damage to 
plant life that sometimes occurs but also on the 
complex of physical and chemical factors that play 
& pert in causing this destruction. A complete 
solution of the problem is not likely to be quickly 
achieved for economic reasons; but it is to be hoped 
that success will come gradually through the com- 
bined endeavours of engineers, meteorologista, 
chemists and botanists. C. R. Mreroaurs 
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COMPARATIVE PHILOLOGY AND 
POLYNESIAN STUDIES 


By Pror ALAN S. C. ROSS 
University of Birmingham 


LOGY (or linguistics) consists of two parta, 

usually called descriptive linguistics snd oom- 

parative philology, respectively. The latter is tech- 

nical and esoteric (therefore its nature is not easy to 

describe shortly), whereas the former is of a nature 
altogether more obvious. 
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The main task of descriptive linguistics is, in fact, 
the answering of the question : t is the best, or 
even, what is a good way to describe language; or, 
to describe a particular language ? It is very clear 
that the ‘normal’ answer to this question—namely : 

may best be described in the terms in 
which Latin ia conventionally described—is valueless 
when applied to the majority of languages. That is 
to say, tin’ grammar, with its sharp distinction 
between, for example, verb and noun, and ita system 
of declension and conjugation, cannot afford us & 
frame for describing a language such as Tahitian, 
which has no trace of declension or conjugation and, 
apperently, has one massive part of speech corre- 
sponding to the Latin verb, noun, adjective and 
adverb taken together. 

Some philologista consider that no satisfactory 
answer to the question: How may a language be 
described ? has yet been given. Others, however, 
think that they have given an answer and have 
established, in several achools already somewhat at 
war with each other, the subject known as structural 
linguistics. The main centres of this new subject are, 
first, many American universities, and then the 
Univermties of London, Paris and Co 

The second branch of linguistica, comparative 
philology, makes statements of which the following 
are the three main types: (1) ‘English and German 
are related languages’; (2) ‘the English word stone 
is philologically identical with the German word stein’; 
(8) ‘an Anglo-Saxon long a becomes a Modern English 
long 5 (as in AS. sin Mn. stone’). Statements of all 
these types are technical and entirely non-obvious ; 
the learner of com tive philology must be prepared 
to expend a g deal of hard work before he can 
expect to understand them. 

The ‘axiom’ underlying statements of the first kind 
is simple to state ; it ia merely that ‘Two languages 
are defined as related if, and only if, they were once 
one language’. Thus French and Spanish are related 
because, and only because, they were both onoe 
Latin. Developing this axiom in an obvious manner, 
it is easy to establish the concept ‘Family of 
Languages’; for example, English, German, Dutch, 
etc., form the Germanic family of languages. 

Comparative philology, in ita modern sense, came 
into being at the beginning of the nineteenth century. 
One of its main taaks has been the arranging of the 
languages of the world into families of related 

es, and great progress has been made in this 
flel To-day, the thousands of ea in the 
world stand arranged into hundreds of different 
families (with no relationship proved to subsist 
between any peir of the families). The next—and 
incomparably the more Iaborious—task is the pro- 
duction of all le statementa of the second and 
third types for each family. Only when this has been 
done can the comparative philology of a family be 
said to exist. 

Even in pre-1914 Germany (where the subject 
flourished most), the number of comparative philo- 
logiste has always been small, in comparison with the 
number of, for example, natural scientists. It is 
therefore surprising that, in the century and 
a half which has elapsed, it has not been possible to 
bring into being (still leas to complete) the com- 
parative philology of more than seven families, 
namely: (1) Indo-european (to whioh, for example, 
English, Latin and Russian belong); (2) Uralian (for 
example, Finnish, i ae and Samoyede); (3) 
Semitic (for example, Hebrew and Arabic); (4) 
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Turkish- Mongol-Tungus (sufficiently described by ita 
name); (5) Bantu (for le, Zulu) ; (8) Dravidian 
(for example, Tamil); (7) Indonesian (for example, 
Malay). 

The establishment of the comparative philology of 
the remaming families of the world may well take 
many centuries of research work, and the prospect has 
recently been darkened by the almost complete gulf 
which now separates the new and fashionable 
structural ics from the old-established com- 
parative philology—a gulf which, in extreme cases, 
may extend to an actual despiaing by the structuralist 
of the rigid disciplines of comparative philology. 

Comparative philology is of immense value and 
importance to other subjecta, for, is must be remem- 
bered, it is unsafe to make even the simplest state- 
ee eee cor a ee 
it is & ataa raced asta language, or, that 
earlier it had erent meaning) without reference 
to a specialist in the relevant comparative philology. 
Such statements are, alas, often made without such 


reference and they are, naturally, always without _ 


value. Although comparative philology is so esoteric, 
its results are often much appreciated by non- 
philologists ; to take two examples, common enough 
in Britain, the classical scholar uses such resulta with 
profit for Homeric criticism, and the resulta of English 
place-name study are of great value to the historian 
—though both are usually entirely ignorant of even 
the nature of comparative philology. 

As already stated, the outlook for the establish- 
ment of a comparative philology for families of 
languages still without it 1s rather poor. There is, 
however, one exception to this statement and the 
purpose of the present article is to direct attention 
to it. There is, in fact, one family the comparative 
philology of .which, at the moment untouched, 

established by a very small group of 
scholars m half a life-time’s work. This family is 
Polynesian. 

The reason why it is precisely Polynesian that, of 
all the ‘untouched’ families of the world, is in so 
exceptionally favourable a position, is that Polynesian 
is closely related to Indonesian, a family the com- 
parative philology of which is in an extremely 


advanced state, by reason of the labours of tions 
of Dutch scholars. Furthermore, the Polynesian 
are few m number (Maori, Tongan, 


Hawaiian, Samoan and Tahitian are the principal 
ones), the relationship between them is very close 
(Hawaiian and Tahitian arọ scarcely more ‘distant’ 
than are German and Dutch), and, finally, ther 
relationship to the Indonesian languages is also fairly 
close, being of somewhat the same order as is the 
relationship between Lithuanian and Russian. The 
BaltoSlavonic family consista of two branches— 
Slavonio (with, for example, Russian, Czech and 


the ee Psy of Slavonic had been 

thoroughly wor out but that that of Baltic was 

still untouched (which is, of course, not the actual 

case), then this hypothetical state of work to be done 

Ree ee ee 

. existing in regard to Indonesian (worked out) and 
Polynesian (untouched). 

It seema, then, desirable that a ive 
philol of Polynesian should be inaugurated forth- 
Dith. Bow may this task best be eccomplished ? 

ee ie e a d 
‘Pacific Languages’—which term I here use to com- 
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neil (1) the Polynesian family; (2) the Melanesian 
y; (3) the very many different families of New 
Guinea; (4) the many different families of Aus- 
tralia. To-day, the study of Pacifc to epee is 


ology 


likely to be of much value to the proposed com- 
seach philology of Polynesian. It would not be 

esirable to attempt to turn either an anthropologist 
or a structuralist into a comparative philologist ; 
anthropologists rather naturally tend to regard 
linguistics as a subordinate subject and I have 
indicated the attitude of the structuralista above. 
Furthermore, neither an anthropologist nor & struc- 
turalist is likely to have received any grounding in 
the disciplmes of comparative philology. It seems, 
then, that the osed comparative phology of 


both the subjecta mentioned (though it might well 
have liaison with and, later, offer help to both 
anthropologists and structursliste). 

The proposed study must, of course, be centred in 
some university or institute and not more than six 
choices present themselves. 

(1) In London the School of Oriantal and African 
Studies, which has recently had so many new 
Imguistic developmenta (for example, as concerns 
Africa and South-East Asia), has ahown a alight 
interest in Pacific languages. But this interest has 
been descriptive, indeed structuralist. Com- 
parative philologista may that the 
in the Pacific field salsa or study by the ool 
have been mostly Melanesian (for example, Gil- 
bertese), a family which offers no hope of estab- 
lishment of a comparative philology for many lfe- 
times, instead of Polynesian, which offers a real and 
present hope of such establishment. But it may be 
that, from the point of view of the structuralist, the 
Melaneman are more interesting. 

(2) After a le record of neglect, first of its 
own aboriginal languages, then, even leas excusably, 
of New Guinea languages from the end of the pen- 
ultimate war onwards, Australian university life has 
at last begun to take a modest interest in these 
languages. Rather naturally, the study seems to be 
at least slightly subordinate to anthropology; but 
this is not the main difficulty, which is simply the 
enormous number of different languages requiring 
study. Australian philologists will surely be 
for many decades with the plain task of d ing 
them. 


(8) At Honolulu there is a long-established tradi- 
tion of Polynesian studies at the Bernice P. Bishop 
Museum. However, thia interest is, in the main, 
anthropological and, furthermore, the reme 
dominance of structuralism im the United States 
would be likely to militate the establishment 
of any new comparative philology. 

(4) In Paris two Pacific languages are admittedly 
taught at the Ecole des langues orientales vivantes ; 
these are Wailu (the major language of New Caledonia, 
a Melanesian language) and Tahitian (a Polynesian 
language). The instruction and interest here are, 
however, confined to the imparting of a practical 
knowledge of these languages to French people going 
to these areas, and there is no sign of any interest in 
comparative Polynesian philology, or even in any 
other Polyneman language. 

None of the first four choices, neither London, 
Honolulu, Paris nor an Australian university, thus 
seems in any way especially suitable as a venue for 
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the study of comparative Polynesian 
pailo'ogy: The remaining two choices deserve, 
owever, much more serious consideration. 

(5) In Holland the comparative philology of 
Indonesian has a long and dignifled tradition (the 
literature ia, naturally, almost entirely in Dutch) and 
it ia on Indonesian that the proposed comparative 
philology of Polynesian is, of course, to be based. 
At first sight, then, some Dutch university would 
seem particularly suitable for the establishment of 
such a study. But two points could be urged agamst 
this choice. First, Governments are not usually 
prepared to devote money to the languages of areas 
in which they have no territorial interest, and 
Holland has none in Polynesia. Second, who can 
forecast what deleterious effect the b rift 
between Indonesia and Holland may not have upon 
these studies hitherto flourishing in Holland ? 

(6) There remains only New Zealand. Here there 
has for long been an interest in Maori studies. At 
the moment this interest is oriented entirely in the 
direction of either anthropology or (by reason of 
American mterest) of structural lmguistica. But 
there seams no reason why an equal, or surpassing, 
interest in comparative Polynesian philology could 
not be built up. New Zealand has always been 
eminent in what is essentially a branch of com- 
parative philology, in that, for ita size, it has pro- 
duced a quite undue ion of echolars dis- 
tinguished in Anglo-Saxon and Middle ee 
{though it has, admittedly, exported most of them 
to Britain). New Zealand has another advantage : 
only here, in the whole of Polynesia, is there, at the 
moment, any likelihood of there existing a native 
speaker of a Polynesian language (namely, Maori) 
with sufficient prelimmary education for it to be 
possible to turn him into a comparative Polynesian 
philologist. 

It seems, indeed, that one of the New Zealand 
universities would be the ideal venue for the setti 
up of the unit, which, it is proposed, will establi 
the comparative philology of Polynesian. The 
practical details of such a setting-up remain for 
consideration. 

In the first place, it may be pointed out that the 
unit could well be a small one. A egor, two 
lecturers and a secretary could probably accomplish 
the whole task in a decade. By modern university 
financial standards, the expenditure for such a unit 
would not be all too t- But funds for three 
ancillary purposes voali kach to be provided. 

(1) Library. Ph Philology, much more than medicine 
and natural cience, requires old books as well as 
new; nowadays, it is nob possible to obtain the 
out-of-print books of any philology by second-hand 

and, in the main, copies must be obtained 
photographic aids (photostats, ‘Copycata’, miaro- 
films, etc.). But, from the finanolal point of view, 
Polynesian is, in this respect, very fortunately placed, 
for ita literature is, comparatively, very scanty. An 
initial expenditure of £1,000, plus an annual grant 
of £100, would probably be sufficient for the acquiring 
of & substantial Polynesian collection (the comparable 
figures for a Balto-Slavonioc collection might well be 
£15,000 and £500). 

(2) Travelling. The smallness of the library 
expenditure would, however, be more than offset by 
the high travelling expenses. Simce Polynesian 
can only be learnt by speaking, it would 
clearly be desirable for members of the proposed unit 
to spend much time travelling in the Pacific. Further- 
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more, they would have to visit the Indonesianista in 
Holland from time to time (and on these European 
visita they would, of course, also have to keep in 
touch with other philologists in Europe). 

(8) Publication. Naturally, the results of the 
establishment of the comparative philology of Poly- 
nesian would, in due course, have to be published. 
nee a series of monographs, in conjunction with 

ical, would best meet the case here. Here 
pe it would be desirable to envisage the nature 


of the publications required. An spec aoa descriptive 
and comparative apparatus for an sea pl ape 
language (and we must acoept the same for 
Polynesian also) might consist of: (a) descriptive 
‘grammar’ (declension, conjugation—in application 
to different parts of speech) and ‘syntax’ (uses of the 
game, word-order, eto.); (b) the complete catalogue 
of all things such as (for Modern English) ‘Anglo- 
Saxon @ becomes Modern English 6 (AS. stdin Mnk. 
stone)’, mentioned above, and the historical raison 
@#ire of all that is set out under (a) above; (0) a 
dictionary into the same, or some other language (in 
the latter case, with inverse dictionary also); (d) an 
etymological dictionary (that is, for English, the 
sotting-out of all possible equations of Type Engliah 
atone = German stein, mentioned above). 

Thus, A. Heusler, ‘‘Altislandisches Elementarbuch” 
might serve as a (small-scale) model for (a) and (b) 
combined (in respect of Old Icelandic), the “New (ar 
Oxford) English Dictionary” as a model for (c) and 
(d) combined (in respect of English). 

In addition to the ‘advanced’ apparatus (a), (b), 
(c) and (d), there should be an ‘elementary’ apparatus 
elao—something to help the j on his way to 
more serious methods of study (such as speaking) ; 
the standard Gaspey—Otto-Sauer grammars might 
serve as examples of this. 

Owing to the nature of Polynesian languages (no 
declension or conjugation, virtually no parts of 
speech), there would be great difficulty in writing 

escriptive grammars of Type a (above). As already 
mentioned, it is not practicable for them to be written 
on the ‘Latin’ method—as oan readily be observed 
from those already written. It may be doubted, too, 
whether the structuralista are m fact going to give 
practical help here. There seam to be only two 
possible solutions to the difficulty. First, to model 
the grammar on that of ancient Indonesian, by now 
well elaborated by the Dutch philologists, that is, to 
regard the phenomena of, for example, Tahitian as 
decay-producta of those of Old Javanese; second, to 
write no grammars at all, but to relegate all that 
would be in tham to the dictionaries. A study of the 
world’s great dictionariee—for example, “New English 
Dictionary” (note, for example, the head-words So 
adv. and Set vb.), H. G. Liddell and R. Scott, “Greek 
ish Lexicon’, J. and W. Grimm, “Deutaches 
Worterbuch’, “Groote woordenboek der nederlandsche 
taal’, and “Svenska Akademiens ordbok’ will un- 
doubtedly convince the reader that this method is 
practicable. The ‘Primers’ would, on this 
second method, y consist of text, literal trans- 
lation and gl modelled on the dictionary. 

If this second method were adopted (and it is, I 
feel, the better one) the problem of publication 
becomes greatly simplified and is reduced to the 
folowing scheme. 

(I) For each Pol language separately : 
(1) a dictionary, into yinelieh, modelled on the “New 
ee Dictionary” and with inverse index; (2) a 
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(I) For the aggregate of Polynesian languages, 
taken together: (1) a oamparstive phonology, 
is, setting out all results Or Baie. 
skin: MnE. sons (mentioned above); W. Streit 
“Urgermanisohe Grammatik’’, might serve as a model ; 
(2) an etymological dictionary ; A. Walde and J. 
‘Pokorny, ‘“Vergleichendes Wörterbuch der Indo- 
germanischen Sprachen”, might serve as & model. 

There -is, finally, the question af selecting and 
training the proposed unit for the establishment of 
the comparative philology of Polynesian. All ita 
members must, of course, be th conversant 
with oom philology, and this end is probably 
best attamed by their having passed through some 
quite conventional school of philology (such as 

‘French ’ or Banskrit, as 

Next they must have an 
adequate in Indonesian, and this can only 
be gained by at least three years residence in Holland 
(and, possibly, some time in Indonesia). It is much 
to be hoped that at least one member of the unit 
will be a native a rae enrages 
through an ‘English Language’ traini 
. - Zealarfd university would be ideal) ; it might well be 
desirable to invite a di Dutch Indo- 
nesianist to spend at least some time as another 
member. 


‘Engliaeh Language’, 
taught in Greet Britain). 


CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 
REPORT FOR 1952 


HE report of the Chemistry Research Board, 
signed by the charman, Prof. E. L. Hirst, and 
the report of the director of the Chemical Research 
Laboratory, Teddington, Dr. D. D. Pratt, make 
the contents of “Chemistry Research 1952’, whi 
has recently been published*. To these reports are 
appended a list of more than fifty papers submitted 
for lication during the year, and late sta of the staff 
of the Laboratory, of metals held by the Pure Metals 
Committee, of standard substances available and of 
species in the National Collection of Industrial 
Bacteria. Both reporte refer to the improvement in 
working conditions the ion of the 
new Radiochemical Buildmg m May and of the 
Microbiological Buildings in November, thus easing 
the overcrowded canditions in the main building and 
enabling the construction of a mas spectrometer and 
research on high-temperature corrosion of metals by 
ae flue and by boiler-water to be commenced. 
pear clas. the Board records the opinion that the 
eisatide ‘sia i sill too meal dm TRAON to the 
programme, though it merely expresses the hope 
that additional staff will be provided ‘when aircum- 
stances permit”. 
- The Board’s report again streases the value of the 
work of the Corrosion of Metals Group. ‘The value 
of the electrical capacitance method of measuring the 
rate of water uptake of a paint film on immersed 
metal has been further investigated with anti- 
corrosive paints and an anti-fouling paint, and an 
apparatus has been constructed in which specimens 
can be subjected to controlled amounts of spray 
solutions, imfra-red and ultra-violet radiations. 
Studies of the mechanism of corrosion inhibition by 
* Department of Belentific and Industrial Po ae Report of the 
Chemioal Research tabunlaty for G the Yor reer Pp. rr 1zo +4 
plates. (Lonion: H.M8.0 988.) pA Gd. not 
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radioactive tracer techniques indicate that the former 
is more firmly held by the metallic surface. Basterio- 
logical examination of a clay soil in which the expected 
attack on buried pipes had not occurred revealed 
ee ee 
sulphate-reducing bacteria. Examinstion of a water- 
logged clay soil from a site at Hungate, York, m 
which ancient buried iron were excellently 
in spite of the of sulphate-reducing 
anaerobic ons and the appropriate 
pH range for beoterial p showed that the 
activity of the bacteria was suppressed by concen- 
trations of tannin of 0-01 per cent and upwards. In 
conjunction with the British Iron and Steel Research 
Association, an inquiry has been initiated into the 
incidence of buried water-pipe failure in Britain and 
the efficacy of cathodic protection. Other investi- 
gations have included a study of the effect of pressure 
on. the rate of oxidation of at 100—-250° O. and 
the use of film-stripping microchemical tech- 
niques in & study of the influence of surface condition 
on the low-temperature oxidation of mild steel, while 
an investigation of the effect of small amounts of 
salts and particles left on metal surfaces subject to 
different treatments in metal- processes has 
shown that blistering of paint on sheet-steal articles 
E mae neat aig op 
in treatments to ting. The 
ae of humidity in corrosion of steel has 
been confirmed in tests carried out in collaboration 
with the Institute of Petroleum Protective Panel, 
and good protective vatue has been obtained by 
temporary protective coatings m which corrosion 
inhibitors are in in thixotropic suspensions 
of Inorganic earths : although soft and easily removed 
when no longer required, these coatings do not flow 
from the protected surfaces on storage. 

The Inarganio Group has completed its work on the 
elimination of arsenical impurrties from germanium ; 
further work has been carried out on the production 
of dicalcium phosphate from phosphate rock by the 
action of nitric acid followed by ammoniation, and 
studies of the action of sulphuric acid on an apatite 
fram Uganda indicate that the apatite can be fairly 
readily converted to phosphoric acid provided the 
concentration of the sulphuric acid is carefully con- 
trolled. The study of the reaction between ferric 
oxide and ammonium sulphate has been continued ; 
& search was commenced for deus sources of 
selenium from waste materials, and emical 
methods for detecting and estimating this element 
were being sought, as well as methods for determming 
phosphorus im organic compounds which can be 
apphed to the detarmmation of this element im ion- 
exchange resins. In collaboration with the Radio- 
chemical Group, the carrier techni used for the 
microestimation of thorium, has adapted to 
the direct determination of tantalum and niobium 
separately in area. The ic process 
for the ion of these metals that has been 
worked out by the Radiochamical Group has proved 
simple and accurate for a wide variety of producta, 
while ‘the quantitative separation of palladium, 
platinum, rhodium and iridium by a ahromato- 
graphio process has been practically completed, 
and preliminary experiments have shown that bis- 
muth can be separated chromatographically from & 
solution containing nitric acid. Extension of the 
work on the adsorption and elution of complex 
cyanides of gold, copper and iron with ‘Amberlite 
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IRA 400’ resin to the complex cyanides of nickel, 
cobalt, zinc and silver has led to the development of 
a method for the separation and recovery of these 
metals from solutions derived from the cyanidation 
of auriferous ores. New equipment constructed 
during the year includes apparatus for determmmng 
automatically the life of ion-exchange resins on 
continuous re-cycling with different solutions, and an 
automatic scanning device for filter-paper strips on 
which the separation of metallic salts contammg 
radioactive tracers has bean effected. The device 
provides a permanent e record of the 
activity distribution. A scintillation counter has also 


been devised consisting easentially of a lead and brass 
housing for & photomultiplier with a heavy brass slide 
arranged so a silica cell can be b t 


easily and accurately in front of the photomnulti 
cathode. 
Same changes were made in the organization of the 


ection. Work on the 
introduction of functional groups into polystyrene 
resins through the chloromethylation reaction will in 
future be continued m the High Polymera Group, 
but the Organic Intermediates Section will continue 
to prepare substances that by polymerization or 


condensation will furnish new resins veep, 
functional groupe. An initial study of stearic aoi 


containing pahmitio acid ee the differential vapour- 
pressure method, using an tus with mercury 
as the manometrio liquid tap-leas device for 
preasure equalization, o ale! an ice as 0:1 per 
cent of palmitio acid could be estimated. Measure- 
ments of the vapour of pyridine bases 
continued, and the Griieifina HOE oF isd: ostane: methyl- 
oyolopentane, methylcyolohexane, ethylbenzene and 
ocresol has been followed ically. A 
method of estimating tecnicotinic acid in the presence 
of nicotinic, picolmic and dipicolimic acids has been 
developed in which a Spekker tiometer is used 
with an ford filter 604. Quantitative analyses have 
been made by infra-red absorption spectroscopy of 
mixtures of picolines, 2:6-butidmes and 2-ethyl- 
oo In collaboration with the National Physical 
ratory, the Organic Group has made progress in 

for Terrina k the heats of combustion 

of organic compounds by improvements in chemical 
technique and in the calorimeter, and the heats of 
combustion of four idine bases have been 
measured at 25° O, er standard conditions. The 
isotope dilution method has been applied to the 
determination of naphthalene in a -temperature 
coal tar and in the evaluation of the efficiency of 
naphthalene-recovery plant. A study of the mech- 
anism of the Kolbe Schmitt reaction has been 
commenced, and the benzoin reaction with terephth- 
aldehyde has been reinvestigated. Attempts have 
been. made to prepare selective ion-exchange resins 
of well-defined constitution by mtroducing suitable 
functional groups into polymers. The addition of 
carbon monoxide, acetylene and a-picoline has 
brought the list of standard substances available for 
ion Na reference specimens to thirty-six 

and pressure of acetylene 

ai ita triple ve been determined. 
In view o the outstanding PA of poly- 
o membran 


vinyl alcohol films as semi- 
non-aqueous and the sa recommenda- 


systems i 
tions of the High Polymers Committee that studies 
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on the fundamental factors controlling the seami- 
permeability of polymer films should be initiated and 
that membranes suitable for use in aqueous systems 
should be investigated, the effort of the High Polymers 
Group devoted to work on membranes has been 
increased. In the absence of additional staff, it has 
been necessary to stop work on covalent reactions of 
functional groups in polymers and to reduce that on 
ion exchange. The major items in the research 
programme of the Group are new studies on the 
ion-exchange and allied lo ert of polymers and 
iltty of : 
vith boul Copa A atsantion’ ta given to 
possible industrial applications of new materials or 
processes developed during the work. The pro- 
gramme of research on the use of surface-sulphonated 
Pare in ion-exchange chromatography has 
completed, and work was commenced on the 
preparation of insoluble resins containing functional 
groupe a capable of reactions other than ion exchange. 
vestigation of the applications of polyvinyl alcohol 
membranes has shown that these membranes con- 
siderably extend the scope and accuracy of somatic 
pressure measurements on polymer solutions, and 
their Impermeebility to solute and ready transfer of 
solvent permit the use of simple unsymmetrical 
osamometers. 


The Microbiology Group has intensified its funda- 
mental investigations on sulphate-reducing bacteria. 
These have included studies of the hydrogenase 
activity of Desulphovibrio desulpAhurioans, of ita carbon 
metaboliam, including the pyruvate metabolism by 
which certain strains can grow without sulphate, its 
variability and its viability. Investigations of the 
formation of sulphide m the water bottoms of petrol- 
storage tanks led to the recommendation that the 
water should be changed frequently and sodium 
chlorate added where necessary, as this inhibits both 
sulphate reducers and the corrosion of steel. A 
continuous method for the culttvation of sulphate- 
reducing bacteria is being employed by a team from 

Research 


Ministry of Supply, and a marked morease in the 
rate of sulphate-reduction has been achieved by the 
use of a suitable nutrient medium. Further develop- 
ment of the microbiological production of sulphur 
depends largely upon the availability of adequate 

lies of suitable fermentable wastes as sources of 
carbon. The National Collection of Industrial Bac- 
teria now maintams 620 strains, of which 52 were 
added during the year. 

On the advice of the Pure Metals Committee, 
nickel, rhenium, thallium and titanium have been 
added to the stock of high-purity metals. Investi- 
gations on the oxidation of steel at moderately high 
texnperatures have been commenced with special 
reference to the possible i resistance of steels 
for boiler superheater and advice on the 
control of corrosion in heat-exchange resulted 
in succeasfal treatment of a system at the Atomic 
Energy Research Establishment, Harwell, and of 
cooling coils in fermenter vessels used in the manu- 
facture of penicillin and in. Advice has 
also been given on the choice of materials for the 
construction of a water-filtration plant in Australia, 
for heating coils in ofl tankers and for a new sewerage 
scheme in Lancaster, and on the protection of wharf 
steelwork at Kuwait in the Persian Gulf and the 


prevention of corrosion in lining pipes in artesian 
wells in Madras. 
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HYDRATION STRUCTURE OF 
DEOXYRIBONUCLEIC ACID AND 
ITS PHYSICO-CHEMICAL 

PROPERTIES , 


By Dr. BERTIL JACOBSON* 


Department of Chemistry and Chemlal Engineering, 
University of Callfornia, Berkeley, California 


Ro various helical structures have been 


for nucleic acidi, That 
seine Woes a Crick? is of special interest, 
since it is shown here to have a remarkable similarity 
ee EIDE T PEE lattice. 
This similarity makes it poemible to explain the great 
tendency of deoxyribonucleic acid to interact with 
water, and algo to interpret several strange properties 
of its solutions. Hammarsten‘, thirty years ago, 
suggested in a general manner that these properties 
were due to the state of hydration of the - 
nucleic acid molecules ; the details of his explanation 
"san now be formulated more 

Tt has been postulated that water bas a regular 
quasi-crystalline structure only slightly different from 
that of ice’. In studying the details of the ideal water 
lattice, it has been found here that the interstitial 
volume has a spetial arrangement like that of helices 
parallel to the a-axes, as illustrated in Fig. 1. Helices 
of oertain different dimensions exist, and their pitch 
is a multiple (n) of the water lattice units in the 
a-axis direction and thus amounts to 4:514 x nA. at 
0° O. and approximately 4:74 «kn A. at 26° O. 
(calculated using as thermal coefficient of linear 
expansion the value 2 x 10* deg.-"). Pitahes with 
certain multiples of those given are also possible. 
The integer n also denotes the number of coaxial 
helices of the same pitch and the same diameter that 
oan be coiled around the same a-axis. The diameter 
of the interstitial helices is flxed for each value of n. 
If a cylindrioal or helical section of water is ramoved. 
from the ideal water lattice to any of its 
three a-axes, a cavity is fo , the surface of which 
has oxygen stoms in & helical manner 
similar to that of the interstitial helical space. The 
oxygens are free to form hydrogen bonds with a 
macromolecule placed in the cavity. 

The Watson and Crick structure for deaxyribo- 
nucleic acid contains two helical polynucleotide chains 
coiled around the same axis with the phosphates on 
the outaide and the basic groups from the two chains 
joined together on the inside of the helix. There are 
ten residues per turn and the pitch is 84 A. The 
outer diameter is about 20 A. the inner diameter 
about 12 A. 

As is seen in Fig. 2, the Watson and Crick structure 
fits well into the water lattice. The outer helical 
‘envelopes of the polynucleotide chains through their 


tse Ae etek ate ane arg Ree 


water lattice. The diameter in the water 
lattice is 21- iarere aa i pa 
helical envel not correspond to & simp 
ee ee es a 
double In the plane perpendicular to the 
ee aes as is seen in the upper 
part of Fig. 2. The ten nucleotide residues per turn 
along the outer helical envelope might be able to 
form hydrogen bonds (if the fitting in the a-axis 


_ . * Rockefeller Fellow. Permanent address : Karolinska Institutes, 
Btoekholm, Sweden. 
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Pig. 1. piace iss ees eh aes exile een 
positions, The interstitial space has a helical shape as indicated 


by the 


direction allows it) with every other of the Paias 
(18-22 mg upon how the helix is p ) 
hydrogen-bonding positions in the water lattice. 
Corresponding to the ten basio groupe along the inner 
helical envelope there are ten (or twelve) hydrogen- 
bonding positions in the water lattice. In the plane 
perpendicular to the c-axis and in the direction of 
the a-axis (lower part of Fig. 2), there are seven 
water lattice units per ten residues in the poly- 
nucleotide helix. This fitting in this direction 
is to be since the length of the deoxyribo- 
nucleic acid molecule varies with the ionic strength ~ 
of the solvent’. From studies of the equatorial X-ray 
reflexions of the deoxyribonucleic acid molecule, it 
has been assumed that the two helices should be 
displaced from each other by about three-eighths of 
the fibre-axis period’. From considerations of fitting 
with the water structure, the displacement could be 
any fraction of seven, and three-sevenths or two- 
“sevenths might also agree with X-ray data. 5 
Light-scattering and streaming birefringence 
messurements have both shown that the deoxyribo- 
nucleio acid molecules contract on addition of smalt 
amounts of electrolytes’. The maximum reduction 
in length was 80-40 per cent, ing when the 
ionic strength was increased from 0 to 2 x 10°? N. 
It ia highły probable that the Watson and Crick 
model is the structure of the contracted molecule. If 
the contracted form is now assumed to be exactly 
80 per oent shorter than the extended form, the 
latter would have a distance between the residues 
along the helical axis equal to the dimension of the 
unit call in the water lattice, G =. 4:74 A. The 
extended form would then fit very well into the 
water lattice. Most of the physical properties indicate 
this is actually the case, as will now be discussed. 
Previously, and independently of these findings, it 
was concluded from dielectric investi- 
gations? on Re eau ed solutions that the surface 
of the deoxyribonucleic acid molecule had the 
property of being able to order the water molecules 
to form a more regular ice-like structure. The 
mechaniam can be explained on the following basis. 
Due to structural similarities and also to hydrogen- 
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de wwork is the water laitios where $ lines 
LN * straigh represen$ 


proposed ateon Oriok. giren are 
Fy iar Tetons 20° O If nol oiei slated 


bonding between the ucleio acid masoro- 
molecules and the water lattice, the thermal vibrations 
of the lattice are reduced. This leads to a more regular 
structure and therefore to an imorease in hydrogen 
hybridization, resulting in an increased drpole moment 
of the water molecules*. Since this might be a 
possible explanation of the fact that ice bas a higher 
dielectrio constant than water (at low frequencies), 
it also explains the very high dielectric constant 
observed in electrolyte-free solutions of deaxyribo- 
nucleic acid®'®; the magnitude of this constant can 
scarcely be accounted for m any known way other 
than a structural change of the water of hydration 
of the macromolecules. This ordering effect of the 
water lattice must be effective over distances many 
times the diameter of the deoxyribonucleic acid 
molecules. 

The oontraction of the deoxyribonucleic acid 
molecules wpon addition of small amounts of electro- 
lytes explains why the oamotio pressure‘, the viscoatty* 
and the dielectric constant’ all decrease rapidly when 
the ionic strength is increased from 0 to 10° N. The 
extended form of the deoxyribonucleic acid molecule 
(as occurs in salt-free solutions) has, as proposed above, 
@ structure on the surface that fits excellently mto 
the water lattice and therefore orders & large volume 
of the surrounding water to æ more regular ice-like 
structure. When the molecules contract on the 
addition of very little salt, the fittmg over large 
distances ea tees surface of the macromolecule is 
impai and the ice-like hydration shelis water 
which was previ bound is made free, a process 


that a ces the concentration of the 
macromolecular aggregates. This results in 
e reduced oamotic pressure. Also, since the I 


of the water lattice is decreased ita rigidity is 
diminished", ing & decrease in viscosity. Further- 
more, the reduced ice order resulta in & smaller 
dielectric constant. 
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Time effects of the properties of deoxyribonucleic 
acid solutions can be explained as arising from sa 
mutual slow adaption of macromolecular and water 
lattice structures leading to a alow building up or 
breaking down of the ‘arystallized’ ice-like h ion 
shells. The decrease in viscosity and in dielectric 
constant’ on streaming is probably the result of such 
a breakdown due to the applied velocity gradient. 

In certain electron micrographs of dried solutions 
the molecules are arranged in an irregular hexagonal 
manner*4, This oan be explained as a long-range 
ordering effect by the water lattice. Since the deoxy- 
mbonucleic acid molecules tend to become parallel 
with any of the three a-axes in the water lattice, a 
triangular, rhomboidal or hexagonal arrangement is 
probable. 

Watson and Oriak claim that their model suggests 
a copying mechanism for the genetic material. If 
their proposed mechanism is correct, the water 
structure must be of ultimate importance for the 

tion. proceas of the two polynucleotide chains. 

ten hydrogen-bonding positions in the water 
lattice can easily take over the hydrogen bonds 
between the basic groupe in the helical chajns and 
thus enable a ion with small amounts of 
energy. Further, the excellent ing with the water 
structure in the extended form, which possibly might 
be a straight-chain molecule, also makes & separation 
of the two chains possible with low energies. 


1 Furberg, B., Aasia Chem. Soand., 6, 634 (105%). 


. In ami Oorey, R. B., Nature, 171, 346 (1963); wt, 
Pe Lead he BO be BeBe SY) here Ves 


* Watson, J. D., and Crick, F. H. O., Waters, 171, 737 (1053), 
4Hammarmten, H., Bissksm. F., 144, 383 (1024). 

* Forslind, H., Prec, Swed. Cement and Concreis Res. Inst., Ko. 16 (1962), 
a AS T F.. Btokes, 4. R., and Wilson, H. R., Notare, 171, 


Rowen, J. W., Bleckion. st Biophys. Aas, 16. 361 (1083). 

t Franklin, B. H., and Gosling, R. G., Nature, 171, 710 (1962). 

* Jacobson, B.. Rev. Soi. Inair. (in the prees), and to be published, 
1 Jungne, G., Jungner, I., and Allgem, I~ G., Waters, 163, 819 (1949). 
n Forsdind, H. (in the press). j 

1 Liquler-Wiiward, J., Bioakim. et Biophys, Acta, 18, 5 (1083). 

o Willems, E. O., Bioakim. et Biophys, Aata, 9, 237 (1062). 


ACCELERATION OF FLOWERING 

IN PARTIALLY VERNALIZED GRAIN 

OF PETKUS WINTER RYE BY SUB- 
SEQUENT TREATMENT AT HIGH 

TEMPERATURE 

By D. J. C. FRIEND a anne F. G. GREGORY, 

Rr Mga ar rela per ola ot 
T is now well known that the acceleration of 
flowering brought about in winter rye by exposure 


during germination to periods of low temperature 
be in part annulled ae 


o The vernalized 
condition becomes progressively stabilized and 
irreversible as the duration of low temperature is 
prolonged, and after twelve weeks of vernalization 
subsequent heat treatment has no effect on flowering’. 
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achieved by mg durations of high temperature 
following Penadintaly after different periods of 
vernalixation, & new effect of tamperature was dis- 


weeks at 20° O. and 25° O., 
appeared that such prolonged heating of y 
vernalized grain led to an intensification of vernal- 
ixation. 

As the growth of the gram was restricted by 
limiting the water content during treatment to 
50 per cent of the oven-dry weight, it is clear that 
these effects are independent of growth durmg 
- germination of the partially vernalixed grain. 
Further, it has been shown (unpublished data) that 
neither Petkus spring rye nor unvernalized or fully 


conditions where free growth is constrained by water 
shortage. 

Tables 1 and 2 present experimental data carried 
out with plants grown in send under con- 
ditions of constant seventeen-hour day-length. The 
effect on flowering is shown both by final leaf number 
and the days to anthesis counted from planting out 
at the end of the temperature treatment. 

The data in Table 1 show that treatment at 20° O. 
for periods of 3—6 weeks has led to no devernalizatian, 
but on the contrary a marked acceleration of flowering 
has resulted, aa may be sean by comparison with the 
values for the control set. The effect is evident both 
in leaf number and time to anthesis. The longer the 
exposure to 20° O. the greater the acceleration of 
flowering. The final leaf number of the set given 
20° O. for six weeks does not differ i from 
that of grain vernalized for nine weeks and unheated 
(10-2 + 0-3). Short periods of heat treatment at 
20° O. following n six weeks of varnalization are 
known to have a devernalizing effect! ; but with the 
shortest duration in this experiment (three weeks) no 
devernalization occurred. 

The series treated at 25° O. show marked devernal- 
igation after exposure for six and twelve days; but 
with three and six weeks treatment the devernal- 
ization effect has disa and these seta do not 
differ m flowermg viour from the unheated 
controls. 


In Table 2 a similar set of data are for 
lantas grown from grain vernalized for four weeks 
before Puing given heat treatment. 
Table 1. Berat ON Vi WARING Of ERTL US Ny eRe STIRILE 


yo. SIX WHEKS AMD THEN LOUD UTSLY RIFOSAD 
o} 20° C. AXD 25° O. yor VARYING DURATIONS 


42 10 : 
35 10 

28 1 

21 1 ‘ 


T. E ERAT- L ce 


840 
840 
26 +0 
190 
42 159 40 
21 156 £0 
12 189 40 
6 17-7140 


15°4 +05 
102 0:3 





Nets. The number of repilosies varies from 40 to 43 
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Table 2, EFFECT OX FLOWERING OF PITKUS Worren Rye VILNALIED 
you FOUR WV ESLS AND THEN [MWADILATALIY HIPORED TO THMPERATUNIM 
or £0* O. AND 25° O. FoR VARYING DURATIONS 





Nos. The number of replicates vanes from 88 to 48 


The set given 20° O. shows a marked devernalixation 
when heated for twelve days ; but continued heating 
removes the effect and an acceleration of flowering 
is obtained after three weeks, and this becomes more 
marked as the heat treatment is prol as corm- 

ison with the unheated controls shows. The 

viour of the set heated for five weeks is similar 
to that of unheated grain vernalized for six weeks, 
and thus the effect of heat is equivalent to that of 
an extra two weeks at low temperature. 

At 25° O. short periods of heat treatment have 
resulted in devernalization greater than that following 
20° O., but with prolongation of heating devernaliza- 
tion is abeent, and both final leaf number and days 
to anthesia approach the value for the unheated 
controls. 

The effect of a prolonged period at high tem- 

perature in accelerating flowering of partially 
vernalizxed grain is in agreement with deductions 
from the schema suggested by Purvis and Gregory*. 
It is necessary to asmime that the postulated thermo- 
stable end-product of the vernalization reaction (sub- 
stance B in the schema) moreases aoutocatalytic- 
ally and that the rate of this reaction increases with 
temperature. Evidence that the end-product of 
vernalization increases in the plant has already been 
put forward’ and is dedu from the fact that 
removal of the apex of the main shoot and of several 
successive generations of branches fails to destroy 
the vernalized condition of the plant, which flowers 
normally. 
The effects of high temperature following & 
restricted period of vernalixation are thus twofold : 
(1) a devernalization due to removal of a labile 
intermediate (the reaction A, A’ in the schema) ; 
(2) the self-perpetuation of the stable end-product 
(B in the schema). The total effect of a heat treat- 
ment after partial vernalization will thus depend 
upon the relative rates of these two processes. 

A further experiment has shown that there is no 


ee 
or fully v I winter rye, from which it w 


oourse. [. . 25. 
1 Purvis, O. N., and Gregory, F. G., Aaa. Dot., N.B., 16, 1 (1952). 
* Purvis, O. X., and Gregory, F. G., Ane, Bot., N.B., 1, 567 (1937). 
* Gregory, F. G., snd Purvis, O. N., Asa. Bet., N.S. 8, 137 (1938) 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 


No notios is taken of anonymous communtoations 


A Host-Protein Component of Influenza 
Viruses 

EXPHRIMSNTS designed to unmask deeper antigenic 
components of influenza viruses by heat degradation 
of their type-specific surface antigens yielded evidence 
of relationship between virus types A and B based 
upon their posseasion of a common antigen. The 
antigen concerned was found to be almost ‘In- 

istingui le from a component of the host tissues 
(chick embryo) in which the viruses were propagated, 
which at once aroused suspicion that it might be 
merely contaminant material adsorbed on the virus. 
The presence of an antigenic component in purified 
virus preparations of types A and B, which was also 
demonstrable in normal allantoic fluids, was first 
by Knight!, who used a precipitation test 
with hyper-immune rabbit sera and viruses purified 
by differential centrifugation. It has been pointed 
‘cout that reliance upon oentrifugation for virus 
purification is open to the objection that centrifuga- 
tion merely selecta iole size and density, and it 
has been shown by Knight" himself that the normal 
allantoic fluid antigen is of simular size to the influenza 
VITUSOS8. 

Attempts have been made in this laboratory to 
obtain irrefutable evidence that the host component 
is not an adsorbed contaminant but an integral part 
of the virus structure. 

PR8 virus from infected allantoic fluids has been 
purified by four successive cycles of adsorption and 
elution using human red cells. This process is regarded 
as being ementially io and therefore highly 
specific. The eluates, both untreated and heat-treated 
sufficiently to ensure destruction of the specific sur- 
face antigens, have been used as the antigens in 
cross-serological tests by means of a micro comple- 
ment-fhration test*. Antisera against untreated virus 
were prepared by immunizing rabbits with infected 
allantoic fluids; but for the production of anti- 
pera against heat-treated virus, fourth-cycle eluates 
were used in order to ensure complete absence of anti- 
bodies against contaminant material. The rabbits 
were given two spaced injections and bled at the 
height of the secondary response, a technique which 
avoids the cross-reactions concomitant with hyper- 
immunirstion. 

The results of four representative expermments from 
@ very large number giving consistent results are 
shown in Table 1. They reveal the existence of a 
relatively thermostable antigen, distinct from the 
labile specific antigen, in this A strain of virus. 
The thermostable component is demonstrably present 
in either untreated or heat-treated virus. 

It has not been possible until very recently to 
prepare fourth-cycle eluates of type B virus (Les 
strain) of adequate potency; consequently satis- 
factory heated-Les antisera have not been available. 
Preliminary experiments, however, with first- or 
second-cycle reagents leave no doubt that a similar 
relatively thermostable antigen is present in the type 
B virus. Although full reciprocal cross-testa have 
not yeb been done for the reason stated, the recently 
produced fourth-cyale Lee eluates have been tested 
against the PR8 antisera. The results inoluded in 
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Table 1. Cross COMPLEMENT-FIXATION RMACMOMNS HRTWHET 
AND UNHEATED 47TH-OYOLE BLUATES OF PRS VIRUS AMD OOREMEPORD- 
mire 


ANTIRERA, 
indicate n measured in erbitrary 
his aihn units, T eigir akie 


f unheated 
heated 60° 0./40 min. 
heated 60° 0./40 min. 
heated 60° 0./40 mim. 
heated 60° 0./45 min 





Table 2 mdicate the identity, or extremely close 
similarity, of the thermostable antigens of the two 
virus types A and B. Table 2 also includes the results 
of testa which show that the heated PR8 antisera 
will fix complement with aqueous extracts of normal 
chorioallantoic membranes. Antisera from rabbits - 
immunized with such heated extracts, however, 
although potent against the homologous antigen, 
give at best only alight fixation with the heated 
virus antigens. This indicates a slight but significant 
immunological difference between the membrane and 
viral antigens, and is cogent evidence against the 
criticiam that the latter represent merely adsorbed 
contaminant material. 

The normal chorioallantoic membrane antigen 
would & to be of the Forsamann type. It is 
extractable with 96 oont aloohol and will with- 
stand boiling; also antibodies of the homologous 
antiserum can be readily absorbed out with sheep. 
red cells. Attempts to extract the viral antigen in a 
similar manner are beset by the difficulty of preparing 
sufficient bulk of highly purified virus; but work to 
this end is now under way. 

Another approach to the blem has been the 
disintegration of purified PR8 virus by multiple 
cycles of freezing and thawing with the object of 
releasing additional demonstrable thermostable anti- 
gen‘. Serial samples removed during the course of 
such treatment show progressively leas antigen for & 
number of cycles; but in some experiments a sub- 
sequent sudden and sharp rise haa occurred. We 
interpret this phenomenon as the expression of the 
shifting balance between degradation of antigen and 
its release by disruption of the virus particle. 

The resulta so far obtained do not mdicate con- 
clusively whether the thermostable antagen represents 


Table 2. OROS COMPLEMBENT-FIXAM0M ROACTIONS HETWHEN VIRAL 
AnD Host-tissun AWTICUNB 


Oom plament-frration 


potency of seru 
pre g 
Test antigens hea MOTTA 
ehoroellantois heated 
membrane PRB 
PRS ith- 1: heated 60° 0./40 min. 3 18 
t: heated 60° 0./40 min. t 16 
usitas 3: unheated 14 
å- heated 60° 0./46 min. 4 
Las áth- 1: heated 60° O40 min. 


od 
T 2: heated 40° G/1 hr. 





_ of material of the chromatic net to 
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host material moorporated as an intrinsic part of 
the virus particle, or merely adsorbed so firmly on 
the particle that it is able to through four 
adsorption—elution cycles. The slight immunological 
difference between the ochoriocallantoic membrane 
extract and viral an the fact that the former 
‘antigen is considerably more thermostable than the 
latter antigen and the phenomenon of antigen fluctua- 
tion during the process of virus disintegration, lend 
support to the former alternative. 

ee ey enc ee 
Medical Research Council 


Department of Bacteriology, 
University Oollege Hospital Medical School, 
London, W.C.1. July 17. 


1 Knight, O. A.n J. Map. Med., 33, 281 (1046). 
"Knight, O. An J. Fap. Med., 80, 88 (1044). 

* Belyavin, G., J. Høy. Comd, (in the press). 
“Tyrrell, D. A. J. (personal communication). 
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Development of Virus in the Cell Nucleus 


Taa nuclear polyhedral viruses of insecta offer a 
unique ity for the study of virus behaviour 
m the By knowmg that the dominant focus of 
virus activity is in the cell nucleus, there is the 
advantage of bemg able to concentrate attention on 
a small and very definite site. The characteristic 
rod-like shape of the virus particles is an additional 
advantage in facilitating their recognition. 

We have examined under the electron mi 
a long series of very thin sections of nuclei of the 
worm (Bombyx mors) at various stages of infection, 
and by this means have built up a 
fairly convincing picture of the way 
the virus seeme to arise in this re- 
stricted area. This study aroge out 
of the discovery, in formalin-fixed 
diseased nuclei, of a peculiar struc- 
ture which we have called the 
‘nuclear net’!, and the sequence of 
events seems to be briefly as 
follows. At first, prior to the form- 
ation of the nuclear net, the nucleus 
becomes greatly enlarged. Next, 
the chromatin bodies begm to 
clump together to form the nuclear 
net; at this stage no virus bodies 
are visible. A little later, the rods 
begin to form and can be seen pro- 
truding from the central chromatic 
net and from the peripheral chrom- 
atin. The a t metamorphosis 


virus rods is extremely mteresting. 
At very high powers the net can be 
seen to consist of a fibrillar struc- 
ture, and these fibris seem to 
thicken to the normal diameter of 
apparently pushed out mto the 
nuclear ring zone (Figs. 1 and 2). 

Following this, many free virus 
rods accumulate in the nuclear 
ring, but there are no membranes 
around the rods such as occur 
inside the polyhedral crystals (Fig. 


$- 
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(x 016,000.) Photo: 5. 
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2). In the next stage the polyhedral protein begins 
to accumulate in the ring zone and to aggregate 
around the virus rods. In same of our micrographs 
it is possible to see the rods actually being ed 
in the polyhedral protein, giving & affect. 


In the final stage, the polyhedra form and almost 
fll the nucleus. At this stage there are no free virus 
rods or loose polyhedral protein left in the nuclear 
sap. From our examination of a large number of 
sections and from the manner in which the virus 
rods appear to form in the chromatic massea, we 
are drawn to the tentative conclusion that this virus 





stig tie Relea ry : a 18,000.) 


Ione contains 
of rods pro dag 
Photo: S. Vernon Smuk 
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behaves much less like an organism than oa differ- 
entiated product of altered cell metabolism. 
- Kaxserau M. SHITE 
: N. Xaros 

Plant Virus Research Unit 
i Research Council), 
Molteno Institute, 

Cambridge. 


Sept. 1. 


1 Smith, Kenneth M., Wyckoff, R. W. G., and Karos, N., Perertt., 
48, 237 (1953). 


Growth Cycle of Ectromelia Virus in 
Mouse Liver 


Many workers have found that the multiplication 
of viruses occurs in definite cycles, each involving 
several stages, namely, adsorption and entry to host 
call, a logs of part or all of the infectivity, a ‘lag’ 
phase during which no new infective virus can be 
demonstrated, & iod of intracellular rise in in- 
fectivity, and release of this virus followed by 
invasion of a fresh population of susceptible ceils. 
We have studied the intracellular multiplication of 
ectromelia virus in mouse liver, using intravenous 
inoculation and assaying the infective titre of the 
liver at intervals. We have found that over a range 
of inocula from 10* to 10° LD50 about 30 per cent of 
the inoculum is adsorbed to the liver in five minutes. 
TInocula of 10% L.D50 infect practically all the liver 
cells- within five minutes, as measured by a histo- 
logical method!. 

We have found that the multiplication of ectromelia 
virus also occurs in definite stages. After adsorption 
there is a rapid fall in infectivity to leas than l per 
oent of the initial (ftve-minute) titre, then a lag period, 
followed by a rise back to the five-minute titre. Next 
there is a period of little multiplication followed by 
& rise in titre, then this last cycle is repeated. This 
is illustrated in Fig. 1,im which each point represents 
a pool of two or three mice. When two or more 
pomte on a growth curve are obtained from a single 
mouse the same stepwise rise in titre is found. Such 
growth curves are obtained with an average dose of 
one or more L.D650 per liver cell, so infection of pre- 
viously uninfected cells would be quite insufficient 
to account for the final rise in titre. It appears that 
multiplication takes place at some intracellular site 
and the infectious units so produced initiate nrulti- 
plication on further in sites in the same 
cell, resulting in the final increase in titre. 
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Furthermore, we have been able to infect liver cells 
with as many as 20 LD50 per cell, assuming 10° 
liver cells per gram of liver. Even with this multi- 
plicity of infection there is no auto-interference, that 
is, all twenty particles multiply independently of 
each other, and reach as high a titre as do lower 
initial doses. 


virus-synthesizing 
sought at a sub-cellular level. 
This work will be reported more fully in a4 
subsequent paper. 
G. J. V. Nossan 
P. M. pa BURGH 
Department of Bacteriology, 
University of Sydney. 
April 15. 


1de Burgh, P. M, Anat. J. Erp. Biet, Med. Sei., 88, 218 (1060). 


Contribution of Side-Chains to the 
Infra-Red Spectra of Proteins: the 65. 
Band 


Tus strong bands at 3u, Gu and 6-54 which 
dominate the absorption of proteins in the 
fundamental region, and which have been observed 
as well in N-monosubstituted amides and in synthetio 
p i have been attributed to vibrations of 
the tide links between the. amino-acid residues 
forming the structural backbone of the protein mole- 
cule’. It has been established, however, that, in most 

roteina, side-chains carrying ionizable groupa are 

joined to the polypeptide backbone, and that at the 
oe ee E of dipolar 
ions, the ionizable groups which have been 
identifled, carboxyls occur in the greatest number 
and may be expected to contribute significantly to 
the absorption processes in the spectral regian of 
interest. 


We have studied the absorption of the carboxyl 
groups of synthetic polymeric acids and ampholytes 
in solutions of heavy water (which it examination 
of the spectral region 5-8 u’) and have found 
that the at 5:87 u (1,703 om.~!), characteristic 
of the un-ionized group, disappears upon addition of 
base, and is replaced by a very intense band at 
6-40 -0-45 u (1,560-1,550 am.-1), and by another, 
leas prominent one at 7-10 (1,410 am.-!). These 
changes in the absorption spectrum, which for poly- 
methacrylic acid are shown in Figs. 14 and LB, are 
in agreement with observations on simple fatty and 
amino-acids, in which the 6-4-1 and 7:1- bands have 
been attributed to the i and sym- 
metrical valence vibrations of OOO~ respectively’. 
Although in protems the 6-4-. band ooincides with 
the strong peptide absorption at 6-5 u, it has been. 
possible to establish the contribution of carboxylate 
groups by working in heavy-water solution, in which 
the h in the peptide lnkages are completely 
ex for deuterium and the band characteristio 
of the peptide vibration is shifted to 1 wave- 
lengths, probably 6-95 u (1,440 am.-1), As is evident 
from Fig. 10, deuteration of iscionic bovine plasma 
albumin does not eliminate the absorption in the 
ls Sen band remains, centred at 6-4y; 
upon ion of deuterium chloride to the solution, 
however, this band disappears and is replaced by a 
shoulder on the low wave-length side of the 6-08 - 
band, as shown in Fig. 1D. Simultaneously, tho ` 
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Tat Infra-red absorption. af ie aes 
solution (6:4 t); acid in 0-4 Y 
zih { per ponb, i polymethacrylto pumin fn Reavy 
e pag pod ia 
N deu 


douteroxide 

water solution (7-4 
shoulder at 7:18 p, observable in isoionic solutions, 
also disappears. Addition of an equivalent amount 
of sodium deuteroxide again restores the banda at 
6-4 and 7:ly. These shifts must be attributed to 
the changes in the ionization of the carboxyl{groups 
ree e a Har eer 

the 6 


be 


* 


A. 


the state of ionization of 
usions concerning changes 
yg E T > a A gh RA DEDE reg i 
the frequency criteria of Ambroge and Eliott‘ as 
applied to this region, must therefore be treated 
with reserve unless it can be demonstrated that the 
contribution of carboxyl groups has not been 
significantly altered. 
This sehr spe a fuller account of which will 
be presented in a subsequent communication, was 
by Contract N6 onr-23224 with the Office 
of Naval Research and Contract DA44-100-QM-1087 
with the Quartermaster Corps. 
; Guet EBBLIOH 
G. B. B. M. SUTHERLAND 
H. M. Randall Laboratory of Physics, 


1 Butherland, G. B. B. ML, “Ady. In Protein Cham.’’, 7, £01 (1082), 


ricco , Dames, R. B., and Petersen, H., Anal. Chom., £1, 86% 


* Bdeall, J. T., J. Ohom. Phys., 5, 508 (1987). 


‘Ambrose, E. J., and Miso, A. Proc. Roy. Sæ., A, 908, 75 (1081). 
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Aspartate-~Glutamate Transaminase In a 
Red Halophilic Bacterium 


Lire information is available on the metaboliam 
of the red halophilic bacteria, although they represent 
a most interesting ecological group of organisms and 
are of some importance in the packing, pickling and 
curing industries. In a survey of their respiratory 
activity ib was observed that resting cella did not 
oxidize the common carbon 
usually employed, but actively oxidized glutamic, 
aspartic other amino-acids. This observation 

prompted farther study, in the course of which it was 

discovered that these bacteria possessed an active 

te-giutamate transaminase system. The 

resulta of this work with Pseudomonas salsnaria' are 
presented in this preliminary report. 

Cells of P. salsnaria were harvested from a three- 
day culture grown on the medium devised [by 
Katenelson and Lochhead® but modified to contain 
glycerol as the carbohydrate addition. CellsTwere 
washed once with 0-025 M ph buffer, pH 8-0, 
containing 15 per cent sodium chloride. Since intact 
cells of this organism readily oxidized glutamate and 

te, transamination was conducted in nitrogen. 

-free tions, on the oontrary, did not 

oxidize these two acids and transammation could'be 

accomplished equally well in air or nitrogen. All 

such testa were conducted with conventional Warburg 

reepirometers at 37° O. 
The 


‘aint 
of enxyme and the sodium salts of a-ketoghutarice and 

ic acids as substrates. Glutamate was identified 
chromatographi with 75 per cent ethyl alcohol 
as the solvent. activity was evaluated 


quantitatively by determining formation of oxalo- 


te~ghotama : 
salinaria proceeded optimally at pH 8-0, yielding 
a distinct glutamic acid spot an paper and, after a 
suitable moubation period, the expected amount of 
& B-keto-acid, presumably oxalcacetio acid, as 
indicated by the amount of carbon dioxide produced 
on. tipping aniline-citrate into the main compartment 
of the reaction vessel. 

The effect of sodrum chloride on the transaminase 
activity was determined by centrifuging equal 
quantities of æ cell suspension (of standardized 
turbidity) and resuspending in 0-025 M phosphate 
buffer (oH 8-0) contammg the required concentration 
of sodium chloride. When suspended in salt-free 
buffer or one containing 1, 2 or 4 per cent sodium 
chloride the cella plasmoptysized ee in & 
matter of seconds. In the 8 per cent 
sodium chloride there was ala usa noticeable deteriore- 
tion in cell structure, but not at 16 per cant sodium 
chloride. The results presented in Fig. 1 suggest 
that between 4 and 8 per cent sodium chlori 
daa’ ar hag ad dreamcast ee 

This transaminase system was partially resolved 
into a coenzyme and protein moiety by ammonium 
sulphate fractionation‘. Oell-free preparations were 
obtained by plaam cells in buffer contaming 
4 per cent sodium chloride. The transaminase was 
removed from solution by saturation with ammonium 


sulphate and was redissolved in 4 cent sodium 
chloride buffer. Data presented m accompanying 
table show that at least ial resolution of the 


ensxyme was effected by dialysis of the redissolved 
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Fig. 1. Hfst of sodium chloride on aspartate-glutamato 
transaminases 


ipitate against 16 per cent sodium chloride buffer. 
Tho activity of this tion was doubled by the 
addition of the ammonium salt of idoxal phog- 
phate. Activity of the sy ahaa i against 
salt-free buffer could not restored by additions 
of pyridoxal phosphate and 4 per cent sodium chloride. 
It would appear, therefore, that this enzyme 
Pe a minimal requirement for sodium chloride 
ow which there is an irreversible loss of activity. 


RMOLUMON OF A TRAWEANWINASE I P. sataeri«s 





A detailed account of these experiments will be 
published elsewhere. 
We wish to thank Mies M. I. Chisholm for tech- 
nical aasistance. 
J. ROBINSON 
H. KATINELBON 


Division of Bacteriol and Dairy Research, 
Science Service, 


H., and Lochhead, A. G. J. Dea., 64, 97 (196%). 
* Admon, N. IL., Blechem. J., 98, 1093 (1935). 
1 FX, D. BL, and Gunealns, I. 0., J. Biol. Chem., 170, 125 (1047). 
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Structure of Wool 


Ix earlier investigations of the structure of wool’, 
two fractions were obtained by tic acid ~ 
ammonia treatment of the keratin. fraction wad 
found to be soluble in weak ammonia, leaving behind 
an insoluble residue of 5-10 per cent in non-medullated 
specimens. The following is a report of an investiga- 
tion by X-ray and imfra-red methods of such 
specimens obtained under controlled conditions of 
extraction. Slurries of the insoluble residue were 
dried down to form films ao that, wherever possible, 
X-ray and infra-red studies could be made on the 
game samples. Films of the soluble wool keratin 
were also made which were capable of investigation 
by the two methods. 

The validity of the original investigations has been 
questioned by Woods et al.*, who concluded from a 
repeat of the experimental work that the insoluble 
fraction was not in the §-form but rather that this 
modification was caused by an « +» B transformation 
of the original insoluble material when the extraction 
temperature was raised from 20° O. (approximately) 
to 40° O. It was therefore suggested by these workers 
that the differences noted by one of us (F. H.*) in the 
iat aoa experiments were to an artefact. 

earlier infra-red work ee by Ediott* 
it has been shown that the fibre in its normal 
state contains & certain portion of §-protein, 
although it is well known that the structure of wool 
has in the past been identifled by X-ray methods 
solely with the «-protein structure. On the other 

in. the case of feather keratin’, which gives a 
6 X-ray diagram, there is clear evidence from its 
infra-red spectrum of the presence of an a-component 
in the structure. Thus the infra-red method gives 
an overall picture of the polymer structure, whereas 
the X-ray method confines itself essentially to the 

me components of the system. 

In the present work the infra-red observations 
were made in the region of the strong carbonyl! 
stretching frequency at 1,600-1,700 cm.-1. Ambrose 
and Elliott* have shown that a alight shift in this 

takes place in going from an a- (1,656 om.~*) 
to a B- (1,630 om.-1) protein configuration. Thus, 
using these frequencies as the baasis of identification 
of the a- and §-componenta of the specimens, it has 
been shown that: (a) In the film made from the 
soluble keratin there is only evidence of an a O=QO 
stretching eT. (1,656 om.~1). This is shown 
on curve I of Big. 1. (b) The X-ray diagram of this 
flim gave an a-keratin configuration, and when fila- 
ments were made by extrusion of this material an 


(a) For lms of the insoluble residue made at 20° O. 
the infra-red showed a peak at 1,656 cm,~! 
characteristic of the a-form with a definite shoulder 
at 1,680 om.-! characteristic of the f§-form (see 
Curve I], Fig. 1). (b) When the fiin was heated to 
30° O. in water, after ing there was no 

in the relative mtensity the 8-ahoulder of the 


ourve. 

The X-ray diagrams of these specimens, however, 
showed wido differences in the me com- 
ponents of the films. (a) At 20° O. the characteristio 
a X-ray diagram was not present, but the 4:65-A. 
ßB-protein reflexion was diffuse. With increase of 
tempersture of extraction up to 30° C., however, the 


a 
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1610 1650 
Frequancy (am. *) 


Fig. 1 


B-line became more defined. In the case of a film 
heated in water for ten minutes at 80° O. and after- 
wards dried the diffraction diagram gave a strong 
ring at 4:65 A. (b) Further, it has been shown 
(private information, P. Alexander) that the photo- 
graph of orientated fragments of the insoluble phase 
of wool 
around 


1700 


a fine jet to form a peeudo-filament the filaments 
examined were found to have little or no orientation, 
but there was a transformation of the diffuse ring 
into a sharp and reflexion at 4:865 A. This 
would suggest that stressing the ee eee 
may lead to a crystallization of the B-phase. , 
in some of the original work carried out by one of us 
the separation of the slurry was achieved by oantri- 
fuging, and it is possible that this method of extraction 
of the slurry at 20° O. may well transform the 6-phase 
into a crystallme component, as did apparently 
the 
above 





of keratin from wool 
Fig. 2 X-ray diagram of regenerated showing 
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From theee experiments, therefore, it would ap 
that the pere of the f-phase in the insoluble 
fraction of wool is a true phenomenon as measured 
by the infra-red method. Further, ita relative pro- 
portions under the conditions cited are constant in 
any one sample; but its unambiguous identification 
from an X-ray diagram may depend upon (1) ite 
degree of crystallization which can be Hed by its 
manipulation, or (2) the orientation of particles of the 
insoluble material in certain cases. 

Further work is at present in progress, and a more 
detailed presentation of the resulta will be given in 
another place. 

This work was financed by .the Wool Taxtile 
Research Council, to which two of us (T. P. M. and 
G. J. W.) are indebted for fellowships. 


F. Harray 
T. P. MacRan 
G. J. Wasrow 
Technical College, 
Bradford. 
July 8. 
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Demonstration of Keratin with 
Aldehyde-Fuchsin 


Paarse reported that keratin is demonstrated by 
the Schiff after oxidation with performioc 
acid. He suggested that the technique would be 
improved if a chromogenic agent were found which 
reacted readily with sulphonic and sulphinic acids 
but not with other basophilic groups such as carboxyl 
groups. 

Studies** in our laboratory on the staining reactions 
of Gomori’s aldehyde-fuchsain* with various mouse 
tissues have shown that this stain has a strong 
affinity for tiasue elemente with a relatively high 
sulphur content. Mast cell 


per 
manganate. Since it is known that sulphonic groups 
may be by the axidation of cystme'’, it 
appears that aldehyde-fuchsam has an affinity for acid 

phur groupe such as the sulphuric groups of 
sulphated mucopolywaccharides and the related 
sulphonic groups produced by the oxidation of 

e. 

In the work described above, the tissues were 
oxidized for five minutes with periodic acid solution 
B * or for two mmutes with a mixture of equal parts 
of 0-5 per cent sulphuric acid and 0-5 per cent 
potassium permanganate. After either of these 
procedures, the stratum corneum of epidermis and 
pancreatic beta-cell granules give a strong reaction 
with aldehyde-fuchsin. It is found, however, that 
both these elements are stained more intensely after 
oxidation with acidifled te than after 
periodic acid oxidation. In neither case do the hair 
shafts stain except for a weak reaction in the cuticle 
after permanganate oxidation. 


no asao October 10, 1953 
a a 


= So. l 


| 
| 






acld for two hours, aldeh 
green F.O.¥. as oounter-stain. (x 100 


In later experiments, it was learned that, after 
oxidation for thirty minutes with acidified perman- 
ganate, the cortex of the hair external to the skin 
surface stains with aldehyde-fuchsin though the hair 
shafta within the skin remain unstained. On oxida- 
tion for one to two hours with peracetic acid, pre- 
pared as described by Pearse’, both the stratum 
corneum and the hair shafts throughout their length 
are intensely stained. ~With shorter periods of per- 
acetic acid oxidation, the stratum corneum reacta 
strongly while the hair shafts do not. These results 
suggest that the ‘hard’ keratin of the hair shaft is 
leas susceptible to oxidation than the ‘soft’ keratin 
of the stratamm corneum. . 

The grester resistance of hair shaft keratin to 
oxidation is also indicated by the resulta of Pearset. 
He found that after performic acid oxidation the 
keratin of the hair shafts reacts more strongly with 
the Schiff reagent than does the keratin of the 
stratum corneum. As & possible explanation of this 
he noted that, since the Schiff reaction for keratin 
seems to upon the presence of the less oxidized 
sulphinio acid (alanme-f-sulphinisc acid), it would 
appear that the further oxidation to the Schrff nega- 
tive sulphonic acid (alanine-f-sulphonic acid) is more 
complete in the stratum corneum than in the hair 
shaft. 

The results reported here show that aldehyde- 
fuchsin serves as an effective reagent for the de- 
monstration of keratin after peracetic acid oxidation. 
The only tissue elements, besides keratin, which are 
stamed in skin by thm technique are mast oel 
granules and elastic fibres. There is none of the 
diffuse coloration which may occur with the Schiff 


reagent. 


ssid eal of Zoology, 
oGill University, 


H. R. Soorr 


1 Pearee, A. G. E., Quart. J. Aflore. Sei., 03, 303 (1961). 
1 Boott, H. R., Sisin Teaknol., £7, 207 (1062). 
* Boott, H. Rn and Clayton, B. P. (in publioatian). 
t Jomari, G Amer. J. Cia, Path., tO, 665 (1050). 
TARR, P., Hudson, B. F., and For, AL, Biokem. J., 46, 27 
* Hotohkæa, R. D., Arak. Biokem., 18, 131 (1948). 
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Birefringence and Elasticity in Keratin 
Fibres 


Tus long-range extensibility of wool and hair has 
been the subject of numerous investigations, in which 
changes mm tension!, X-ray diffraction pattern® and 
infra-red dichroiam® have been studied exten- 
gion. The extent to which the elasticity of hair and 
wool may be considered rubber-like, and the inter- 
pretation of the changes m the X-ray diffraction 
pattern, have been the subject of considerable oon- 
troversy*. In an attempt to cast new light upon 
the molecular mechanism responsible for the remark- 
able elastic properties of keratin flbres, the changes 
in birefringence extension have now been investigated 
and are described in this preliminary account. 

Non-medullated human hairs of approximately 
circular croes-section were selected and degreased by 
successive extractions with cold petroleum ether. The 
extenmons were performed in water on the stage of 
& apo e microscope by means of a simple miero- 

extensometer. The extension ratio, a (stretched 
length/unstretched length), was determined by ob- 
serving the separation, as measured with an eye- 
piece micrometer, of particles of carbon deposited 
on the scales of the har. Retardation, |, was 
measured with a Berek compensator. Birefringence 
is defined as I/t, where t is the diameter of the fibre; 
but it is necessary to reduce the observed values to 
a common density, Pe a8 Poisson's ratio is known 


to vary during extension. The observed birefrmgence 
must be multiplied by a factor +/5./p, and since 
Pajp = af*/#,* all values were reduced to a common 
density by use of the relation nı — n; = Tafta 
where ż, is the initial diameter. Typical birefringence/ 
extension curves are given m Fig. 1. Although the 
initial value of the birefringence differs from fibre 
to fibre, the fractional increase at any extension 
shows little variation. It is assumed in the following 
discussion that the observed birefringence is intrinsic, 
as no form birefringence has been detected by the 
usual methods’. The problem of impregnating 
keratin fibres with organic solventa of widely different 
refractive indices ts special problems, and is 
to be eral ace Load/extension curves 
obtaimed under similar conditions of loading are gyen 
for comparison in Fig. 1. 

Approximate bi ce values of 0-012 patie 

a-helix* and 0-082 for the pleated-sheet’ configura- 

tions described by Pauling and Corey were calculated 
assuming a perfectly oriented protein fibre with 
density 1-8 and average residue weight 115. The 
contribution of the side-chains was neglected, 
although the C—C bond between the a and 8 carbon 
atoms was included. In view of the approximate 
nature of the oalculation the use of co-ordinates for 
compound a-helices was not justified. The method 
of calculation, due to Bunn, has been described by 
Beeds*; it is of limited application, however, as the 
values of the C=O and C—N bond polarizabilities 
used do not refer to the peptide linkage. 

It would appear from the initial birefringence valaea 
observed in hair (o. 0-007) that a significant fraction 
of the keratin must be poorly oriented. This con- 
clusion is supported by the low dichroism of the N—H. 
i =. by REFU A seat nore in the infra- 

spectra of hairs®-1* e electron microgra 
obtained by Mercer and Rees". The ibid ge 
birefringence on extension is probably due, therefore, 
to the co-operation of crystalline fibrillar and amorph- 
ous matrix eee The increase of anisotropy 
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10 


12 
Fixtension ratio 


. 1l, Average values of sharon jeep full curves 
Te caves) for about 30 par Be ho nee con 


14 


and load 
hatr 


ratios up to 1-5. 

An examination. of tae thenrencal tonna S ma 
birefringence/extension: relationship for a number o 
idealized pata insluding rubber-like behaviour’ 
and crystallite orientation!*, reveals that all are 

i linear in the observed range of ex- 
tension ratios. A pronounced change in slope may 
be considered, therefore, to involve a transition from 
one idealized behaviour to another. A process of 
disordering, for example, ine +> amorphous, 
or croas-linked -» free chains, will lead to a decrease 
in alope and vice versa. 

From the high initial slope of the birefringence/ 
extension curve we may. ose that an improve- 
ment in orientation or opment of strain in the 
crystalline regions of the fibre is involved. In the 
range of extenmon: ratios o. 1-02-1-20 a progressive 
reduction in slope indicates a transition to a less 
ardered system, probably involving 6 deatruction of 
the inity. This observation is in accord with 
the thermodynamic date of Bull and Woods", who 
showed that the contribution of the entropy term 
to the stress in this range is negative, that ia, the 


is also by the observation that progressive 
swelling support is 
obtained from the hysteresis contraction, which 


is the reverse of that observed in rubber™. In hair 


+ 
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persistence of disorder leading to a lower 
value of birefringence on the return cycle. 

At higher extension ratios the slope increases and 
becames approximately linear, Indicating a resumption. 
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yet complete and the newly formed order decays 
rapidly. 

The determmation of each birefringence/extension 
curve took about an hour. It has been noted that 
birefringence decays slowly if the hat is held ex- 
tended, and the hysteresis loop is diminished by 
rapid extension. The values of birefringence arp not, 
therefore, either instantaneous ar equilibrium values ; 
but it is unlikely that this will affect the general 
conclusions drawn from the experiments. 


From an isolated observation, Nutti ei al. 
a a a e 
of horse hair at 70 per cent extension” ; in the present 
experiments a 150 per cent increase at 50 per cant 
extension was cammonly observed. The large 
discrepancy may be due to a rapid relaxation of 
birefringence at high extensions in their measure- 
ments. 


R. D. B. Fraser 
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Occurrence and Endodermal Origin of 
the Peritrophic Membrane in 
some Insects 


this membrane (the presence of chitin is the only 
commonly recognised feature) and to a rather 
widely held belief that the end midgut is 
unable to produce a chitmous membrane. 
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Two different types of membrane are held to occur. 
One type arises from a ring of cells at the anterior 
end of the midgut which have been reported to be 
ectodermal in origin. The second type is believed 
to arise by delamination from the surface of the 
general midgut epithelium, although this view is not 
universal. The membranes (of the second type at 
least) possess a fibrillar ‘fish-net’ structure, generally 
with leas well-organized material overlying the net 
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and filing the interstices*. The hic membrane 
is thought to tect the mi ithelmmm from 
damage by or abarp particles of food, and it is 


often stated to be lacking in moet fluid-feeding 
insecta. 

By the use of a small glass boat contained in a 
mmisture stainless-steel preasure veæel, the van 
Wiselingh test for ohitin*t has been applied both to 
highly organized and to more fragmentary mem- 
branes. Using a positive test for chitin as the criterion, 
& peritrophic membrane has been found to occur in 
many insects where it is generally believed to be 
absent, for example, in many adult Lepidoptera, in 
many adult Nematocera and Orthorrha (Diptera), 
m larval Dermestids and adult Carabids (Co tera), 
in some adult ants (Hymenoptera) and in Gry 
(Orthoptera). A peritrophic membrane has also bean 

from Oorrxides' (Hemiptere). The generaliza- 
tion that fluid-feeding forms lack a peritrophic mem- 
brane must now be modifed. Furthermore, it is 
clear that a peritrophic membrane is poeseased by 
many Insecta which have no occasion to protect 
a midgut epithelium against hard particles of 

As reported by several previous authors*, mog- 
quitoes dod many other blood Diptera 
form a chitmous membrane around the blood meal 
m the enlarged posterior midgut. If a second blood 
meal is taken before the first is digested, the new 
blood surrounds the first meal and a second chitinous 
membrane is, in turn, secreted around the entire 
mass. Since the anterior midgut is of much smaller 
diameter than the posterior midgut, the chitinous 
membrane must have been formed tn siu in the latter 
region either as a result of delammation from the 
cell surface or of secretion of a fluid precursor which 
condenses around the food. This evidence clearly 
indicates that the endodermal] midgut epithelinm is 
capable of producing a chitinous membrane, and there 
is good evidence that this process also occurs in 
many other insects. ee eee 
cells at the anterior end of the midgut which pocrete 
the first type of membrane now re-examMina- 
tion, for it would be the loss by the 
IOLA LAE of ine capacily uo REE per 
trophic membrane were go tly 
te ee ee errved 

ermal foregut, particularly where one 
type occurs in the larva and the other type im the 
adult of the same species (for example, Culicids, 


Tabenidæ). 

Since the hic membrane is formed at the 
surface of midgut cells ying & striated border it 
is an attractive theory? that the ‘holes’ in the neta 

ond with the spaces occupied by the rodleta 
of this border during the formation and orientation 
of the fibrils constituting the neta. 

The capacity to produce a delaminated chitinous 

membrane appears to have been an 
attribute of ancestral insects, since primitive insecta 
(Coliembola, Thysanura) possess this as also 
do other representative arthropods (Perspatus (Onyoo- 
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phora), some Chilopoda (Myriapoda), Cladocera 
(Crustacea) ). a i 
Further details of these investigations are in the 
7 
gia D. F. WatTHRHOUSsH 
Division of Entomology, 
Commonwealth Boientifio and 
Industrial Research Organization, 
Canberra, Australia. 
July 9 
t TET Day, K ares Waterhouse, T TR 
it hagas, OO eaid Roeder, K. (John Wiley and Som, Mew 
York, 1063). 
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Karoe, H. H., and Day, 1L F., Biol. Bull, 103, 384 (1962). 
1 Campbell, F. L., Ann., Bad, Soo, Amar., %3, 401 (1929). 
* Sutton, M. T., Proe. Zeel, Soe. Lond., 1281, sie ga 
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Loewis, D. J., Nature, 105, 978 (1080) 


* Waterhouse, D. F., Ava. J. Bil, Sel. (in the press), 


Leucine - Isoleucine Content 
of Wool 


Tue procedure described by Moore and Stein! for 
the chromatography of protein hydrolysates on 
colamns of “Dowex 50’ a complete separation 
and estimation of leucine and isoleucine. This has 
not previously been possible with the methods of 
quantitative analysia which have been applied to 
wool, Martin and , using & commercial merino 
64's quality dry top, prepared a leucine 
fraction from the acetylated hydrolysate by oounter- 
current extraction. They the optical 
rotation of this fraction with the rotations calculated 
for pure acetyl-r-leucine and acetyl-L-isoleucine, and 
estimated the total amount of leucine isomers present 
to be 7:2 per cent (leucine nitrogen as per cent total 
nitrogen) and the ratio of leucine to isoleucine to 
be approximately 4:1. Graham, Waitkoff and Hier? 
employed the microbiological method of Hier, 
Graham, Freides and Klein‘ to analyse an unspecrfled 
grade of wool and foand the leucine isomers present 
to account for 8-8 per cent of the total nitrogen, with 
a ratio of leucine to isoleucine of 1:8: 1. The figures 
quoted by these workers for the fourteen amino- 


In the course of a total amino-acid analysis of 64’s 
quality merino wool recently carried out m this 
laboratory, using the procedure of Moore and Stein}, 
we have been able to separate completely and 
estimate the proportions of leucine and isoleucine 
ae The mean and standard error obtained from 

eee ated analyses for each of these amino-acids 


Teolenolne 197 £0 
Total lensing beomers 6-87 +0 
Ratio of lausna to molenoins 2 
‘The total amount of leucine isomers present is 
therefore close to the figures recorded by Martin 
and Synge*’, but not to those quoted by Gordon, 
Martin and Synge’. The ratio of leucine to isoleucine 
differs considerably from those previously reported. 
I wish to express my thanks to Mrs. H. M. Forse 
for technical assistance, and to Mr. W. B. Hall for 
help with the statistical analysis of the resulta. 
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A full account of this work will be published in 
due course. 


Davin H. Snemonps 
Biochemistry Unit, 
Wool Textile Research Laboratory, 
Commonwealth Scientific and 

Industrial Research Organization. 

Melbourne, Australia. June 26. 
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Chem.; 181, 705 (1045). 
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Chlorogenic Acid and the Enzymic 
Browning of Apples and Pears 


Joslyn and Ponting! have recently stressed the 
meagreness of the mformation regarding individual 
phenoho compounds involved in the engymio brown- 

mg of fruits, although they suggested that chlorogenic 
` acid was a poesible substrate (cf. Ingraham and 
' Corse"). Since chlorogenic acid is known to be acted 
on by the polyphenoloxidase of sweet potatoes*, and 
to be widely distributed in many plant tissues 
inchading apples and pears‘, we have investigated its 
role in the enzymic browning of these two fruits. 

Paper chroma run in butanol- acetic 
acid — water (4: 1:5) of crude concentrated acetone 
extracts of Bramley’s seedling apples show the pres- 
ence of five fluorescent components when viewed in 
ultra-violet light In the presence of ammonia, three 
of which (Ry 0-02, 0-08 and 0-20) show only faintly 
(Fig. 1). The major compound (Ry 0-54) was sep- 
arated by large-scale paper chromatography and 
shown to be chlorogenic acid by identity of Ry 
values in several solvents, colour reactions®, and 
ultra-violet absorption spectra in ethanol and 0-002 M 
sodium ethoxide solution’. 
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When samples of the tissue are minoed in phosphate 
buffer pH 6-7 and air is bubbled through the sgus- 
pension, & rapid browning takes place. Chromato- 
grams of the extract show that as browning proceeds 
the intensity of the compounds of low Ryp value 
moreases and that of chlorogenic acid and the other 
component decreases (Fig. 1a). Tissues minced in. 
the presence of ascorbic acid or thiourea In which 
no browning takes place show the presence of chloro- 
genic acid and the faster running component only. 

Tests were carried out m phosphate buffer with 
pure chlorogenic acid plus either a suspension of 
minced tissue which had been pre-washed with 
acetone at — 20° O. until free of phenols, or the poty- 
phenoloxidase extracted from ıt with l per cent 
sodium carbonate solution’. In both ceses passage 
of air through the mixture gave rapid browning. 
Chromatograms of the mixture showed that the 
three compounds of low Ry values found above were 
produced during the course of the reaction (Fig. 1,h). 
When catechol was used as a substrate, no formation 
of the three slow-moving oo nents was found, 
although strong browning was o ed. 

Smilar resulta have been obtained with chlorogenic 
acid and an enzymic preparation from Conference 
pears. Thus it is apparent that chlorogenic acid is 
one of the substrates involved in the enzymic brown- 
ing in both apple and pear, and that the three 
fluorescent compounds ,(Ry 0:02-0:20) are formed 
from it during the reaction. 

C. WEuBMAN* 
T. Swarm 
Low Temperature Station, 
Department of Scientiflc and Industrial Research, 
Downing Street, 
Cambridge. 
* And of Central Institute for Nutrition Research, Utrecht. 
1 Joalyn and Ponting, Ade. Food Res., 8, 1 (1051). 
t Ingraham and Corse, J. Amer. Chem. S00., 73 (1051). 
! Budkin and Nelson, J. Amer. Chem. Soe., 68, 1470 (1947). 
‘ Bradfield, Mood, Hulme and Wiliams, Nais, 170, 168 (1052). 
* Swain, Biochem. J., 53, 200 (1963). 
‘Mansfinid, Gain and Nordstrom, Waders, 172, 23 (1053). 
* Ponting and Joslyn, drok. PHookem., 18, 47 (1048). 


a a Dk In the Dividing Cells of the 
ver of the Chicken Embryo 


Von GROPP! has investigated the distribution of 
glycogen in hepatic cells of the rat after the admin- 
istration of the carcinogen butter yellow (p-dimethyl- 
anminoazobenzol). Using Best’s carmine technique 
and the periodic acid—Schiff sequence, he concluded 
that the amount of glycogen in dividmg cells was 
considerably leas than in non-dividing ce It was 
further found that when individual dividing cells 
were examined glycogen was found in 84 of 200 calls 
(42 per cent), whereas it was present m nearly all 
the non-dividing cells. The same difference in the 
glycogen content of dividing and non-drvidmg oells 
has been recorded in e transplantable tumour of the 
rat liver by Strong and Smith". This note records 
the resulta of equivalent investigations on the liver 
of the chicken embryo. 

Glycogen can be demonstrated histologically in the 
liver of the chicken embryo at the end of the seventh 
day of incubation*. In the present investigations the 
liver was removed from the embryo during the 
eighth and ninth days and immediately fixed in 
Oarnoy’s fluid. Sections were stained for glycogen 
by the periodic acid — Schiff sequence, as described 
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Table 1. GLYCOGEN IN HAPATIO NLIS 
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nearly all 


by Lillie‘, using control slides treated with saliva. 
pada as was found in the majority of nan-dividing 
hepatic cells, mostly as 1-4 clumps about 2u in the 
longest diameter. In other calls ib was in the form of 
fine granules and m some cases these ulea were 
scanty. In the dividing cells, glyoogen was found to 
have a similar distribution, and no difference could 
be detected in the glycogen content of dividing and 
non-dividing cella. To remforce thia subjective 
assessment the presence or absence of glycogen was 
determined in individual cells. 

Sections were examined at a magnification of 
x 750. Whenever hepatio cella in division were 
observed the presence or absence of glycogen was 
determined in these cells as well as in a non 
hepatic cell selected at random in the same field. 
The results for three embryonic livers are recorded 
in the table. In all three cases it was found that 
more than 70 per cent of dividing cells contained 
glycogen, which is signifloantly greater than the 
42 per cent recorded by van Gropp! in the rat liver 
after treatment with butter yellow. Furthermore, in 
the embryonic liver there is no significant difference 
in the proportion of dividing and non-dividmg cella 
which contain. gly Thus the diminished gl 
gen content found in the dividing cells of the rat 
liver treated with a carcinogen? and also m a hepatic 
tamour® has not been found in the liver of the 
chicken embryo. This difference may be of import- 
anoe since, in the liver, similarities have been sug- 
gested in neoplastic and embryonic tissue’. 

B. J. O'Connor 
Jobn Burford Carlil Pathological Laboratories, 
Westminster School of Medicine, 
London, 8.W.1. July 9. 
‘won Gropp, À., S. Krebeferses,, 56, 498 (1052). 

He pera De pag ap ny erent el LE 
2 Dalton, Á 

Kes. Morph, 1,1 
‘Lille, R. D., ult IALOAL ioa, Mod. Mus., $7, 23 (1047). 


* Greenstein, J ‘Biochemistry of Cone’, qodemio Prem, 
Tunc., Now Yoik, 1047). PAMA 


Inhibitory Action of Cocaine 


DurEmsG a study of the inhibitory action of cocaine 
on cellular respiration, we found that the oxidations 
of added pyruvate by brain homogenate and by the 
respiring yeast, Torulopsis ualis, were inhibited to a 
similar degree, a 0:002-Af concentration of the drug 
causing an inhibition of about 50 per cent in each 
case. It had previously been shown, usmg Saoccharo- 
myoss cerevisiae, that the inhibition of fermentation 
by cocaine could also be attributed to the blocking of 
pyruvate metabolism, carboxylase being inhibited?*. 

Further analysis with the view of discovering more 
precisely the site of respiratory inhibition gave resulta, 
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details of which will be published elsewhere, which, 
when considered in conjunction with pharmacological 
evidence (anti-acetylcholine effect), that 
cocaine interfered either with the activation of acetate 
or with the utilization of active acetyl groups. One 
line of investigation to test this theory was to study 
the effect of cocaine on the biosynthesis of citrate 
from acetate. 

In experiments with yeast we followed the pro- 
cedure of Weinhause and Millmgton’, whereby citrate 
accumulates in an aerated suspension of starved 


inhibition of aconitase. 
having an initial pH of 7, with and without cocaine, 
were aerated at 30°. Samples were withdrawn at 
intervals for the estimation of -~ by the method 
of Natelson, Pincus and L nae 

In a typical experiment the following resulta were 
obtained : 


i hr. (¢ he vi 





In this experiment, during the two-hour period 
which falls m the most active stage of citrate syn- 
thesis, cocaine (0-001 M) inhibits the accumulation 
of citrate by 68 per cent. 

Our resulta show that the toxicity of cooaine towards 
tissue respiration lies in the ability of the drug to 
block the entry of two-carbon fragmenta into the 
tricarboxylic acid cycle, either by a specific inhibition 
of the condensing enzyme or by preventing the 
formation of available active acetyl groups. The 
latter possibility is being farther investigated. 

Baawpa E. RYMAN 
E. O'F. Warsa 
Department of Physiology, 
Royal Free Hospital School of Medicme, 
London. July 3. 
1 Ryman, B. BH., and Walsh, H. O'F., Natures, 167, 770 (1051). 
* Ryman, B. gered tears E. CF Bwakem. J., 50, 570 (1082). 
e ay Millington, BR. H., J. Amer. Chem. Sos., 00 
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$ Hydrolysis of Esters by Extracts of 
Insects 


O'Brısk, in a recent commmunication!, said that 
our remarks m the two lications to which he 
refers** could be interpreted as a statement that there 


was no choline esterase in adult Tribolium castancum 
Hbst. or larve of Tenebrio molitor L. The relevant 
sentences (ref. 3, p. 496) are as follows: “Preliminary 
testa with preparations of whole T'ribolsum castaneum 
Hbet.iand Tenebrio molitor L. failed to show any 
activity in hydrolysing acetyl choline. It should 
be pointed out that no persistent attempt was made 
to prepare an extract hydrolyamg acetyl choline since 
these preparations were found to have considerable 
esterase activity in hydrolysing ethyl butyrate and 
o-nitropheny!] acetate. It is posible that with a 
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different technique these insectes may prove a 
satisfactory source of choline esterase’’. 

O’Brien states that our led Hopf to believe 
that there was no choline esterase in adult T. 
castaneum and larvæ of T. molitor, but careful oon- 
sideration of the shows that he interpreted 
our work to mean t esterases other than those 
which hydrolyse acetyl choline may be important in 
the insecticidal action of organo-phosphorus com- 
pounds, and mdeed attached no theoretical import- 
ance to our inability to demonstrate the hydrolysis of 
acetyl choline in extracte of T. molor and T. oast- 
anewm with the techniques which were then available 
to us. O’Brien further inferred that our publications 
ee ee 


extracts and rejected the solids. No alcohol was used 
in the preliminary testa for choline esterase activity 


to which he refers was used 
of the inhibition of the esterases ter Aeee ethyl 
butyrate and o-nitrophenyl acetate, which are stable 
and. soluble in the presence of a high percentage of 
aloohol. 

We consider that the figures given by O’Brien for 
extracta of whole Tribolium 


be accepted as of similar activity m T. castaneum 
adults. , his figures for activity in both 
T; adults and T. molitor larvæ are oom- 


paratively low and their signifloance is difBoult to 
asees in the absence of the blank, which may be 
large (see Table 1). We ourselves have since been able 
to demonstrate hydrolysis of acetyl choline by ex- 
tracta of parts of adult T. castanewm but not of the 
whole insecta, or by whole T. molior larve (see 
Tables 1 and 2). We believe that it is likely that 
enzymes hydrolysing acetyl choline also occur in the 
larvæ of T. molsior, although so far we have not 
been able to demonstrate them. 

The main pomt of our communications was that, 
re ey ee er ee ee 
compounds on esterases should not be limited to 
those hydrolyaing acetyl choline; we did not wish 
to imply that we considered choline eaterase activity 


Table 1. HYDROLYSIS OF HETES BY Bxrmices or WHOLE IKKEOTS 
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+ Tixtracts wore in all oases by homogenizing with ioe- 
Er ra RR aerial 


unimportant. ee a 
esterase activity of organo-phosphorus i 
we have been investigating the choline aoe 
activity of extracta prepared from a number of 
species and instars of insecta. 

The use of orade extracts prepared by grinding 
whole insects with ice-cold water does not always 
yield preparations suitable for the measurement of 


_ the hydrolysis of acetyl choline by the Warburg 


technique. Our experimental technique was as 
follows. The insects were homogenized in ice-cold 
water and the activity was determined using the 
standard Warburg technique. The main vessel con- 
tained 0-5 ml. of 1 cent sodium bicarbonate, an 
aliquot of extract, water to make the total 
volume of fluid in the veasel to 8 ml.; 0-8 ml of 
0-5 per cent acetyl cholme chloride was placed in 
the mde bulb. The manometers were gassed with a 
mixture of 95 cent nitrogen, 5 per cant carbon 
dioxide, and determinations were carried out at 
25° C. 

In many cases a comparatively large amount of 
acid production occurs in the abeence of added sub- 
strate, which may obecure the measurement of the 
hydrolysis of acetyl Sage Table 1 gives some 
comparative data on the Apiary of acetyl choline 
and phenyl acetate. by o Insect extracts, and the 
rate of acid production in the absence of added 
sl dager eid nares sat Daaa (usually of the 
order of 1 ml. of 20 per cent extract manometer) 

to observe the hydrolysis of acetyl choline. 
We do not have complete data on measurements of 
the rate of hydrolysis of phenyl acetate by this tech- 
nique; but using other techniques we have readily 
demonstrated the hydrolysis of phenolic esters by all 
tested. This includes all the species listed m 
ble 1. The ubiquity of the occurrence of this 
general esterase activity and ita inhibition by organo- 
phosphorus insecticides suggest that it may be of 
importance in the action of these substances. This 
is supported by the apparent absence of choline 
esterase in the early stages of the eggs of tomato 
moth, which, as mentioned m our previous lica- 
tions, can be killed in an early stage of de opment 
by concentrated tetraethyl pyrophosphate. 

We must point out, however, tbat inability to 
SERE the hydrolysis of acetyl choline by crude 

under the mildest of conditions 

aoa te to mdicate the absence of enzymes 
which hydrolyse acetyl choline, as is shown by 
extracts of Tribolium castaneum adulta. The results 
to indicate the presence of an inhibitor m 

the extractes. In T. castanewn adults this appears 
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to be largely in the abdomen of the masect, 
choline esterase activity could be demonstrated m 
the head, and head and thorax alone and not m the 
whole insect. Activity in the whole insect could be 
shown by dialysia, or by centrifugation, when 
cholme-esterase is in the solids. The super- 
natant mhibits the activity of the oe 
m the solids (Table 2). The inhibitor is a 
heat stable, since boiling the supernatant fei not 
destroy it. It is possible that an inhibitor also occurs 
mr D. fasciatus, since there is no t choline 
esterase in whole crude extracts (see Table 1), but 
on dialysis the hydrolysis of acetyl cholme may be 
observéd, and in 30 min. 1 gm. of insects liberates 
80 c.mm. of carbon dioxide in the absence of added 
substrate and 160 c.mm. in the presence of acetyl 
choline. 

K. A. LORD 

O. POTTER 


O’Brien, R. D., Nature, 173, 102 (1963). 


EK. A., and Potter, O., Watwre, 166, 803 (1050). 
K. á., and Potter, O., Amm. App. Brel, 28, 405 (1051). 
A. 8., Ann. App. Biol, 3, 193 (1062). 


Schottky Defects in Solld Solutions 
Is the various statistical thermodynamic trest- 
ments of substitutional solid solutions, it is tacitly 
assumed that the number of ied lattice sites 
in’ the solution is either zero ce ihe fame as the 


vacancies occur? in excess of 5 per cent. This system 
is, however, atypical in that, among other things, 
the vacancies seem to origmate in special electronic 
effecta, since the fraction of unoccupied sites varies 
with composition in such & way that the number 
of conduction electrons per unit cell is mamtained 
constant. Schottky defects in alkali halide solid 
solutions have a simpler origin. The distribution over 
a of lattice sites of two or more ions differing 
ap ly in size introduces streases which lead to 
local lattice distortions and the occasional ejection 
of an ion. 

In solid solutions of potassium and sodium chlorides, 
a maximum of 1-1 per cent Schottky defects was ob- 
served’ for a solution in which the mole fraction of 
sodium chloride was 0:699. Thus in the solid solution 
vacancies are a hundredfold more abundant than in 
the pure salts. In solid solutions of potassium and 
sodium chlorides, the size difference is large and one 
expecta extensive vacancies. It is of interest to note 
that vacancies are even more abundant in the 
potassium chloride and bromide system where the 
eatin difference in ion size is only one-fifth as 

The data are given in Table 1, where the 
eed se es ee 
and the calculated results are from the unit cell 
dimensions reported by Oberliest. Errors assigned. 
to the densities were established by camparing the 
data, on the pure salts either with other literature 
results or with quantities determined in this lab- 
oratory. The errors assigned exceed by at least a 
factor of 10 the precision claimed in the original 


NATURE 


681 


. DITOS iD Sonorexy DATROTE Ix SOLID SOLUTIONS 
OF PoTésilUM CHLORIDE AND BROMIDE iT 25° O. 
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publications. For the two cases cited, Schottky de- 
fects in the solid solutions are orders of magnitude 
more abundant than in the separate salts, and from 
general considerations it seems likely that this is the 
usual situation with most solid solutions. 

All the binary alkali halide systems which have 
been studied**" are endothermal with respect to 
their components, and the curve showing the heats of 
solid solution versus composition rises more steeply 
on the side of the component of smaller lattice con- 
stant than on the opposite end of the composition 
scale. This and & simular r m the solid- 
solution demixing curve?” show clearly the soa eins 
behaviour, namely, that stresses are more 
wise Hibiae © E e a Iegecne faa te: 
the reverse process. Thus one is led logically to the 
notion that Schottky defects will be more extensive 
in the solutions which are richer in the smaller 
substituting ion. Not only is this trend a t in the 
two salt systems cited but also it is followed’ in the 
metallic system magnesrum—cadmium, where geo- 
metrical factors are Important (in this case shape 
difference rather than size difference is probably more 
important). Elsewhere it has been pomted out that 
the cadmium-rich solutions vacancies up to 
2 per cent. Unpublished calculations mdicate an 
undetectable o of vacancies in the mag- 
nesium-rich solutions. An interesting feature of this 
system is that the MgCd, superlattice contains 1-7 
per cent Schottky defects which remain frozen-in at 
absolute zero and produce!’ a substantial departure 
from the third law of thermodynamics. 

The existence of extensive vacancies in the system 
sodium—potassium chloride has received recent in- 
direct confirmation by Hyvonen" and by Rohel and 
Stadebnaier™ in studies of the kinetics of precipita- 
tion init. In both investigations an activation energy 
at low temperatures of about 20 kcal. is found, which 
is close to the value required to move a vacancy”. 
If the vacancy must be formed and moved, 
an activation energy. of approximately 60 kcal. is 
needed”. 

The foregoing remarks raise some in 

recent and apparently a 
attempts to calculate the energies of alkali halıde 
solid solutions. Earlier efforts were unsuccessful 
because of failure to allow for lattice distortions. 
Wasastjerna! and Durham and Hawkins have 
taken into account the energy reductions resulting 
from lattice distortions, and Wasastjerna in addition 
has evaluated the local-order parameter and made 
allowance for the reduction in energy due to departures 
from @ random distribution. Both treatments were 
remarkably successful in accounting for the energies 
associated with the formation of chloride— 
bromide solutions without allowing for the observed 
number of empty sites. If one can judge from the 
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energy required to create a vacancy im a pure salt, 
the anergy difference between a sound potassium. 
ehloride—bromide lattice and one containing of the 
order of 1 per cent defects should be considerable. 
It therefore seams that the success of these theories 
is largely forturtous. 
This work was assisted in part by the U.S. Atomic 
Energy Cormmission. 
W. E. Watiacs 
R. A. FUINN 
Department of Chemistry, 
University of Pittsburgh, 
Pittsburgh, Pa. April 1. 
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Low-Frequency Noise In the Range 0-5-20 

cycles per sec. 

Ix order to further understanding of magnetic 
fluctuations in the frequency range 0:5-20 cyoles per 
sec., & programme was mitiated by the Geophysics 
Rael Directorate, U.S. Air Force Oambridge 
Research Center, in November 1949. The work done 
by Menzel and Salisbury? and by Willis" was oon- 
tinued with the view of obtaining correlation with 
other geophysical and solar phenomena. 

The apparatus consiste of a pick-up loop with an 
effective area of 257 sq. m., & battery-operated a.o. 
amplifier designed for flat response from 0:5 to 
20 o./s. and & gain of 160 db., and a recorder origin- 
ally made for seismographic work. ‘The recorder, 
designed by R. L. Blumberg, has galvanometers flat 
to 40 cycles; chart speed is 1 mm. per sec. 

The To is at Maynard, Massachusetts, in a 
concrete building made for ammunition storage. The 
loop, located approximately 150 ft. from the building, 
and the connecting cable are buried approximately 
one foot deep. A second aite is 
located in the desert of New 
Mexico. Both srtes are remote 
from power lies and were 
chosen for their low-noise cbar- 
acteristics. 

Calibration of the amplifiers 
took place at least three times 
weekly. Fig. 1 illustrates the 
records obtained for 4 noise 
storm, a quiet period, and for 5 3 
calibration voltages. 

Continuous reco 


hourly. An index for low- 
trequency noise was formulated 
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by measuring the width of the base-level and re- 
ducing the to a uniform calibration of 
10 mm. = 1:0 uV. Spike activity unaccompanied 
by an increase in base-level was usually tranment. 
An index for solar radio noise (200 Mo./s.) was 
formulated m the same manner. 

The existence of storms in the ency-range 
under consideration seems indisputable. ing some 
intervals of heavy activity, values of more than a 
hundred times that of quiet-period readings were 
recorded. These storms occur quite frequently and 
cannot be attributed to man-made disturbances. 
Very often periods of heavy activity were found to 
coincide with similar periods in other geophysical 
phenomena’, 

A definite diurnal variation exista in the low- 
frequency data, and this variation 1s very much like 
that of the magnetic K-indices from Cheltenham 
(Fig. 2). Pomts are plotted for every three hours. 
The low-frequency curve representa 850 days of 
data; the K-index curve represents 450 days. 

In an attempt to determine whether or not low- 
frequensy noise is of purely local origin, apparatus 
was set up at a second site near Alamagordo, New 
Mexico. Amplification and recording equipment was 
the same and operating procedures identical at the 
two sites. The pick-up coils, however, differed m 
characteristiosg, the coil at Alamagordo presenting 
an effective area approximately fourteen times greater 
than that at Maynard. The noise-level recorded at 
Alamagordo was considerably lower than that at 
Maynard. The analysis of the corresponding records 
has not been intensive; but the following results are 
indicated. A tentative diurnal variston has been 
eatablished for Alamagordo from the data of one 
month and displays characteristics similar to those 
of the Maynard variation. The second result is a 
fairly close correspondence in sense, though not in 
magnitude, of the daily means at the two sites during 
a stormy period in August 1952. The storm can be 
divided into three major phases at both sites (Fig. 3). 

A. correlation and coincidence analysis was under- 
taken to determine interrelationships between low- 
frequency noise and other geophysical phenomena. 
Correlation ooefficienta of no mgnificance were ob- 
tained between low-frequency noise and (1) iono- 

herio storminess and (2) Cheltenham K-index. 
Coincidence studies for low-frequency noise and 
(1) solar flares and (2) SID’s revealed no direct 
relationship. A crose-correlation function was com- 
puted for low-frequency noise and solar radio noise 
(200 Mo./s.). ). A marked peak (0-57) occurs at 7, = 29. 
That is, there is a very significant correlation be- 
tween what happens one day on solar noise at 200 
Me./s. and what happens on low-frequency noise 
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Fig. 2. 
twenty-nine days later (Fig. 4). A tentative auto- 
correlation function was oomputed for the low- 

ency data in case any internal cyclic tendency 

escaped notice. There is a peak (0-44) at T = 37 
days. 
From the calculations made thus far, ib would seem 
that the phenomenon under investigation is a real, 
non-spurious, low-frequency disturbance, and that 
this disturbance has a regular diurnal variation. In 
addition, several tentative resulta seam indicated. 
The disturbance would not seem to be entirely local 
in origin ; the base-level activity in the low-frequency 
range resembles to some degree that of solar noise 
at 200 Mo./s. as recorded twenty-nme days earlier ; 
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and the diurnal variation of the low-frequency noise 
resembles that of magnetic K-indices. It is, of course, 
noteworthy that the lag between solar radio noise 
and low-frequency noise is within the range of the 
solar rotational period. 

A detailed report of this experiment will be pub- 
lished elsewhere. Assistance rendered by Mr. Harley 
Baird in obtaining the data is acknowledged. 


U.S 
Arr Research and Development Command. 
Mastna Hewissant 
Wentworth Institute. 
June 22. 

ett Balisbury, ‘Natures, 161, OL (1048); 

1 Wilts, H. Waters, 161, 887 (1918). 
* Aarona, J.. Proce. Amer. Acta. Arts and Sei., 7D, 4 (1051). 
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Control of Pseudomonas syringae with 
Streptomycin 
QLassHousE experiments on the control of stones- 
fruit-blast (Pseudomonas ayringas van Hall), a serious 
disease of stone-fruit trees in New Zeeland, have 
recently been carried out twenty-three pro- 
prietary therapeutanta and five antibiotic substances 
at varying concentrations. Vigorously growing seed- 
ling peach troes (Prunus persioa Sieb. and Zuco.) were 
used as test planta. With a sterile needle stems were 
lightly pricked at fifteen points and then sprayed 
with treatment solutions. After l4 hr., by which 
tame all plants were dry, they were sprayed with a 
48 ae b Aine oi epi Nee culture of a highly patho- - 
Ps. syringas and placed for three days 
in & te cabinet at 12° + 2° 0. and approximately 80 per 
cent relative humidity. Since planta kept for a longer 
period in this cabinet regularly dropped their leaves, 
they were removed after three days and placed for 
seven days in a humidity cabinet where the tempera- 
ture was 16° + 6°O. and a water mist was suto- 
matically distrib for 85 sec. every 84 hr. At the 
end of the ten days, number and length of lemons 
were recorded. Treatments were repeated on four 
different dates. By using the above technique a 
consistently high infection-rate was obtained, lesions 
developing at more than 85 per cent of damage 
points on check plants. 
Materials used were as follow: 


725 units 
Sueptonycin sulphate, per mgm. 
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None of the proprietary therapeutants was highly 
effective under these conditions, the best being 
‘8.R.406’. Used at concentrations of 2 Ib., 8 Ib. and 4 ib: 
per 100 gallons water, lesions developed at 58 per cent, 
60 per cent and 80 per cent of the moculation pointa 
compared with 88 per cent, 93 per cant and 89 per 
cent respectively on check planta sprayed with water. 
At the highest concentration, ‘8.R.406’ caused 
considerable foliage Of the antibiotic 
materiais tested, tomyscin sulphate was out- 
standingly the best. On planta sprayed with strepto- 
mycin at concentrations of 250, 500 and 1,000 ugm. 
per ml., lesions occurred at only 16 per cent, 12 per 
cant and 10 per oent of the sixty inoculation painta, 
compared with 87 per cent, 88 per cent and 98 per 
cent respectively on check plants. Streptomycin 
sulphate caused no damage at any concentration 
used. The average lesion-length on check plants was 
8-1 mm. compared with 2:3 mm. and 1-3 mm. 

i on plants sprayed with streptomycin at 
500 and 1,000 per ml. Aureomysin, while 
substantially infection at 1,000 pgm. per 
ml. (20 per cent infection), was ineffectual at 500 ugm. 
per ml. (87 per cent infection) compared with 93 per 
cent and 100 per cent infection respectively on check 
planta. 

It is icularly noteworthy that streptomyom 
sulphate has been effective when other materials 
accepted as therapeutanta have not controlled the 
stone-fruit-blast bacteriam. It is also of interest that 
several thera ts gave less control at high con- 
centrations at low concentrations. 

Further feld and glasshouse experiments are in 

and will be reported elsewhere. I wish to 
thank Mr. M. H. Dye, Microbiology Section of this 
Division, for suggesting the use of, oe elas iad 
advice on, the antibiotic materials used. 


D. W. Dym 


Effect of Antibiotics on the Growth of the 


Silkworm, Bombyx morl L. 

Ona administration of antibiotics such as peni- 
Gillin, streptomycin, aureomycin and chloromycetin 
is known to stimulate the growth of mammals! and 
birds’. 8o far, no analogous work appears to have 
been carried out with insects. 

The beneficial action of the amtibiotica has been 
attributed (a) to their activity in conditioning the 
composition of the intestinal flora’, (6) to their 
potential role as possible growth-factors for the host, 
and (o) to ther ability to increase, in some yet 
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undiscovered manner, the biological of the 
animal as & converter aa a t 


Our earlier experimenta with antibiotics were 
concerned with a study of their effect on the incidence 
of disease among batches of silkworm larvw when 
they were fed with supplements of protein hydro- 
lysates. They showed that penicillin and streptomycin 
bring about a significant increase in the -weight 
of the larvæ when 
hydrolysates*. This work has now been extended to 
other antabiotics—eureomycin, terramyoin and chloro- 
mycetin. Since these ane biotios have been known to 
influence the utilzation of proteins by animals, 
extra supplements of nitrogen m the form of two 
typea of amino-acid mi corresponding in com- 
Sla daly gir of casein and silk fibrom, 

led to the larves treated with the 
OA Noea control batches without the 
antibiotic and “the a supplements were maintamed 
simultaneously. 
The e ai consisted of only the four major 
amino-acids of the silk fibroin, namely, glycine, 
alanine, serine and tyrosine, in approximately 
cag roportion in which they are known to occur 
ə protein. The Mysore x ©. Nichi-]1 oros- 
ised Incve after the wind ande rere alodial fos 
equal weight and gize. Batches of ten larve were 

l in duplicate for each treatment, and each 
of the individual larve was reared tely in a 
glass cage of its own and fed by the ‘sandwich’ tech- 
nique developed by us’. The maximum average 
weight attained by the larvm, the average weight 
of the pupe and that of the silk are given in the 

table. 

The reeulta show that, of the antibiotics tried, 
aureomycin and chloromycetin, when administered 
alone to the mikworm, give an mcrease of 9-10 per 
cent both im the body- and the pupal-weightsa. The 
output of silk, on the other hand, does not show a 
corresponding Increase; on the contrary, there is 4 
definite decrease of about 5-8 per cent. The ammo- 
acid mixture corresponding in composition to casein, 
when administered alone, increases the body-weight 
by about 15 per cent, while the pupal-weight is 
raised by about 8-5 per cent. The morease m the 

t of silk is only 2-5 per cent. 

en the antibiotics and the amino-acid mixture 
are given to the silkworm larve in combmation, the 
maximum increase of larval- and -weights 
attained earlier are not only but also 
there is a definite 8-14 per cent increase in the out- 
put of silk. A similar imcrease can be observed in 
the case of the amino-acid mixture nding in 
composition to that of silk also, alnnocah naa not 
80 pronounced. 

It would appear that antibiotice, when adminis- 
tered alone, shift the nitrogen metaboliam of the 
silkworm in favour of moreasing the body-weight at 
the expense of the precursors of silk. When, however, 
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an adequate quantity of extra nitrogen of high 
quality is provided, the precursors of silk are formed, 
as evidenced by the increased output of silk. This 
would mean that the antibiotics influence the nitrogen 
metaboliam of the silkworm and achieve s better 
utilization of even the extra supplements of amino- 
acids. In the absance of the antibiotica, however, 
this supplemental source of nitrogen does not appear 
to be utilized for silk production, as can be seen 
from the table. The ‘ossein mixture’ alane gives only 
2-5 per cent mcrease in the yield of silk, whereas, 
with the antibiotics, the yield of silk ıs Increased by 
8-14 per cent. 

The ‘silk mixture’ alone, being biologically in- 
adequate In its composition, as co with the 
‘casein mixture’, shows a smaller increase in the larval 
growth. In combination with the antibiotics, however, 
mecreases of weight ranging from 11 to 12 per cent 
are obtamed. It would appear that antibiotics can 
effect a better utilization of even a biologically m- 
adequate source of nitrogen present in the feed of 
the silkworm. ; 

Terramycin, either by itself or in combination with 
the ammo-acid mixtures, does not appear to have 


any beneficial effect either on larval-growth or on - 


suk-production. 

Details of this work will be published elsewhere. 
Our thanks are due to the Central Sik Board, 
Government of India, for financial assistance, and 
to the Director, Indian Institute of Science, for his 


Bangalore 3 
April 80. 
» Hwa Lih and Beumann, C. A, J. Mutrit., 46, 143 (1951). 
"HH Cr een BE., Proe, Soe . Bol, Med., 76, 58 
*Stebarth, J. ML Gummer J., Stern, J. R., and Schnelder, B. H., 
Proc. See. Kap. Piel. èd., 78, 15 (1081) 
t Blam, J. F., L. L., and Couoh, J. R., Proo. Soe. Bap. Biol. Med., 
78, 832 (1951). 
* Briggs, J. R., and Beeson, W. H., J. Amimal Sai., 10, @%0 (1961) 
t Wurthy, IL VY., Shankarappa, B. 8., ami M., Owrr 
Sail.. 20, (1051). 
' Murthy, M. B. V., ami Breentvamuya, MI. (tn the prens). 


Selection of the Oil Palm (Elaels 
guineensis) in Africa 


HrrawerTo, wark on the selection of the oil palm 
in Africa has been dirbcted chiefly towards increasing 
the pericarp content, of die faut, the: Hasediare 
‘behaviour of the relevant factors being comparatively 
well known as a result of the work carried out by the 


INEAC in the Congo. It would appear, how- 
sever, that the ction in weight of bunches has as 
eo are roved. In large-scale plantations, 
blocks planted with seed taken from natural caer 


have, under similar conditions, given bunch-wei 

yields comparable with those obtained from ka 
planted with selected seed. This lack of improve- 
ment in production in weight of bunches manifests 
tteelf particularly in a very wide variation in the 
wields of individual palms of the present varieties ; 
indeed, this constitutes one of the main causes of 
the relatively low yields obtained from such planta- 
tions. With the view of reducing this wide variabili 

m individual production, the possibility of elim- 
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inating mediocre Dog in the nursery before 
fleld-planting has investigated. 

The basis of this investigation may be indicated 
as follows. Instead of considering the annual pro- 
duction or total growth of a palm, or group of palms, 
in terms of vegetative organs and reproductive organs, 
which are not strictly comparable, I have suggested 
that the annual production can be expressed with 
sufficient accuracy by a single figure, namely, the 
weight of dry matter in the different organs. This 
method of expreesing the potential-annual production 
pee ee of the samo age, belonging 
to the same variety and growing under similar 
conditions, are m mind the dis- 
tribution of the dry matter content between the 
different organs in young palms not yet in production 
on one hand, and that of producing palms on 
the other, it was conchided that, at a given time 
and under sunilar conditions, the young plants which 
produced the greatest quantity of leaf matter (that 
is, number of leaves x average leaf area) would be 
those which later would give bunch-weight yields 
above the a 

On this theoretical basis, investigations were made 
of producing palms to see if there was any correlation 
between the quantity of leaf-matter produced and 
bunch production, Six groupe of palms, ranging from 
four years and leas (onset of production) to 4-9 years 
old were in gated. From the collected resulta, ıt 
& (1) that there is a positive correlation 
(P = 0-02) between binch production and the 
number of leaves and spear leaves present in the 
crown of the palms during the first two productive 
years; (2) that this correlation disappears two yoars 
after the onset of production; and (8) that among 
very young palms (four years and less), as well as 
among young palms not yet in production, there is 
equally a positive correlation between the surface 
area, of the leaf and the pinnæ on one hand and the 
number of leaves present in the crown on the other. 
Thus, i into account the fact that the 
fronds and central spear in the crown visible at any 
given moment correspond to the number of fronds 
produced during the two previous years, it would 
appear that there is 4 marked positive correlation 
between the bunch production of a group of palms 
durmg the first two years of production and the 
quantity of leaves produced by this group during the 
two years before production started. fact that 
In six-year-old and older palms, the crowns of which 
no longer contain any fronds produced before the 
onset of frurting, this correlation no longer exists 
may be explained by the marked antagonism between 
the vegetative and fruiting developments. 

Consideration of experimental results obtained by 
Mr. J. D. Ferwerda (agronomist of this Research 
Departanent) has led to the conclusion that the 
number of fronds produced before the onset of fruit- 
ing, or the potential production of fronds, is @ con- 
stant genetical factor in a palm or group sa roe 
As, further, for a particular group of 
is a high pouitive correlation (r = + 0-9) rie 
the cumulative production of this group over two 
years and the average total yield during twelve 
consecutive years, the final conclusion may be drawn 
that there is a positive correlation between the 
quantity of fronds produced during a particular period 
before fruiting begins and the weight of bunches 
produced in later years. From the same resulta 
the conclusion has also been reached that there is a 
poaitive correlation between the potential frond pro- 
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duction of a growp of palms before the onset of fruit- 
ing and the average precocity of the palms ‘of the 


group. 

The -value of the criterion ‘production of fronds 
during a particular period before the onset of pro- 
duction’ having been determined, an easy method, 
enabling this to be put into practice,- was sought. 
It should be borne m mind that, in large plantations, 
the number of planta produced annum may reach 
several hundred thousand. aa this account, an 
attempt was made to establish a correlation between 
the quantity of leaves produced during a given period 
and the height of the plant—in practice, the length 
of the most fully developed leaf. Actually, the length 


of the frond is the principal factor determining leaf 


- surface, and, aa shown above, this is correlated with 


bunch production. Observations on this pomt were 
made on seven seriea of n palms, 4-12 months 
old. These established the fact that whereas there is 
almost no correlation between the quantity of fronds 
produced during 4 given period of time and the height 
of the plants at four months, there is a very marked 
correlation (P = 0-001) at twelve months (correspond- 
ing to an average height of the plants of + 130 cm.). 
A rational selection can thus carried out in the 
nursery, based on the existing correlation between 
the height of the plants at one year old and later 
production m the plantation, provided all other 
conditions in the nursery are ; 

From the obeervations made during this study, 
some inferences have been drawn i the 
antagonism between the vegetative development and 
the fruiting of palma. These and the corollaries implied 
would seam to suggest that this antagoniam affects 
the number of fronds , the leaf area of the 
developing fronds, and the rhythm of development 
- in the growing leaf. The evidence also indicates that 
the onset of production—mainly the active growth 
of the first female inflorescences-——constitutes the 
opening: of a critical period for the palm and creates 
a physiological di Uibrium which only oom- 
pletely disappears after two and a half years. The 
incidence of this physiological condition and the 
- antagonism between fruiting and vegetative develop- 
ment have also thrown new light on the pathological 
condition known as ‘little leaf’. Lastly, the criterion 
of selection im the nursery proposed here may be used 
to advantage in the selection and breedmg of high- 
yielding pains, the procedure bemg essentially based 
on the hereditary transmission of geno-complexes. 

This work will be published in full elsewhere. 

A. Duvouvet 


Wind-borne Dispersal of Potato-Root 
Eelworm 


Srxom the potato-root selworm Heterodera rosto- 
chiensts Wol. o established in the main potato- 
growing areas of England, it hns been realized that 
this pest can be transferred fram infested to free 
fields in many ways?*. 

In Britain some of the main potato-growing areas, 
heavily infested with potato-root eelworm, are 
situated on deep, light, easily worked land. Some 
of these areas, such as the moss lands of south 
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Lancashire, the peat lands of the Isle of Axholme, 
Lincolnshire, the fens of Kesteven, Lincolnshire, and 
parts of East Anglia, suffer severely from dust storms 
under certain climatic conditions. Recently, observa- 
tions were made to ascertain the extent to which 
oysts of H. rostochiensis can be transported during 
these dust storms. Strachan and Taylor’, in 1929, 
suggested the possibility of cyste being d-borne ; 
but no conclusive evidence has been obtamed from 
work in Britain. Chitwood‘, in the United States, con- 
firmed that cysts were borne with the wind, as he 
collected small numbers among detritus blown from 
an mfested field on to the surface of snow covering 
an adjoinmg uninfested one. The maximum distance 
at which cysts were recovered was 935 ft. from the 
source of infestation. an 

In order to obtain further information concerning 
the part played by wind in distribution, three trape 
were erected in March 1953 at Wroot in the Isle of 
Axholme, Lincolnshire. at the edge of a fleld of light 
sand and peat which was known to blow readily. 
The eelworm infestation on this fleld was not heavy 
-—eight viable cysts per 25 gm. The traps were of 
sheet metal, 15 in. square with a light bolting silk 
bag attached. These were placed so that the centres 
of the traps were 1 ft. 14 in., 2 ft. 64 in, and 3 ft. 
114 in. above ground-level. They faced south-west, 
the direction of prevailmg wind which produces dust 
storms. 

On March 28, 1953, such a storm developed. Most 
flelds within an area of 10 ag. miles were blowing. 
The maximum wind recorded at a nearby aerodrome, 
three miles to windward of the trape, was 25 knots 
from a direction 260° from true north. 

The resulta obtained by examining the three catches 
of soil are given in Table 1. 






Tahie i 
Weight | Yolome; Fall Bemi- 
Height of trap of sof | of soll o | viable 
(gm) (0.0.) cysta 





20,012 


* Remi-viabis cysts containmg loss than fifty eqgs. 


Egg-counts made on five samples of cysts gave 
an average of 1387 eggs and/or larvae per viable 


oyst, 55:5 per cent being eggs and 44-5 per cent 
larves 


It would appear, therefore, that under the conditions 
of March 28, 1958, there was a considerable move- 
ment of cysta in blowing soil. The conditions ext- 
ing were by no means exceptional, it beng common 
to have five or six such windstorms each year. On 
this one day alone, at least 5,180 viable cysta moved 
over a front 15 in. wide and 4 ft. 6 m. high. This ie 
equivalent to approximately 1,250,000 cysts over a 
100-yd. front to a height of 4 ft. 8 ın. Although most 
of these cysta travelled not more than 18 in. above 
the ground it 1s considered that they can be easily 
wind-borne fram field to fleld, since these arear 
normally have few hedges or other natural wind: 
breaks, the field boundaries consisting of shallow 
dykes over which soil passes on the wind without 
hindrance, 

It is suggested, therefore, that in these well-defines 
areas of blowing soil, the agency of wind in bringing 
about local distribution of eelworm oysta is of con 
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siderably greater importance than the acospted 
«nethods of spread, on implements, geed potatoes, etc. 


J. H. WHITE 

Ministry of Agriculture and Fisheries 

National Agricultural Advisory Service, 
Shardlow Hall, 
Shardlow, Nr. Derby. 
July 4. 

i 7a at ma a T EEDS 
‘Peters, B. G., Rey. Lance. Agric, Soo. Ann, J. (1940). 


1 Strachan, J, and Taylor, T. HE , Univ of Leeds and the York Ooun. 
for Agrio. Hduo Bulletm No. 159 (1929) 
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Siliceous Spicules in the Calcareou# 
Sponge, Leucandra johnstonii (Carter) 


Srronamns of this sponge collected at Calf Sound, 
-sle of Man, were investigated for spicules, and for 
heir arrangement in the body of the sponge. Six 
types of spicules were found, ranging from very large 
+etraradiates and triradiates to long slender and 
inute rod-like oxea}. “When the acid test was 
apphed to a slide with dried spicules, all exoept the 
long slender oxea dissolved. These oxea are present 
an large numbers, and are set vertically in a palisade 
«ound the osculum. 

When mixed spicules are examined with & geo- 
Mogical microscope, crossing of the nicols causes five 
of the spicule types to show up as iridescent bodies 
calcite); but the long slender oxea disa they 
are isotropic, and probably composed of colloidal 
mopaline) silica. A sensitive chemical analysis gave a 
strongly positive test for silica. 

So far as is known, in no other calcareous sponge 
bavo siliceous spicules been observed. I ahould be 
«<rateful for more specimens of the sponge in order 
that a full account can be prepared. 


N. B. Hanns 
Zoology Department, 
University of Reading. 
Aug. 31. 


t Bowerbank, J. B., ‘British Spongiade’’, 8, 36 (1966) (as L. nirea). 
Haeckel, E., “Die Kalkechwimme”’, a a Pl. 84 th. (1872). 


The American Slipper Limpet (Crepidula 
fornicata) in Milford Haven 


Dvoarxa a short survey of Milford Haven (July 
27—30, 1953) for the purpose of assessing the poesi- 
bility of reviving the o fishery, six American 
slipper limpets (Orepidula fornioaia) were found in 
or near Pennar Gut, the estuary of the Pembroke 
River. Crepdula, a serious pest of oysters, had 
previously been recorded only from the east and 
south coasts of Britain!. The limpets, varying in 
length from about 12 to 50 mm., were found during 
approximately half an hours examination of the 
shores uncovered at low water of a good spring tide. 
Much of the time was devoted to other tasks and 
undoubtedly more lmpets would have bean found 
m an intensive search. The limpets taken comprised 
four singles and one colony of two. Two of the 
isolated limpets were covering spawn. It has been 

* that isolated females may be capable of 
#elf-fertilization, but this has not been proved experi- 
mentally. Since young males are actively motile, 
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the possibility that these apparently isolated females 
had been fertilized by itinerant males cannot be 
excluded. The minimum size at which males may 
become sexually mature is not known, but it is 
certainly very smali, probably less than 10 mm., 
and such tiny males are easily overlooked on the 
shore. ; 

Pennar Gut was used in the years following the 
Second World War for laying up both merchant and 
naval ships, and is adjacent to Pembroke Dock. 
There is a abip-breaking yard on the opposite shore 
near Milford ven. Evidence has been adduced! 
to show that a major factor in the spread of Crepidula 
has been the movement of laid-up naval and merchant 
ships, which may remain for several years in infested 
areas on the east and south coasta of Britain and later 
be transferred for refitting or breaking-up to other 
areas. Very frequently, such vessels carry mussels 
and slipper limpets on their bottoms, and as a result 
Mytilicola intestinalis, the copepod parasite of mussels, 
and Orepidula have reached new areas’*, It is to 
be anticipated that, when a careful search is made, 
Orepidula will be found in the Firths of Forth and 
Clyde, at Londonderry, Barrow-in-Furness, and at 
other porta in South Wales, to all of which laid-up 
ships have been traced after periods in east and 
south coast porta. 

H. A. COLE 


R. H. BARD 
Fisheries iment Station 
(Ministry of Agriculture and Fisheries), 
Conway, 
North Wales. 
Aug. 11. 


i Cols, H. å., Fisk. Invex., Ber. 2, 17, 1 (1062). 
* Orton, J. H., Nature, 160, 279 (1968). 
* Bolster, G. O., Fisk, Invent., Ber. 2 (m the press). 





A Plasmodium in Common indian 
Partridges 


Ow routine examination of birds commonly found 
in the vicinity of Delhi during the winter months, a 
species of avian malaria ite was observed in 
some wild idgres Freeclinus pondicerianus 
inierpostius ), & species widely distributed in 
many parts of India and locally known as ‘titar’ 
(Hindi). 

Gametocytes and all stages of asexual forms were 
detectable in the erythrocytes. The ite appears 
to resemble P. polare first found by Manwell (1935) 
in & cliff sparrow (Petrochslidon lunifrons lunirons 
Say). 

Infection was invariably found to be low; but it 
had always been possible to passage the mfection 
to fowla and chicks by blood inoculation from part- 
ridges showing infection. This infection was later 
transmitted from Tom to fowl and from fowl 
to fow] through Aedes agypti. 

It is believed to be the first report on any plas- 
modial infection m Indian partri 

The strain is now being maintamed in fowls and 
further studies are in progress. 


A. P. Ray 
V. N. BHATNAGAR 
M. K. Mexnox 
Malaria Institute of India, 
Delhi. 
June 27. 
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Suckling Reflex in the Cat 


For experimental purposes, some new-born kittens 
had to be reared in the laboratory away from the 
mother. Difficulties were encountered in inducing the 
kittens to docept milk administered by means of a 
glass pipette, until a way of evoking the suckling 
response was found. It was observed that slight 
preasure fram the pipette applied to the premaxillary 
part of the palate mvariably uced the suckling 
response which was maintai go long aa the kitten 
was disposed to accept food. The main feature of 
_ this response is a slight protrusion of the tongue with 
side-to-side concavity of the dorsum, which assumes 
the shape of a shoehorn. The nozzle of the pipette 
is firmly 


posterior part of the tongue press against the palate. 
A closed channel is thus formed within the oral 
cavity. The protruded tip of the tongue works up 
and down the side of the pipette in a milking 
action. Suction is created by alternate depression 
and elevation of the floor of the oral cavity 
along with the mandible, while the margins of the 
tongue and the palate together mamtam the closed 
channel. - 

It will be noted that the mechanism described 
above differs from that in the human baby, in that 
the lips take no part at all in sealing the oral cavity 
off from the exterior. An oral sphincter of the human 
type does not exist in carnivores. 


A. MOMODDIS 
Department of Anatomy, 
Faculty of Medicine, - 
University of Malaya, 
Singapore. 
July 7. 


A Humån Blood-Group Gene Intermediate 
between M and N 


Wana many blood-group antigens have, sub- 
sequently to their discovery, proved to be divisible in- 
to a number of sub-types, the M and N antigens have 
shown little tendency to be subdivided. Aberrant M 
and N antigens have from time to time been described 
and attributed to corresponding genes, sometimes 
characterized as M, and N, but both of these are 
extremely rare, with ies of the order of 1 in 
1,000 in all populations hitherto tested. It was there- 
fore with great surprise that we found examples of an 
abnormal M antigen and also of an abnormal N ina 
single English family. The resulta of our testa on 
members of this family are shown in Table 1. The 
sera used have each been tested with consistent 
results against very many—-m some cases thousands 
——other red oell samples. The classification of the 
sera into positive and negative reactors with mem- 
bers of the O. family depends solely on tests on mem- 
bers of that family and on incomplete testa on one 
other unrelated person. All the testa have been carried 
out at least in duplicate, and in the case of Mrs. O. 
and K. ©, testa have bean done on separate blood 
samples at intervals of several months. 

It will be seen that the red cells of Mrs. C. and P. C. 
react with all anti-M sera, but with only three out 
of twenty-four rabbit anti-N and two out of four 
human anti-N sera, while those of K.C. react with 
all anti-N sera and with all but one of twenty-one 
rabbit eanti-M, and all but one of six human ant-Af 


NATURE 


- 


October 10, 1953 va. 172 


Table 1. 


RUACTIONS OF RID CALLIS oF O. Pawitr WITH AXTI- M 
Awtl-Y, Avti-3 AND ANTI-« Suna 





sera. The Henshaw and Hunter antigena! which form 
part of the MN Ss complex were shown to be absent 
from the red cells of all five persons. The wife and 
daughter of K.O. were both shown to be of the 
nornfil genotype NaNe. 

Aocceptmg the stated relationships of the ns 
tested, the hypothesis of separate M, and N, gene 
occurring in the one family is genetically impossible, 
sginoe K.O. must have obtained his normal N fron 
his father and his abnormal M from his mother, who 
however, has a normal M and an abnormal N. The 
occurrence of the very rare N, and of a mutation from 
M to M, in a single family is too highly improbable 
to be considered. 

Samples of the anti-M sera which agglutmated the 
red cells of K. C. were absorbed with normal M and 
MN cells and were then found not to agglutinate the 
K. O. cells. This shows that the aggiutmation of the 
cells of K. C. cannot be due to an extra antibody im 
the anti-M sera, corresponding to some rare antigar 
independent of the MN system. It was similarly 
shown that the agglutination of the cells of Mra. C. 
and P.O. was not due to an additional antibody im 
the anti-N sera. 

No genstically tenable echeme of modifying genes 
appears capable of accounting for the phenomena. 

The only hypothesis which we have been able to 
formulate to account for our observations depends op 
the occurrence of a gene having p ies Intermed. 
iate between those of the M and the N genes, and 
allelic to thease. If we provisionally call this gene Mf”, 
then it is assumed that red cells of genotype MM: 
will be agglutinated by all anti-M sera and by some, 
but not all, anti-N sera, whereas those of gano 
NM° will be agglutinated by all anti-N sera but only 
by some anti-M sera. The gene M*, being an allele 
of M and N, will be closely linked to S or s. Sera 
were fortunately available to test all members of the 
family with anti-§ and anti-e, and the reactions of the 
cella of the five with each of these two sere 
provide a critical teat of the hypothesis. The reactions 
of all members of the family can be accounted for ir 
full by assigning them the genotypes shown in the 
accompanying di | 


Mrs. 0. Mr. ©. 
gic cache: ARERR ARI 
L n d 
A. GC. P, 0. K. O. 
MSjNs MI]: Naj M*s 


The MN Ss genotypes of the O. family 


The properties here attributed to the M° gene art 
almost completely analogous with those of the o? gen 
in the RA system". 


So isso October 10, 1953 


The agglutination experiments were supported by 
1umerous titrations, and absorption and elution tests. 
Whe observations will be published in detail elsewhere. 
I. DunsFORD 
Yational Blood Transfusion Service, 
Sheffield. 
Ermana W. Lxx 
A. E. MOUBANT 
Blood Group Reference Laboratory, 
Medical Research Council, 


Chalmers, J. N. AL, 
Med. J., 3, 175 (1053 
maoa, i E Banger, Ruth, and Lawler, Sytvm, D., Heredity, 2, 237 


Golgi Bodies in the Male Germ-Cells of 
Vaginula maculata 


Recount works of Baker! and Thomas*® have re- 
vived Parat’st vacuome theory of the Golgi apparatus 
n an amended form. According to them, living cells 
xontain spheroids stainable with neutral red, each 
aati being invested with a ‘lipoidal pellicle. 

mas* has claimed to show that the dictyosomes 
and networks, produced m nerve-cells by methods 
minvolying the use of osmium tetroxide and silver 
strate, are caused by the over-impregnation of 
anitochondria and spheroids and unspecific precipita- 
sion of silver and osmium. Coda aah hi 
view Baker has proposed a new term, ‘lipochondria’, 
Wo replace the ‘Golgi apparatus’, as nothing corre- 
sponding to the network described by Golgi 
exists in the living cell. omas’ has attempted a 
«omparison of the Golgi elements of the male germ- 


«ells of gastro molluses and those of nerve-cells 
ain the light of hia own view of the structure of these 
inclusions. 


The observations made by me on the cytoplasmic 
organelles of the male germ-cells of the pulmonate 
lane ate Vaginula maculata, collected at Alla- 

bad, offer no support to the fia ocean of 
Thomas. Hach male germ-cell of V spermato- 
gonium, spermatocyte, or spermatid, contains a 
aingle Golgi body, which is easily observable by 
ordinary microscopy, unstained and mounted in 
10-7 per cent solution of sodium chloride. No part of 
this structure stains with neutral red, and the entire 
body colours with aqueous solution of methylene bine 
ased in a concentration of 1: 10,000. It does not 
appear to contain vacuoles. stainable or non-stainable 
with neutral red, in ita substance. Instead, it is 
observed to be a4 spherical body consisting of a 
denser cortex and a thimner medulla—the externum 
and internum. In material treated according to 
Ludford’s modification of Mann—Kopech (the period 
of post-oamication being limited to three days), the 
Go element is observed to consist of a heavily 
blackened thin rim and an osmiophobe interior, the 
Watter appearing homogeneous and alightly tinged 

black. There is no evidence that the oamiophobe 
part consista of collapsed vacuoles. In cases of heavy 
impregnation, small spherical objects are found 
attached to the externum and sometimes the entire 
structure becomes dense black. 

Although neutral red solution never stains the 
Golgi element, neutral red bodies do a in the 
cytoplasm in the neighbourhood of the i element 


and elsewhere. These gradually increase in size with. eee tae E a 
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the pamage of time and do not correspond to any 
elementa that can be made out in the unstained, living 
cell. Baker’ also has recorded that the vacuoles con- 
tained in the Golgi bodies of the male germ-cells of 
Heliz are not stained with neutral red, and that this 
dye stains vacuoles elsewhere in the cytoplasm, which 
are not pre-existent. 

Both Thomas and Baker use the term ‘lepidosome’ 
of Parat for describing the cortical part of the Golgi 
body. It may be mentioned, however, that Parat’ 
used ‘lepidosomes’, or ‘lepichondriosomes’, to desig- 
nate the dictyosomes of male germ-cells, because he 
believed that these structures (the ‘dictyosomes faux’), 
which occur around and between the neutral red 
vacuoles, are specially modified chondriome (‘chon- 
driome actif’) especially rich in their lipoidal contents. 
Parat? wrote: “Nous avons montré que parmi les 
éléments imprégnables dans oette zone il falait 
distinguer les éléments vacuolaires que seul Perroncito 


est montré capable de imprégner et qui sont les 


vrais diciyosomes et cea éléments mitochondriaux 
rec a que lon a appelés à tort dictyosomes ; 
nous leur avons donné le nom de km 
ou ’, (Italics Parat’s.) Since Baker and 
Thomas do not hold that the lipoidal pellicle of the 
spheroid is of mitochondrial derivation the use of 
this term is scarcely justifiable. 

To the Golgi body of the male germ-cells of Vaginula 
this term is inapplicable. It is true that both the 
Golgi body and mitochondria become equally well 

in Mann—Ko preparations and that 
the Golgi body is le with acid fuchsin and 
Heidenhain’s hematoxylm after fixation in such 
fluids as Champy’s and Flemming’s without acetic 
acid ; nevertheleas, the two inclusions differ morpho- 
logically and histochemically. The Golgi element 
Ce ee ee 
act that it persists after treatment with a fixative 
like Bouim’s and afterwards stains distinctly with 
gentian violet and such-like stains. Nota pace of 
mitochondria remains in such preparations. The mito- 
chondria stain with janus green B and take a distinct 
green colour, but not the Golgi elament. The Golgi 
elament colours with methylene blue solution, which 
leaves the mitochondria entirely unstained. Simi- 
larly, the i element stains deep blue with aqueous 
solution of nile blue sulphate (about 0:01 per cent) 
but not the mitochondria. The mitochondria occur 
as spherules; no chains and filaments are observed 
after colouring with janus green B. 

Palade and Claude’#, who believe, an the bams 
of their own work on the homogenates of a wide 
variety of vertebrate somatic tiasues, that “the Golgi 
apparatus is a gross artefact, namely, a myelin 
figure, or a complex of myelin ”, dismiss the 
Golgi bodies of male (and also female) germ-cells as 

“organelles to this specialized cell-line’’, one 
of the reasons adduced for this conclusion being that 
they (the Golgi elements of germ-calls) can be observed 
in the living cell. This comes very near to Schlottke’s® 
attitude that the cytoplasmic inclusions of the various 
kinds of cells of even the same organism are not 
comparable—an opinion which has very little to 
recommend it. 

A rather remarkable feature of spermioteleosis in 
Vaginula is the fact that an acrosome does not 
develop in the early spermatids at all. The Golgi 
body, which is present in the spermatogonium and 
spermatocyte in the part facing the external surface 
of the follicle, moves in the pagum to the part of 
e centre of the follicle. 
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At the same time the nucleus, which occupied «4 
central position in the spermatogonium and early 
x bagels moves towards the outer mde. As 
tid becomes drawn out and elongated, 

the Gols element is observed to lie in the middle 
of ita body for some time, but soon it moves away 
towards the tail end. In the early spermatozoon the 
Golgi element breaks up, ita parts gradually becoming 

indistinguishable from mitochondria. In the elongated 
spermatid, m which the Golg body has moved to the 
posterior end, an acropome can be made out as a 
barely distinguishable structure applied to the tip of 
the nucleus. There 18 no connexion between the 
Golgi body snd sorogome. 
_  Gatenby?* has described an acrosome in the 

spermatids of Limnaa stagnalis. This acrosome is, 
howevor, figured as a thin ridge on the nuclear mem- 
brane of a spermatid and appears indistinguishable 
from it. In this respect, conditions in the spermatida 
of Vagula and Limnæa appear to be similar. It is 
obvious, in any case, that the secretion of the aoro- 
some cannot be the only function of the Golgi body, 
since in the spermatids of Vaginula there is quite a 
large Golgi element, but tt takes no part in acrosome 
formation. 

The mitochondria ‘remain scattered haphazard 
throughout the course of togenesis. 

A detailed account will published elsewhere. 


M. D. L. Sarvastava 
Zoology Department, 
Allahabad University, a 
* Allahabad. May 16. 
1 Raker, J. R., Quart. J. Miro. So., 83, 1 (i044). 
t Thomas, O. L., Quart. J, Micro. Soi., 88, 445 (1017) 
* Thomas, O. L., Qurrt. J. Micro. Soi., BB, 882 (1918). 
s Parat, M., and Painleré, J. O.R. Acad. Soi., Parts, 179, a i 
‘Raker, J. R~, Quart. J. Muro. Sci., 90, 293 (1940) 
t Parat, M., C.R. de Amo. Anai., $3, 353 (1028). 
* Palade, G. B., and Clauds, A., J. Morph., OB, 35 (1949). 
* Palade, G. B., and Claude, A., J. Morpho, 88, 71 (1048). 
*Sehlotike, H., S. Miky.-Anat. Forsk., $4, 101 (1981). 
1° Gatenby, J. B., Quart. J. Misro. Soi., 83, 445 (1019). 


Iw Mann—Kopsch preparations, the cytoplasmic 
inclusion studied by Dr. Srivastava reduces osmium 
tetroxide and is thus blackened on the outaide. 
Presumably it is mainly for this reason that he calls 

a ‘Golgi body’. Let us consider whether it ia 
appropriate to apply the name of Golgi to a body 
having the characters described by Srivastava. 

A wide variety of different objecta in ocells are 
sometimes blackened by the classical ‘Galgi-tech- 
niques’ (for example, the nuclear membrane, the oell 
membrane, mitochondria and granules of various 
kinds). It was in the nerve-cells of vertebrates that 
Golgi! described bis apparatus. It is still uncertain 
whether there exists ın the living cell a network that 
eked rise to the ‘reticular apparatus’ of classical 

lgi preparations. Adamstone and Taylor’ claim 
to have sean a network in the living nerve-cell of 
mammals by phase-contrast microscopy, though 
other careful workers have not succeeded in doing s0. 
Let us assume, as a besis for discussion, that this 
network exista. Should we homologize Dr. Srivaa- 
tave’s sphere with this network ? One can make the 
following statements about the supposed network of 
the nerve-cell of vertebrates with confidence:: 

(1) It is not easily observable by ordinary micro- 
scopy during the life of the cell. 

(3) It is not stainable m life by methylene blue 
or nile blue. 
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(8) After fixation in Champy’s fluid or 27 
Flemmings fluid without acetic acid, it is not stain 
able by acid fuchsin nor by iron epee hers 

(4) After fixation with Bouin’s fluid, it ia non 
stamable by gentian violet. 

Therefore, if the network exista, it is of an entirely 
different nature from the object studied by Dr 
Srivastava. His work thus provides support for the 
suggestion I made recently in these pages’ tha: 
oytologists should discontinue the use of the ex 

ions ‘Golgi apparatus’, ‘Golgi body’, eto 
plasmic inclusions of quite different kinds are 
bemg lumped together under Golgi’s name. 


Jons R. Baxar 
De t of Zoology and 
tive Anatomy, 
University Museum, Oxford. 
1Golm, O., Arah Ital, Biol, 80, 60 (1806). 


*Adametone, F. B., and Taylor, A. B., J. Morph., Q8, 513 (1983). 
' Baker, J. R., Notere, 178, 617 (1953). 


pe as fi “Nota in Isaaci Newtoni 
rincipia Philosophia’’ 


Dorme a recent survey of the Gregory Collection 
presented to the University of Aberdeen by Sir Iar 
Forbes-Leith, Bart., of Fyvie, I came across a bound 
manuscript of David Gregory's “Note in Isaacs 
Newtoni Principia Philosophie”. A page-by-page 
superficial collation of this manuscript with that 
presented to the University of Edinburgh by J. C. 
Gregory, the well-known professor of the practice of 
medicine, led me to the conclusion that it B a some- 


what later copy of the Edinburgh manuscript, the 


differences noted being only such as were to be 
expected in copying. The fact that the Aberdeen 

manuscript is composite as to hand, paper and bind- 
ing, and the presence of a few glosses in a hand 
distinct from those of the text, suggest, however, 
that it might be worth more detailed study; par- 
ticularly in view of the fact that its existence was 
evidently unknown to Rigaud! or the writer of the 
notice of David Gregory in the Dictionary of National 
Biography. 

Prof. H. W. Turnbull, to whom I communicated 
the discovery, tells me that he was unacquainted 
with any manuscript except that at Edmburgh, but 
that he believed that the orginal draft was lodged 
with the Royal Society. Through the courtesy of 
Sir Harold Hartley, I have now learnt that there is a 
manuscript with the title “Note in Newtoni Principia 
Mathematica Philosophie Naturalis”. I hope to exam- 
ine this, sinoe if it 1s indeed the original draft, it is 
difficult to account for the fact that it is nowhere 
referred to in the literature. Rigaud seams to be refer- 
ring to a manuscript other than the Edinburgh, but 
does not stato ita location. In the meantime, I should 
be very grateful for information as to the existence 
of any further manuscripts of the work, or other 
relevant details which might help to clear the matter 
up. ‘I wish to acknowledge the courteous aasistance 
given to me by Dr. Sharp and his staff, of the Library 
of the University of Edinburgh., 

Worum P. D. WIGHTMAN 
ent of History and 
Philosophy of Science, 
King’s College, 
University of Aberdeen. Aug. 10. 


anaes e E eea on S a Ie Publiætion of Bh 
Principis’, p. 06 pamm (Oxford, 1838). 
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(Mestine marked with an aenderiak * are open to the public) 


Monday, October [2 


UNIYARSITY oF LONDON (at Untveralty College Hospital Medlen! 
choo, Univermty Street, London, W.C. gah p.m m E.G. D. 
[array QieGi0 University). “A Barmwe Some Trends in 
atacterlolagy’’.* 


Boral INSTITUTA oF OCnwwierry (joint meeting 

'HEMICALS GROUP, BocLerY OF OHmOdAL be tar at the oval 

metitutton, Albemarle Birest. ger W.1), at 7 p.m —Prof, A. 

albert. “h Freh Approach to Hetarocyulic Chem Chem tszy’* . 
Tuesday, October 13 

IMETITUTE OF Merak FOUBHIWG (in the ons 
Toms Hotel, London, W.O 2), at z MeDIr. J 
Edunation and Research in the Finish !ng Inanai” (Preal- 
ential Address). 

KIG’ TOE TO MEDI BCHOOL (at Denmark HM, 
ondon, B H.5), at 5 p.m—Prof. HB. O, F.R.B . “Reoent 
anowledge of the Bn ioeina t Ditam” 
WDorothy Platt Memorial Lecture) * 

ZOOLOGIOAL So0tery oF Lowpomw (at the Tooo Gardena, 


¢egent’s Park, London, N W 1), at & p.m. Papers. 
LL ATING KXGOEMRIY ao {at the Institution, 
pibemarie Street, London, W.), at 6 pmr. VW. R. Stevens : 


Tealdential Address, 
BOULETY oF. CHENIOAL Douwray, PLASTIO’ AND POLYMER GROUP 


is the Chemioal ty, ouse, Plocadilly, London 
"F. GH ak 8.30 a Bes m.-—Diseummon of Papers on the “Physwal 
hembetry of Injection Mouldmg’’. 


INPYITUTION a THRA l ETRO INDUSTRY, LONDON Broriow (at the 


moyal ial Mediena meg ee lee 26 Portland Place 
ondon, ) at 7 pm—Mr. J. “rhe Manufacture af 
A Ti 

LEWTITUTE OF AxcamoLoeyY (at at Inner Cirele, T 
ondon, N.W.1), a 8.18 p m ——Prof, V . G Obiide: “The Fe 
urope'” (“The ot in 1083" ae tat 


Panorama 
antura on October 20, 27 and Kovem 3.) 


Wednesday, October 14 


POPYORADUATE ALEDICAL SCHOOL OF LONDON (at Ducane Road, 
plate ay Bosh, London, W 12), at 2 Eee A. C. Fraser: 
and Defective Fat A Absorp ton 
p imie OY BLECTRIGCAL AMGCIMERS, aw a Sroriom (at Abadi 
laos, London, W.O 2), at 5.30 p.m.—Mr. J. A. Smale 


~ddrems 

a OF EE a e at 26 Portland Place, London, 

t 580 pm—Dr F Poe ea “The Froetion of Taos! 
Rectwood Lecture), 

THR PRESENTATION OF TECHMIGAL J WFORMATIOX, DCU oe 
420UP (in the Theatre, University Gower 8 
andon, W.C.1), at 6 ee on Aspects of Social 
aYriting (1): Prof. R. Kapp: “The Fisi Draft 

BooneTy oF CHAWIGAL ae Foop Grour (at the Chem! cal 


SRT: Buri m: Home, Pieeadtlty, London, W.1), at 6.30 p.m -— 
yr. G Inffuenee of Cultural Condi tions on the 


paali and of Frult and Vogetables’’ ("Unsolved 
In the Production of Food’’, 1). 


Woot Epodatiox one (at the Royal Institution, Albemarte 
Street, London WED: ng 7 pm—Prof. J. B. 8 “The 
Preference for Wool: ‘its Smentifo Basis’. 


cen October 15 . 
IWWYITUTION OF NMDORG AWD Merarturgar {at the G 


Ouse London, 

Papers on on “The Teohnique of Mine V 
Special Cases” and ‘Theo Onderground Water Enoountered at Bly- 
voormitaicht God Mme”. 

CHADWI ee MG ee ee ee ee 
(dam eee Eg eoi », London, W.C 2), ab 5.30 pmr. C. J. 
Rogan: 

es A CHNMTOAr, INDUSTRY, MICROBIOLOGY GrouP (at the 
Wed toa) of London, 11 Chandos Street, Carendsh aay 
green Wa a at 6.16 pan. m-—Dr. E F. Gale. “Actions of Anti- 


CHwMIGAL Soorwry (in the Lecture Theatre, the Pirated 
dibemarie Street, London, W 1), af 730 p m—Dr. naemen, 
RB: “The Mochaniem of R erie einen Cine can Bod de’ 
Tiden Lecture). 


ROYAL SOOLeTY OF TROFIOAL MADIODNA AND Hrorexxe (at Manson 
‘House, 26 Portland Place, London, W.1), at 7.30 p m—Dr. Norman 
White’ Presidentwel Address. 


Friday, October 16 
IN@TTPUTION OF MECHANICAL Ewanrawes (at Storey's Gate, Bi. 
James's Park, London, 8.1.1), at 5.30 p m—General Meeting. 
‘et th genet tage Philosophical Society. Nendo Tyna), a 
í 6 
. Y. Telfer : “Ship Model Comelation and oink 


Saturday, October 17 


Biocnmmicil Sociery (in the Department of 


Chemical Pathology, 
Weatminster Hospital Medieal School, Horeef d, London, 
B.W.1), at 11 er--Setentibe Papers. i 
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atrernty College, College, Gower Stet ) * et Si, bandon, WO Dae £40 pa amorr 
and Learning ood Vee rey 


APPOINTMENTS VACANT 
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TRAINING FOR MANAGEMENT 


HE - discussion on training for management, 

arranged jointly by Sections F (Economics) and 
L (Eduocetion), of the ‘British Association during the 
recent meeting in Liverpool, which was opened by 
Sir Charles Renold and Prof. R. 8. Edwards, hke 
other recent discuasions, notably at conferences 
arranged by the Federation of British Industries, 
emphasized the importance of co-operation between 
industry and the universities in such training in order 
that the standard of management in industry may 
be raised. - While industry should pay more attention 
to systematic traming of ita reoruite, Sir Charles 
Renold urged that the most effective results would 
be obtained by co-operation between industrial com- 
panies and a university in rumning joint training 
sohemes. The objects of such a training scheme for 
graduates entermg industry, in his view, were to give 
the graduate the feel of industrial life and to help 
him to find his feet, and also to give him a general 
understanding of the basic features of the company’s 
busineas, as well as the opportunity of developing 
eo that his particular bent was revealed and the 
foundations were laid for specialized knowledge and 
experience. 

Sir Charles thought it was important that as much 
as possible of the university man’s trainmg should 
consist of the execution of specific jobs for which he 
would be definitely responsible, and the scheme he 
suggested was one extending over three years, partly 
with an industrial firm and partly at a university. 
The trainees would be engaged by the company and 
would atiend a university as sponsored students, 
where their training would aim at providing a back- 
ground understanding of industry which would give 
point to the practical work, and also supply more 
specialized knowledge in flelds where the chosen 
career made it desirdble. Such a course would, be 
thought, enable the recruit to climb the ladder faster 
as well as improve the calibre of management, though 
it would only lay the foundations for general manage- 
ment, the capacity for which would come to light in 
later years. 

Commenting on this scheme, Prof. Edwards said 
that, while there was room for major experiment, we 
have not yet reached the stage when the number 
of applicants of good quality exhausts the traming 
facilities available. He believed that the univer- 
sities could match any probable level of demand 
for postgraduate training in business administration ; 
and if the demand for places increased rapidly, 
he thought it would be wiser to dilute temporarily 
the discuagsion method of teaching with more 
lecturing, rather than to establish new depart- 
ments and additional posts and staff them at a 
level below what is in Great Britain regarded as 
appropriate to university work. If thirty or forty 
leading businesses each secondod one trainee to a 
university postgraduate course in administration in 
each of the next three academic years, industry could 
then judge for itself whether or not an academic 
yoar during business training was worth while. Prof. 
Edwards suggested that this was a scheme for which 
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Counterpart Funds provided by the United States 
under the’ Benton—Moody Amendmenta might very 
appropriately be used to the extent of contributing 
to firms seconding men for such postgraduate training 
in European: universities a grant equal to half the 
salary of each man accepted for a course. 

The contribution which training schemes of this 
type could make towards raising the calibre of 
management, avoiding frustration on the part of the 
recruits and in aasisting industry to attract and keep 


men of the calibre it desires was generally recognized ; 
but the difficulties that may arise in these proposals 


were not really explored. Both Sir Charles Renold 
and Prof. R. 8. Edwards were emphatic that univer- 
sity graduates are not the only source of potential 
general managers, and Sir Charles said specifically 
that it would be fatal to the morale of an organization 
if it were believed that there was no chance of 
promotion from the ‘shopfloor’. Prof. Edwards 
proposed that the scheme of seconding men to a 
university postgraduate course should not be limited 
to graduates. Nevertheleas, in view of the increasing 
extent to which the abler pupile leaving school now 
enter the university, as one speaker reminded the 
meeting, it may well become in practice increasingly 
difficult for industry to promote its managers from 
the shopfloor, however wide open the door may 
remain at least m theory. 

What this amounts to in practice is that selection 
is liable in future to take place to an overwhelming 
extent on leaving school: the managers in industry 
will develop in general among the group that enters 
the university. The significance of thie factor seamed 
to be missed in the discussion, or the really i 
indictment of the university graduate which Prof. 
F. W. Paish slipped out in opening the discussion 
would scarcely have eaoaped comment. In a reference 
to the qualities of the university graduate, Prof. 
Paiah remarked that he is sometimes leas teachable 
and leas easy to disciplino than those who have 
entered industry direct from school. Unleas, however, 
the graduate carries with him from the university the 
inquiring mind, the very purpose of a university 
education has failed; what, above all, is expected of 
the graduate is not a mind full of facta but an open 
mind that has learned to handle facta and where to 
seek them. If the universities are not providing 
industry with men who have been trained to think, 
to be aritical and to exercise initiative, but are 
supplying appreciable numbers of graduates with the 
closed mind of which Prof. Paish spoke, the discussion 
of training for management should start by inquiring 
very closely into the form of undergraduste training. 

Postgraduate training will do little if the university 
has really failed to promote the imaginative oon- 
sideration of the general principles underlying an 
intellectual career which A. N. Whitehead insisted is 
the chief function of a university in the preparation 
for such a career. It may well be, however, that 
training for management needs to be considered 
rather more closely im relation to undergraduate 
training generally, in view of the probability that 
industry will in future have to recruit its managers 
in the main from the university rather than the 
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shop-floor. If confidence is to be maintained that a 
managerial career is open to all who can show that 
they posseas the requisite capacity, it is in the 
university that there must be wide opportunities of 
acquiring the particular auxiliary techniques and the 
wide general knowledge that a manager may be 
called upon to exercise. This much is clearly recog- 
nixed in the provision at the Imperial College of 
Science and Technology in London of general lectures 
on ends and means in science and on legal and 
economic subjects for postgraduate studenta of science - 
and technology, and also in the curriculum of the. 
new University College of North Staffordshire. 

Jt should also be noted that at the Federation of 
British Industries Conference; at which he raised the 
question of the increasing dependence of industry on 
the universities for ite managers, Dr. Eric Ashby 
also voiced the misgivings of many of his academic’ 
colleagues ag to the extent to which management 
could be taught. There are techniques which 4 
manager must use, and there is much technical 
knowledge which he requires in evaluating particular 
situations and making his decisions; but ultimately 
management is an art to be learnt by apprenticeship, 
by working and studying under competent prac- 
titioners of the art. 

This aspect scarcely received sufficient attention 
in the discussion at Liverpool, and it is frequently 
ignored. Its importance, however, has been emphas- 
ized recently in several ways. It was apparent from 
the evidence submitted to the Select Committee on 
the Nationalised Industries that the misgivings with 
which some of the witnesses regarded the proposal to 
eet up a Standing Oommittee for the Nationalized 
Industries to inform Parliament more fully about the 
industries, though not to control them, was due 
largely to fears that the quality of management in 
those industries would be advervely affected. Fuller 
public accountability would thus only be secured at 
the expense of managerial efficiency. 

There is much to support this view in the latest 
report on the nationalized industries of Great Britain 
which has come from the Acton Society Trust*. 
Undertaken as a further study in decentralization, 
in extension of those already made by the Trust, the 
report is oonoarned especially with the changed 
functions and status of what are described as the 
operational managers, and above all, whether they 
are given sufficient freedom of decision to carry out 
their job satisfactorily. Inevitably, a measure of 
central planning, co-ordination and specialization 
involves some restriction of the operational manager's 
powers. The Acton Society Trust examines the 
crucial questions whether the actual restrictions are 
more than are necessary to achieve the desired 
co-operation, and whether the degree of restriction 
is such that the operational manager feels 
frustrated. 

This examination of the practical possibility of 
reconciling the needa of central control and of local 
autonomy, with ita frank facing of the question 
whether achievement of one means the sacrifice of the 
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ther, makes the report an admirable complement to 
thsi, of the Select Committee. It should be said at 
noe that this study of the position of an area general 
manager in the coal industry, of a power-station super- 
mtendent, and of district managers in the Road Haul- 
wo Executive and the Welsh Gas Board respectively 
a not & little disturbing. It indicates, indeed, some of 
the factors of which account should be taken before 
m sound judgment can be reached as to whether the 
aeed for greater public accountability is only a 
passing phase which the nationalized industries 
shemselves will rectify as they become established 
snd leas disturbed by political debate. But it 
«amphasizes also the extent to which oritioal and 
sonstructive thinking about the whole function and 
3onception of management in industry is required if 
wo are to achieve the degree of widespread co-opera- 
tion and mutual understanding, particularly between 
the specialized types of manager now in existence, 
apon which effective modern management depends. 

In these studies by the Acton Society Trust, the 
term ‘decentralization’ is used to refer only to the 
<ievolution of authority from the centre of the 
organization to the periphery. Their primary 
sobjective is to convey in concrete terms the actual 
impact of nationalization on the operational manager 
responsible for the day-to-day operation of & pro- 
«ducing or service unit or units. The Trust believes 
that the views of the operational manager, which 
will not necessarily be shared at other levels of 
management, are facta which should be taken into 
ccount in planning or assessing any reorganization, 
for the problems of the operational manager are & 
vital factor in the future development of the 
industries. 

Although the report attempta no more than 
sketches of the point of view of the four representative 
smanagers already indicated, the portrayal is done 
wekilfolly and with imagination; it should stimulate 
fresh thinking and provoke new ideas as to the 
dangers to be avoided and the objectives to be sought. 

The major failure of the nationalized industries of 
reat Britain in regard to their operational manage- 
ment, in the view of the Acton Society Trust, is the 
failure of the boards to make it clear to the manager 
¢hat appropriate action by the higher management 
will follow the operating results of his unit. As the 
report properly observes, judgment by resulta and 
the appropriate response to failure or success by the 
higher management may well be the best guarantees 
of eflaiency and enterprise. “If the Boards fail to 
dispel the belief that no man will be removed no 
matter how inefficient, the present expectations of 
the public industries may never be realised.” 

That, of course, cuts right down to all levels and 
encounters & great difflculty in the fact that the 
boards are, almost without exception, the sole 
employers in a particular industry. Even without 
the difficulty of proving inefficiency before a formal 
committee, which the establishment of protective 
disciplinary codes usually means, finding a balance 
between reasonable security and adequate incentives 
is a formidable problem. The centralizing tendencies 
are carried further by the influence of Parliamentary 
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accountability and the representation of consumers. 
The demands of a nationalized industry may, in fact, 
involve restrictions on management which are unique 
and which no board can easily relax without pre- 
jadicing the purposes for which public ownership was 
introduced. 

Here lies the greatest need for freah and con- 
structive support, and it is interesting to note that 
very similar conclusions have been reached by other 
disinterested and detached observers. Sir Douglas 
Copland, in his presidential addreas to the Australian 
and New Zealand Association for the Advancement 
of Science at Sydney in August 1952, dealt with the 
broad question of authority and control in a free 
society; he commented on these same difficulties 
and suggested that the social scientist has a heavy 
responsibility for devising means of promoting 
initiative and of fostering the enterprising spirit in 
all fields of public administration. Extensions of 
authority and control require a solution of this base 
problem if society 1s to ramaim free and enjoy the 
forma of collective enterprise required for economic 
progress and social welfare. 

There is thus little in this report to justify the view 
that the problems of the operational manager can be 
dismiseed as essentially ‘teething troubles’, and here 
the Acton Society Trust reminds us that the discuasion 
is also concerned with the vital question-——-How are 
the managers of the future to be attracted and 
trained ? There is already evidence that, in the 
nationalized industries and elsewhere, centralized 
organization fails to attract the able man, partly 
because it affords few opportunities for exerviking 
initiative and responsibility. Unleas managers are 
allowed to manage, it is vain to argue that until the 
able man turns up decentralization is impossible. 

To recognize these conflicts is the first step towards 
an. attempt to resolve or reconcile them. Any policy 
of decentralization for the nationalized industries 
must first attempt to understand and to reconaile 
the genuine conflict between the demands of Parlia- 
mentary accountability and public control on one 
hand, and the traditional conception of managerial 
initiative on the other. No concrete proposals are 
made in this report; but four linea of advance are 
indicated which, while primarily intended to stimulate 
thought about the nationalized industries, have their 
bearing on industrial management generally and on 
an aspect of training for management which was 
overlooked in the British Assocation discumaion at 
Liverpool. Firat, it ia suggested, a better balance 
should be sought between public accountability and 
financial responsibility on one hand and managerial 
flexibility on the other. Next, new methods are 
required of selection and training for management 
adapted to the needs of a large-scale organization. 
Third, and probably, in nationalized industry, most 
important, confidence must be strengthened between 
managers at all levels through regular contact. 
Lastly, attempta should be made to improve 
measuring techniques, by, for example, the develop- 
mant of new objective criteria enabling the superiors 
not only to judge their subordinates but also the 
subordinate managers to judge themeeclves, 
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Obviously training for management must take 
account of all these lines of thought, and above all 
of those new implications, largely unexplored as yet, 
of the conception of responsibility in industry. No 
scheme of co-operation between industry and the 
universities oan of iteelf contribute much towards 
the establishment of that confidence throughout 
industry on which effective management largely 
depends, nor will it avoid frustration if from any 
cause those trained are not allowed to manage. Such 
schemes can, however, do much to provide industry 
with men who are competent to use their oppor- 
tunities of establishing confidence and of working 
harmoniously and effectively with others, whether 
specialiste or not, and who may be expected to con- 
tribute something to the constructive thinking about 
problems of decentralization and of the reconciliation 
of control and initiative upon which the Aston 
Society Trust and Sir Douglas Oopland alike 
insist. 

What is important, therefore, is that the limits of 
training for management should be clearly recognized, 
as well as its possibilities. There are techniques that 
can be acquired so that the trainee is better equipped 
to deal with the problems which he will encounter 
when he comes to exercise managerial responsibilities ; 
but apart from this it could well be argued that every 
industrial recruit, at least of the status of graduate, 
should be given something of the training that Sir 
Charles Renold suggests. To give it solely to those 
intended for managerial posta may well have the 
very effect on morale, under present conditions, that 
Sir Oharles wished to avoid. 

For that reason it is possible that the most 
essential preparation for management is that which 
should be acquired in the normal course of a univer- 
sity education. Not a few of the most serious 
mistakes in organization and administration in Great 
Britain in recent years, whether in government or m 
industry, have been made through lack of the 
philosopher’s habits of thought and his ability to 
view a situation ag a whole and the changing effects 
on it of each individual action. Too often there have 
been neglected the simple principles of governing 
men which have been displayed so clearly by Sir 
Ernest Barker, for example, or ilustrated by Com- 
mander A. H. Leighton in his book ‘The Governing 
of Man’’. That book, it may be noted, came from 
a university press, and if the universities have 
adequately discharged their fundamental task and 
supplied industry and government with men imagin- 
atively alive to the human issues underlying the 
decisions they are called upon to make, who have 
been stimulated and trained to think strenuously 
about the great issues of right and wrong, of liberty 
and government, and who are capable of making 
balanced judgmenta, industry is unlikely to find it a 
heavy taak, either alone or in postgraduate courses 
in collaboration with the universities, to supply 
whatever further training is reqmred to enable its 
recruits to perform skilfully and magnanimoualy the 
varied technical or managerial tasks that may be set 
tham. Alert, receptive and sensitive minds are the 


fight basis’ for training in management, and when 
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this ia ensured there should be the leas danger, eithex 
in industry or in government, of neglect of under. 
standing, or failure to dig deep the channels of assent 
There should then, too, be little danger of excessive 
precocupation with either the selection or the training 
of managers and administrators deflecting the 
attention of mdustry or.of government from the 
graver and more urgent problem to-day of securing 
the conditions in which effective management and 
administration are possible. 


LEEUWENHOEK’S LETTERS 


The Collected Letters of Antoni van Leeuwenhoek 
Edited, illustrated and annotated by a Committee of 
Dutch Scientista. Vol. 4. Pp. ix+384+28 plates. 
(Amsterdam: Swets and Zeitlinger, Ltd., 1952.) 


HE stately progreas of this o t edition is 

severely deliberate; but happily no dimimutiom 
of its mitial vigour and purpose can be detected. 
Four out of the projected twenty volumes have now 
been printed, the first three a in 1089, 1941 
and 1948. The preparation an publication of these 
four volumes, therefore, having extended over some 
sixteen years, the completion of so difficult and 
expensive an enterprise, if pursued ab the same 
leisurely momentum, will not benefit many of us 
now living. The present VoL 4 includes letters 70-81 
inclustve (old numbers 87-42); but six of these are 
very brief communications of no scientific interest, 
though they are properly retamed for the sake of com- 
pleteness. The most important of the variety 
of topics dealt with, arranged in chronological order 
from January 1688 to July 1684, explore problems 
of generation, the anatomy of the flea, spermatozoa 
as the source of the fotus, histology of the blood, 
the flora of the saliva, histology of the epidermis, 
blood capillaries and lymph veæels, comparative 
histology of the lens of the eye in various vertebrates, 
red blood corpuscles of birds and amphibia, structure 
of negroid skin, structure of the brain in birds and 
mammals, and the soales of fishes such as the eal, 
and age determination thereby. 

The letters are followed by an casay on Leeuwen- 
hoek’s ophthalmology written by Prof. W. P. O. 
Zeaman, in which the author claims that modern 
methods of investigation have “not bean able to add 
much of essential importance’ to Leeuwenhoek’s 
researches on the lens capsule and Jens of the verte- 
brate eye. Finally, there is Mies J. I. H. Mendels’s 

very interesting discourse on Leseuwenhoek'’s cam- 
ean ohia OWD innees but only those perta of this 
enlightening analysis which would be useful to the 
foreign reader have been translated into English. 
She rightly claims that Leeuwenhoek’s Delft dialect 
is a le source of the spoken Dutch language of 
the seventeenth century, and is therefore of im- 
portance to the student of that dialect. 

The volume is completed by useful bibliographies 
and brief lives of authorities quoted, and all the 

Sil engl ainda E atin 


surviving 
with relevant modern figures for 
parison. There is a good index. Dr. A A Sohierbook 
of The whose energy and enthusiasm are 
inexhaustible, is the learned editor. 

The complete and adequate English translation of 
all the letters will be gratefully welceomed by those 
unfamiliar with the Dutch tongue. Such textual 
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annotations as are necessary for the clarification of 
Leeuwenhoek’s numerous difficult passages, 
without which the translation would lose much of 
its value, are provided by some nineteen eminent 
authorities. Printer’s errors occur, it is true; but when 
the sense is not compromised they may be left to 
the corrective pencil of the reader. On the other 
hand, the following mistranslations and errata have 
bean noted : p. 5, par. 2, for ‘edited’ read ‘published’ ; 
p. 11, Juny is Leeuwenhoek’s Dutch and not English ; 
p. 23, par. 3, insert ‘which was the’ before ‘reason’ ; 
footnote 89, for ‘two germinate’ read ‘paired’; foot- 
note 41, for ‘entwine’ read ‘radiate over’ ; p. 37, 
footnote 67, ‘indisoluble’ is obsolete in English im 
the sense - this paragraph ; p. 49, line 2, for ‘cause’ 
read ‘case’; p. 69, footnote 27, for ‘who did not yet 
dispose of 6 staining-method’ read ‘without the 
assistance of staining methods’; p. 71, footnote 30, 
for ‘the rule of dominanta’ read ‘dominance’ ; p. 78, 
footnote 32, the nematode Leeuwenhoek saw in the 
jee tear Sard ly Ozysomatiwmn longesptoulum not 

(ste) . 121, this letter is correctly dated 
ee 8 copy of the PAu. Trans.; p. 145, 
last line read ‘dermis’; p. 175, line 11, read 
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tive’; p. 189, footnote 35, with’ is redundant ; 
p- 211, Ime, for ‘observing it in ’ read 
‘observed its parte’ ; p. 218, footnote 7, this quotation 


is not literal but modified ; p. 217, footnote 15, for 
‘laying’ read ‘lying’; pp. ‘241 and 311, why adopt 
the French ‘mouches volantes’ in an English trans- 
lation instead of the Latin ‘muses volitantes’, which 
is the earlier equivalent in English scientific texts ; 
p. 245, the “black Moorish girl’ was doubtless a 
negress—an assumption supported im the 1708 
edition of Bewel and by the context; p. 259, the 
‘nerve-fibres containmg marrow’ are in English 


mar ; p. 265, line 2 from bottom, 
for ‘flown’ read ‘flowed’ ; p. 337, Blasius’s dates are 
o. 1625-92. 

We heartily congratulate the Leewwenhoek Oom- 
mission on ite courageous decision to continue its 
task at the same high level o iP ee NEE without 
flinching from the far greater ficulties which now 
confront them. F. J. Corm 


NUCLEAR STABILITY 


Nuclear’ Stability Rules 
By Prof. N. Feather. (Cambridge Monographs on 
Physics.) Pp. ix+162. (Cambridge: At the 
University Prees, 1952.) 20s. net. 

HE study of nuclear structure ntinues to 


attract the attention of a large and 
body of physicista; between ane and two alas: 
papers are published monthly, eech containing new 

about particular nuclei. With such a 
mass of information produced at such a prodigious 
pace, the process of collecting, sifting, analysing and 
presenting the material in a manner which makes 
the details readily accessible and the general trends 
clearly discernible becomes a task of vital importance. 
Mere accumulation of data, however thorough and 
well-ordered, is not sufficient; nor is the occasional 
review which may present some aspect of the new 
information in relation to a particular theoretical 
background ; and in both of these respects the needs 
of muslear physicista have bean well met in recent 
years. What is often wanted is a compact and 
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comprehensive survey of a wide range of experim 

material, and it is to the worthy task o of providing 
such a survey that Prof. Feather addresses 
Within the scope of a Cambridge monograph he 
presents a coherent, readable, up-to-date account 
around the theme of nuclear stability. 

There are two distinct aspecta of nuclear stability 
to be considered : first, the energetios—what modes 
of spontaneous disintegration are posible for «6 

nucleus. Secondly, ee 
mode of disintegration to occur, and the energy 
change associated with it, the significant property of 
the process is the characteristic probability ar rate. 
The major part of the book under review is can- 
cerned with establi and regularities 
in the above two for the two commonest 
types of nuclear instability, a- and f-decay. In 
addition, the book opena with a short discussion of 
the practical limitations to the observation of 
instability, and an account of the range of charge 
and mass numbers for which stable nuclei occur. It 
concludes with a brief note about the instability of 
heavy nuclei as regards ‘flasion’. 

‘hr out, the author avoids sophisticated 
theorizing*on the facts, adhering to his declared aim 
only “so to marshal the facta that the theorist is 
most likely to be inspired by valid—even ‘correct’ — 
ideas on contemplating them”. Nevertheless, some 
theory does make an a : and if such a book 
Sie appeal io rador ier ean apace in his 
particular fleld, then thé function of the theory both 
in the process of the facta and inter- 

them must be clearly brought out, and it is 
questionable whether the author’s choice and arrange- 
ment of material always serves this purpose well. 
For example, the regularities in a- and ecay 
energies are icolar manifestations of some 
features of the nuclear mass ‘surface’ (mass regarded 
as a fonction of the two variables A, Z), and can be 
more readily app reciated if some picture of this 
surface as a whole is ted, which would involve 
eo eon OF Hake oii. sot tat sae Evan 
themselves. In another the 
A of detailed algebraical manipulations 
(particularly in Chapter 3), the interesting features 
would stand out more clearly if the details were 
omitted. ee 
of a- p-decay the general theoretical 
Geese oe tae dead ence of decay prob- 
abilities on energy is, in both cases, assumed, and the 
information should therefore be presented in such a 
manner as to expose the regularities which arefof 
interest because they are not accounted for by the 


B-decay constant and energy could be condensed to 


a more t presentation of the ‘reduced’ decay 
constants ( values) for different ag rae m 
which the irrelevant energy-dependence has been 
removed. 


A controversial issue mevitably raised by such a 
book is that of notation. Here one can commend the 
general restraint shown in introducing new termin- 
ology, and at the same time indicate where more 
drastic action would ,have been welcome. The 

pata of nuclei sometimes by the numbers 

and at other times by N (neutron number) and 

Z, and the corresponding duplication in the descrip- 
tion of the ‘even-odd’ characteristica, are surely yob 
both necessary ; and the unconventional use of the 
word ‘parity’ in thig connexion is sometimes un- 


bsg as of the material itself, 
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desirable. The phrase ‘nuclear species’ is scarcely an 
n on the now common ‘nuclide’. 

readers of this book may wish that the 
author | had adopted s rather broader treatment, by 
incorporating @ wider range of relevant experimental 
material (for example, the systematics of the masses 
of stable nuclei and their actual observed abundances 
are relevant topics) ; and also grving more indication 
of how the facta elicited are related to current theories 
of nuclear structure. However, this would probably 
have resulted In a much larger work, and Prof. 
Feather hints at the restraint he has had to exercise 
in order to within the limits he has set himself. 
In the “magic numbers”, he remarks 
{p. ee 
on an ambitious attempt to find their interpretation 
in & ‘shell model’... that temptation we shall for 
the present resist’’. But by the time all the experi- 
mental material is ted, there seems to be no 
in this book for this fuller interpretation, and 
e reader must content himself with the valuable 

8. Dvons 


LOCOMOTION OF ANIMALS 


How Animals Move 

By Prof. James Gray. (The Royal Institution 
Christmas Lectures, 1951.) Pp. xi:-+114+15 plates. 
ra At the University Press, 1958.) 18s. 


pore twenty-five years ago Prof. James Gray 
turned from his classic researches on cytology 
to start his investigations on a very different subject, 
the mechanics and physiology of the locomotion of 
animals. Since then the vigorous Cambridge school 
of research into this aspect of zoology has grown up 
around his pioneer work, and s large volume of 
literature records the results of its experiments and 
observations on all groups of the animal om 
from Protozoa to Mammalia. Prof. Gray has not yet 
given the scientific world a book di and 
the great mass of new knowledge that he 
and his colleagues have discovered; but in the mean- 
time he has done something even more difficult—he 
has written a book for children that seta forth the 
basic prmaiples of the subject clearly and simply to 
make a most fascinating story. 

The book introduces animal locomotion with a 
consideration of certain simple laws of mechanics 
and, using the motor-car and the lever as familiar 
examples to lead up to the more complicated 
mechanisms of animals, shows that all locomotion is 
governed by the same mechanical principles. Maus- 
cular contraction is described; and the action of the 
spaced eagle dee A aly Aaa! dad 

including the semi-circular canals, is 
datianwrated’by analocs wil he control acd daak. 
board instruments of a machine. After these founda- 
tions are laid, the remaining five chapters discuss 
animals themselves and develop the story of looo- 
motion from swimming, through walking and running, 
jumping and creeping, to gliding and flapping fli 

Prof. Gray avoids writing-down, and by the aid of 
clear diagrams and interestmg examples he makes 
his technical details easily understood and shows how 
the structure of an animal is correlated with ita way 
of life, though he does not, of course, venture to 
speculate whether structure determines function or 
“ioe versa. His well-chosen illustrations of the 
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various points that he makes hold the attention ané 
ee ee 
rag ed on swimming demonstrates how un 
reliable eye is when observing movement, anc 
shows the necessity for using recording instruments 
when accurate analysis of phenomena is desired. The 
speed of æ fiah darting through the water is muct 
leas than it appears to be; a trout dashing away witl 
the fly and making the reel scream round is taking the 
Ime out at only 8 m.p.h., and a heavy salmon putting 
a pull of 1 Ib. on the line necessitates a force of 12- 
13 Ib. on the hands at the butt to hold the roc 
stationary. But the acceleration of a fish is great 
starting from rest the maximum speed is attained ir 
1/20 sec., an acceleration of 140 ft. per sec. per sec 
A 600-Ib. sword-fish travellmg at 10 m-p.h. anc 
colliding head-on with a wooden ship moving at thx 
same speed strikes it with a force at the tip of thi 
sword of more than 44 tons—the surprising thing is 
not that the sword etrates the wood, but that it 
does so without itself being amashed in-the process. 

Thus the theme is continued : the electrical fleld 
surrounding Gymmarchus that allows it to find its 
wey through muddy water; the evolution of leg: 
from fins ; the paces of terrestrial animals ; how & 
kangaroo could j jump over St. Paul’s Cathedral jf ite 
leap were proportional to that of a flea, and why it 
cannot; the mechanica of the snake's movements; 
the flight of pigeons, albatroases and bata; ultrasonic 
echo-location ; and the function of halteres. 

The author says in concluding his book: “The 
more we learn about living animals, the more 
beautiful their activities appear; and in a human 
world so much concerned with ugly engines of 
destruction, the conoept of natural beauty provider 
welcome relief’. Here speaks the true naturalist in 
the best sense, and he has been so suoceaaful ix 
expounding his subject that few who take up hie 
book will able to put it down until they have 
devoured it all. This is po ecience as it shoulds 
be, and one hopes- thst Prof. Gray’s little masterpiece 
will have the wide success that it deserves. 

L. Hangison MATTHEWS 
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PSYCHOLOGY OF PERSONALITY 


The Logic of Personality 
By Bernard Mayo. Pp. 188. (London: Jonathan 
Cane, Ltd., 1952.) 10s. 6d. net. 


HE main virtue of Mr. Mayo’s book lies in ita 

trenchant logical analysis of the question: 
What is personality ? He shows that certain meaning- 
leas questions about personality can be replaced by 
meaningful ones. At first sight this may not seem a 
very impressive contribution. We begin to see ite 
importance, however, when we follow.the author m 
tracing the consequences of his views for discussions 
of personality in relation to art, ethioa, and certain 


linguistic usages, and to the cognitive bias in philo- 
sophical theories of perception. The book could be 


curious ideas about the psychology of personality. 
He supposes that the psychologist is only concerned 
with indirect knowledge, for example, such ag may 


' be embodied in or derived from testimonials, not 


with direct interpersonal knowledge. He thus appearm 


no. a381 October 17, 1953 


to be confusing metaph with empirical analysis, 
an error he could have avoided by familiar 
with modern pray E theory. Much blood has 
been shed over the hyphen in the word ‘inter-personal’. 
The battle between hyphenated and hyphenless 
is an attempt to decide the question 

whe the basic datum is a more-or-leas self- 
contained individual entity, on one hand, or relation- 
shins between on the other. If the basic 
datam for empirical study is a set of relati 
bi other Te alae as the hyphenless school of th 

the searching for individual meee 
on be be ek to the metaph 

Mr. Eyo dase Ge ths caesar) Gh oe 
sonality are limited to the notion of scales for rating 
opposite traita and do not therefore need to be taken 
very seriously. His views on the ‘self’? will provoke 
more criticism. He argues that an entity called ‘the 
self’ is based on bad , because there is no 
precedent for the use of the word ‘self? as an inde- 
peee noun capeble of being the subject of a verb. 

furthermore that the problem of the self, 
even if it were genuine, would irrelevant to ba 
question of personality. a aay 
problem as a verbal error is too facile a solution. 
One may add that in view of the uniqueness of the 
notion of self an argument based on lack of precedent 
scarcely carries canviction. 

It is @ pity Mr. Mayo has not confined himself to 
purely logical or philosophical questions. His failure 
to prevent the intrusion of empirical problems into 
& formal discussion spoils an otherwise valuable essay. 

JOHN COHEN 


HYDRODYNAMICAL THEORY OF 
DETONATION AND SHOCK 
WAVES 


Detonation in Condensed Explosives 

By J. Taylor. (Mon on the Physics and 
Chemistry of Materials.) Pp. 11+196410 plates. 
(Oxford: Clarendon ; London: Öxford 
University Pres, 1952.) 25s. net. 


Etat actuel et valeur de la théorle hydrothermo- 
dynamique des explosions et des chocs 

Par Dr. 8. Travers. Première partie: Les ondes de 
choc pur et la compressibilité par choo sans combus- 
tion. Pp. v+116. 900 francs. Deuxidme partie: 
L’ i des ondes de choo et le mécaniame de 
Vi tion dans les ondes de combustion. Pp. 
oe 1900 francs. (Paris: Éditions Eryrolles, 
n.d.) 


HE theoretical and tal studies of 
explosion and detonation carried out during the 
War and afterwards have served to focus attention 
on the physico-chemical mg in the 
reaction zone of an explosive, and have led to a more 
bi formulation and extension of the classical 
ydrodynamical theory of detonation. It will be 
recalled that the simple form of the theory assumes 
the whole chemical reaction providing the energy 
necessary for the detonative process to occur within. 
& narrow zone, the detonation front, moving with 
uniform velocity into the stationary explosive. 
and Jonguet further assumed that dis- 
turbances in the gas immediately behind the front 
travel at the same speed as the front, giving rise to a 
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propan e wave of finite amplitude. It is clear, 
owever, that the velocity of detonation must be 
inftuenced by the mechanical reaction of the gases 
streaming away fram the front on the gas immediately 
behind it, and Taylor has formulated and solved the 
hydrodynamical equation for special cases where the 
flow feld has symmetry. 

Another important development relates to the 
behaviour of shook waves, produced with and with- 
out combustion, in solids, liquids and guses. The 
work of Hugoniot on shock waves in air has been 
extended by Becker to liquids and by Travers to 
solids, while Taylor has dealt with the case of 
blast waves produced by the release of a very large 
amount of energy unaccompanied by the generation 
of gas. 

These theoretical advances have been accom 
by improvements in the experimental methods for 
measuring explosion and detonation velocities, and 
for observing the sequence of events both before and 
after the passage of explosion waves. As a result, we 
now have a much better understanding of the 
physical and chemical changes associated with 
explosion and detonation phenomena, and it is 
powsible, with some confidence, to design and develop 
new explosives to meet the more 
tions demanded to-day by industry and the 

The two books here reviewed deal with somewhat 
different aspects of the subject. In “Detonation in 
Condensed. Explosives”, Mr. Taylor gives, within the 
compass of some two hundred pages, a brief descrip- 
tion of the propagation of detonation in condensed 
explosives and an outline of the methods for cal- 
culating the numerical values of the detonation 
parameters. The examples quoted are chosen from 
losivea and much of the data 

research laboratories of the 
Nobel Division of rane Chemical Industries, Ltd. 

The ground covered in the monograph is extensive, 
and the theoretical treatment is m consequence 
somewhat superficial. The chapters on the hydro- 
dynamical theory of detonation and on detonation 
in explosives where products may consist of gases 
only or may include a condensed phase are, however, 
clearly and concisely written and the methods of 
calculation are carefully explained. The text is well 
illustrated and & short bibliography is provided. 

The two volumes by Dr. 8. Travers are compiled 
from pepers in the “Mémorial de l’Artillerie frangaise”’, 
and are devoted to a detailed examination of the 
hydrodynamical theory of explosion and shock waves. 
The first volume deals with pure plain shock waves 

roduced by mechanical compression without com- 
fustion, the base of the treatment being the work 
of Hugoniot on waves in air and of Becker on waves 
in. liquids. 

The second volume deals with the dimensions of 
shock waves and the mechanism of inflammation in 
combustion waves, and contains an excellent historical 
review of Pee early work of Rankine, Riemann, 


inolude the case of shock waves in solids and gives & 
method of graphical resentation which provides 
an admirable picture afte aie physical changes occurring 
in the case of waves produced with and without 
chemical reaction. 

Lhe mathematical treatment of the complex 
phenomens associated with detonation is clearly and 
concisely and references to the literature 
are complete up to 1958. D. M. Nuwrrr 
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“THE PLATINUM METALS 
By A. R. POWELL, F.R.S. 


N April 1803 there appeared in the window of a 
mineralogist’s ahop in Soho an anonymous leaflet 

offering for sale a new metal called palladium. In 
the following year William Hyde Wollaston announced 
his discovery of another new metal which he called 
rhodium, and he afterwards admitted in a letter to 
Nicholson's Journal (dated February 1805) that he 
was the discoverer of palladium and the author of 
the anonymous advertisement. To celebrate the 
triple Jubilee of Wollaston’s announcement of the 
discovery of palladium, the Institution of Metal- 
lurgists is organizing an exhibition of the platinum 
metals at Grosvenor House, Park Lane, London, 
W.1, in tbe week beginning October 19. This 
exhibition, which will be opened by H.R.H. the 
Duke of Edinburgh, will illustrate the histary of the 
platinum metals ing the past 150 years, the great 
part they have played m the development of the 
chemica] and electrical industries, and their modern 
scientific, technical and sethetio usea. The exhibition 
will be open free to the general public during October 
22—24 between the hours of 10 a.m. and 8 p.m. 

` Wollaston is now rightly regarded as the greatest 
pioneer in the platinum metal i , Bince he was 
the first to bring a trained anal mind to the 
problem of obtaming malleable platinum. The first 
account of the existence of platmum in the New 
World was lished by Don Antonio de Ulloa m 
1748, and metal was first recognized as a new 
element by the Swedish assayer, Scheffer, in 
November 1751. In the following fifty years many 
workers in studied the new metal and 
endeavoured to bring it into a coherent malleable 
form. W. Lewis, A. S. Marggraf, O. von Sickingen 
and Delisle were among those who published im- 
portant observations on the metal; but it was not 
until about 1786 that Pierre-Francois Chabaneau, 
working in Spain in collaboration with the brothers 
de Elhuyar, succeeded in solving this problem ; the 
methods they used, however, remained a close secret 
until the early yeara of this century, when an account 
of them was discovered among some old archives m 
Beville. 

WwW independently in Great Britain, however, 
Richard bt discovered “a new and expeditious 
process for rendering platinum malleable’ which he 

lished in the P Magasine in 1800. 

ether this a was the incentive which 
prompted Wo to turn his attention from 
medicine, in which he graduated at Cambridge, to 
the study of the platinum metals is not known with 
certainty; but the fact remains that in this year he 
abandoned his medical practice and devoted the 
greater part of his energies to mvestigating the 
platmum metals. Ab this time the refinmg of the 
native alluvial platinum grains from Colombia was 
based on purely empirical observations. Wollaston, 
however, set himself the task of studying the chemical 
in & scientific manner, and the 
were the discovery of palladium 
and rhodium. Almost simultaneously his friend, 
Smithson Tennant, working in Cambridge, discovered 
iridium and osmium and published his work in 1804. 
It*was not, however, for another forty years that the 
Russian, Karl Klaus, working at the University of 
Dorpat, found the last of the platmum group of 


metals, ruthenium, in the oamiridium residue 
remaining after the aqua regia extraction of Russian 
platinum mmeral. Ruthenium occurs only in very 
amall proportions in Colombian platinum mineral, 
and this fact bebly explams why it was not 
detected by Wollaston or Tennant. 

Wollaston thus may be said to have been the first 
to undertake a systematic Investigation of the com- 
plex problems involved in the refinmg and fabrication 
of the platinum metals. Not only did he succeed in 
devising scientific methods for their purification, but 
he also worked out procedures for the consolidation 
of aie. cee za eam into ingots of consistently high 

and for many years carried on a profitable 
sare in supplying platinum ware for use in the 
laboratory and in the concentration of sulphuric 
acid. ‘The details of his methods of fabrication were 
A Reva 1828, when he revealed them m the 
Lecture to the Royal Society only about a 
month before his death on December 22. 
ee ee e a 
latinum industry may be said to have been laid. 
Britain, Percival Novem Johnson. amistod by his 
brother-in-law, Thomas Cock, had undertaken the 
business of platinum and fabrication which 
is now carried out by the firm of Johnson, Matthey 
and Co., Ltd. In Russia, the discovery of platinum 
in the Urals in 1819 was followed by the settmg up 
of a platinum refinery at 8t. Petersburg under the 
direction of P. A. Sobolevaky. In France, Bréant 
and Couturier started work in 1812 and bad a very 


flourishing business in supplying platinum ware to 
Western between 1820 and 1837; they were 
succeeded by is, who was joined by Quen- 


nessen about fifteen years later. In Germany, the 
great Heraeus business was founded m 1851, and the 
Deutsche Gold und Silber Scheide-Anstalt in 1878 
under the name of Roessler. 

In the past hundred years or so, the major uses of 
platinum and the platinum metals have been based 
on the high melting point and general chemical 
Inertness of the metals. Platmum crucibles for 
chemical laboratory work were in demand from a 
very early date; much of the Spanish output made 
under the direction of Chabaneau went to make 
platinum apperatus for the European chemists, 
end the work of meeting demand was carried 
on by Wolleston, and lates by Bréent and A 
Platnum began to be used for making jewellery in 
the eighteenth century, the work of the French 
gorana Jansty being especially famous. Un- 
oubtedly the first use of platmum on a large scale 
was for coinage; between 1828 and 1846 nearly half 
a million ounces of platinum were coined in Russia 
as 3-, 6- and 12-rouble pieces, and this currency was 
withdrawn only because a serious fall m the price of 
platmum caused fears of extensive counterfeiting. 

The first use of platinum in the chemical mdustry 
was for boilers for concentrating the dilute 
sulphuric acid made by the lead-chamber process ; 
for this purpose Wollaston fabricated, between 1805 
and 1818, no leas than sixteen large boilers each 
weighing between 322 and 477 oz. Even to-day 
platinum boilers are in use for the preparation of 
the purest concentrated acid for analytical purposes. 
Probably the next important mdustrial use of 
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platinum was as a catalyst, supported on magnesium 
sulphate or asbestos, for the manufacture of sulphuric 
acid by the contact process; vanadium catalysts 
have, however, largely supplanted platmum for this 
purpose owing to their lower price and mertness 
towards hmpurities which poison the platinum, but 
platinized silica gel is still used m some contact acid 
plants where a quality of acid is required and 
relatively pure sulphur dioxide is available. 

To-day platinum and platinum alloys are exten- 

aively ad for melting high-grade optical glase and 
for making fibre glass, for precious metal thermo- 
couples for the measurement of high 
for electrodes for making persulphates for the manu- 
facture of hydrogen peroxide, and for spinnereta for 
the production of artificial fibres. The electrical 
mdustry, too, is a very large user of the platinum 
metals in the form of contacts of all kinds, and as 
«esistors for electric furnaces for operating above 
1,000° C. 

The catalytic properties of the platinum metals 
mre also being exploited more extensively. Platinum 
eand platinum—rhodium alloy gauzes are exclumvely 

used for the manufacture of nitric acid by the 
æmmonis oxidation process of Ostwald, and only 
«eoently it has been discovered that platinum dis- 
gpersed on an alumina, silica or a ailica—alumins bese 
pan be need in the vapour phase re-forming of the 
sighter petroleum fractions to produce high-octane 
«motor spirit with superior anti-knock p 
Palladium, too, is finding wide applications as a 
Bhydrogenation catalyst in numerous organic syn- 
walled: ii ag ae O en rae 
ited on alumina w æ very active 
Pea for ot de reduction of anthraqumone to the 
correspondmg hydroquinone, which can then be 
oxidized with sir back to the quinone with the 
Formation of hydrogen ide, @ reaction first 
developed in Germany durmg the recent war for 
the manufacture of hydrogen i for V2 rockets. 
Although the platinum metals, with the exception 
of ogmium, are highly resistant to oxidation at room 
i rhodium and 


np A A ee above 500-600° C.; but the 
dast three become bright again at temperatures of 
the order of 1,100—-1,200° O. owing to the volatilization 
or decomposition of the oxide; rutheninmm, however, 
continues to oxidize with moreasing rapidity with 
cise in temperature owing to the formation of the 
highly volatile tetroxide. Platinum alone of this 
troup remains untarnished on heating in air up to 
«ta melting point; but nevertheless it appears to be 
mndized at high temperatures in air with the 
formation of an unstable volatile oxide which decom- 
woses to the metal at sli fa Fadik e r 
this is the cause of the bright spangles of platinum 
often seen on the refractory surfaces close to the 
platmum windings of amall resistance furnaces which 
have been operated for long periods. That an 
oxidation process is the cause of this phenomenon is 
proved by the fact that no such volatilization oocurs 
n a vacuum or in reducing or inert atmospheres, and 
'f the surface is fairly cool the 
platindm is deposited ine oinak orm which contains 
veral per cant of oxygen. 
Russia and Colombia remained the chief sources 
deny a tinum metals until about the period of the 
orld War, when the large Increase in the 
vatput of nickel and copper from the Sudbury mines 
n Canada oombined with improvementa in the 
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refining process resulted in large amounts of the 
platinum metals available in the residues 
from the Mond process of refining nickel and, later, 
in the anode slimes from the electrolytic refining of 
the nickel and copper. The amount of the platinum 
metals produced from this source rapidly increased 
during the next decade until it reached an average 
of about 250,000 oz. per annum, at which figure it 
has remained. 

In the middle 1920's large deposits of platinum 
ores were found in various parta of the Transvaal, 
Ponpa in the Potsgieterarust, Lydenburg and 

ustenburg areas, but by about 1930 only the 
Rustenburg area remained as an active producer. 
The output from this area has risen steadily until it 
is now about as large as that from Canada. The 
Merensky reef, which surrounds the Bushveld i 
complex in the centre of the Transvaal, is the principal 
source of the platinum metals; here they ocour 


. chiefly in combination with sulphur, arsenic and 


antimony in a norite rock heavily impregnated with 
chromite and containing nickel and copper sulphide 
minerals. In addition to sperrylite (platinum 
diarsenide), first found in the Su el ores, 
and laurite (ruthenium sulphide), the South African 
platmum ores contain the new minerals, cooperite 


(platinum monosulphide), braggrte (platinunr- 
palladiam—nickel hide) and ntibicsalladinite 
(palladium antimonide). The platinum metals occur 


in these ores roughly m the proportion: platinum 
100, palladium 55, rhodium 6, ruthenium 18, iridiuin 
l, oamrum. 1. 

Small alluvial deposits of platinum were discovered 
in Abyssinia in the late 1920's and much larger 
deposita in the Goodnews Bay district of Alaska in 
1986. The Alaskan alluvial concentrates are remark- 
able in that they contain a high proportion of irid- 
osmine, which has an unusually high content olf 
iridjam and a low content of osmium (only about 
10 per cent). The Tasmanian alluvial deposits of 
oamiridium are now practically worked out; but 
considerable quantities of osmuridium, associated 
with native platmum and laurite, are recovered from 
the heavy b sends which collect on the corduroy 
tables during the treatment of the gold banket ore 
from various mines in the Witwatersrand area of the 
Transvaal ; the precious metal concentrates obtained 
from this source contain up to 20 per cent of 
ruthenium with 30-40 per cent of osmium and 
25—30 per cent of iridram, but are practically free 
from rhodium. 


UNCERTAINTY, EXPECTATION 
AND DECISION IN BUSINESS 
AFFAIRS 


URING the reoent meeting of the British 
Association i in Liverpool, Section. F (Economica) 


Psychology of Business Decision-making 
Uncertainty”, the main focus for discussion being 
Prof. G. L. 8. Shackles book, ‘Expectation in 
Economice” (second edition; Cambridge University 
Preas, 1952). A day and a half were given to the 
discussion. Prof. Shackle, and many other economists, 
foal that the process by which a buamess-man reaches 
a decision depends very little, if at all, upon the 
rational assessment of probabilities which orthodox 
theory in the pest asmmed. But, of course, once 
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economico theory departe from mathematical prob- 
abilties it is committed to the exploration of processes 
in which complexity, subtlety and even mystery are 
the moet evident featurea; and yet decisions are 
made, and in the mass these decisions show trends 
and patterns which suggest that they are not 
altogether unamenable to rational investigation. 
The decisions obviously bear some relation to the 
facta, but they algo bear a relation to the tempere- 
mental characteristios of the busmess-men who make 
them. Perhaps the object of the symposium might 
be described as that of discovering a bridge between 
these two very different terrains. 

The present report will mdicate briefly how each 
of the speakers at the symposium mterpreted his 
part of the discussion. Then the treatment of a 
number of common themes will be described. The 
contributors and their topics were as follows: Prof. 
W. B. Gallio (University College of North Stafford- 
shiro), uncertainty as a philosophical 
D. J. O’Connor (University College of North Stafford- 
shire), uncertainty as a philosophical problem; Dr. 
I. J. Good (London), the appropriate mathematical 
tools for describing and i uncertainty ; 
Prof. G. P. Meredith (University of Leeds), methodo- 
logical considerations in the study of human antici- 

tion; Prof. C. F. Carter (Queen’s University, 
Belfast), theories of expectations; Prof. B. R. Williams 
(University College of North Staffordshire), the 
impect of uncertainty analysis upon economic 
theory, illustrated from the theory of profit; Mr. 
A. D. Roy (Sidney Sussex College, Cambridge), the 
possibility of empirical testing of alternative theories 
of uncertainty ; and Prof. G. L. S. Shackle (University 
of Liverpool), summing up of the discussion. 

Prof. Gallie’s paper was concerned with viewing 
Prof. Shackle’s book in a perspective of scientiflo 
method, philosophy and sociology. He made the 
valuable point that, whereas philosophy has done 
much to izro Our views on moral wisdom, 
little or nothing has hitherto been done to systematize 
our accumulated prudential wisdom. 

Dr. O'Connor, while accepting Shackle’s concept 
of potential surprise, streased the need for establishing 
a relation between this mental state and the objective 
credibility of the hypothesis under consideration. In 
his view the reliability of an expert judgment is 
“latent in the funded and asemilated experience of 
the expert’’. He opposed the assumptien that there 
are features of human behaviour, individual and 
social, which are in principle unpredictable, but did 
not indicate how he would deal with those novel 
situations which form the basis of Shackle’s renuncis- 
tion of frequency as the factor determining credibility. 
This paper may be described as viewing Shackle’s 
theory as a le successor to the out-moded 
Hedonic calculus. 

Dr. Good’s paper was tolerant, shrewd and sug- 
geative. It laid bare the numerous subtle and complex 
decisions which the mathematician must make m 
probability problems before he evar puta his symbole 
on paper, and he went behind these decisions again 
to the underlymg theoretical and im same cases 
metaphysical assumptions to which the mathe- 
matician commits himself. Concerning the crucial 
relation between subjective degree of belief and 
numerical probebility, Dr. Good opened out an 
important possibility in this remark: “The intro- 
duction of numerical probabilities does not imply that 
a degree of belief is always or even usually at all 
precise”. This clearly suggests that a useful corre- 
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lation may be established between a discontinuow 
series of degrees of belief and a continuous series o 
numerical probabilities. The streased the 
importance of constructing axiomatic systems in thi: 
fleld, and indicated the diversity of practical appli 
cations of such systems. 

In the next paper, Prof. Meredith discussec 
Shackle’s function 9(2,y) as an essentially psycho 
logical concept, and mdicated the expermenta 
problems in ite empirical validation. Shackle’ 
variables p, x and y must be regarded as scales ti 
be calibrated by I means. The variable 
may be discontinuous quantities, in which cas- 
Shackle’s use of the differential calculus would b: 
inappropriate. There may be several qualitativeh 
different varieties of probability, and a probability 
mey in many cases not be capable in principle o 
being expreased by a single number, but rather by + 
pattern of-propositionsa, ‘the pattern of evidence o 
rational likelihood’’. Prof. Meredith’s paper wa 
llustrated by a model constructed to facilitate th 
discussion of Shackle’s » function (see Fig. 1). D 
this model x represents values of the various poesibl 
outcomes of a business venture (g = — w represent 
loases). y representa the ‘degree of belief, measuree 
inversely as potential surprise’ which the individum 
attaches to the various outcomes. 9, orthogonal t 
the vy plane, the mental stimulus o 
‘interest’ afforded by the various pairs of æy values 
At 0, and for a certain ‘inner range’, zero surprise + 
attached to small gains and losses. Maximum sum 
prise, or ‘impoesibility’, y, is attached to very hig. 
gains and losses. The basin-shaped curve represent 
the impact of the business venture on the mind o 
the enterpriser and reaches maximum 94-vatlue 
at two pointa—the ‘focus-outecomes’, representin 
maximum stimulus and deterrence, and determinin, 
the decision made; these are, in general, at inte 
mediate values of w and y. The contours of th 
surface are characteristic of the individual's tem 
perament. The continuous surface of this mode 
implies continuous variables. 
rof, Carter explored jhe implication of discardin, 
the continuous variables in es theory, an: 
replacing them by discontinuous steps. Numerica 
measures must then be replaced by i Thi 
raises a fundamental difficulty for Shackle’s mode 
since “It is a logical impossibility to devise a meam 
of compounding two pure rankings (or one rankin, 
and a numerical index) to make another uniqu 
ranking”. Prof. Carter demonstrated by a series c 
examples the novel kind of reasoning to which suc! 
an assumption would commit us. 

Bach Wilama cast his nab both wide ead daepa 
the fundamentals of economic theory. He contraste 
statio theory with its agsumption of equilibriur 
conditions as a basis for rational decisions at th 
price of unreality, with dynamic theory with it 
implications of change and uncertainty, and ita nee 
for theories of probability. The economist’s habit « 
ee psychological assumptians carries with it th 

eed for consulting psychologists and sociologist 
He welcomed Shackle’s theory as an attampt t 
provide a new oo framework of “expects 
tional dynamics’. The rest of the paper was a 
inevitably somewhat technical discussion of th 
impact of expectational dynamics upon Keynesia 
theary with particular reference to profit. Pro 
Williams closed with a plea for a sociological analys 
of the goals of business firms and organizatior 
within the socio-political system. 
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Mr. Roy attempted in his paper to specify actual 
methods by which different theories of uncertainty 
might be empirically tested. The link between past 
eventa and future outcomes is too tenuous and varied 
to allow of the elimination of what methodologista 
call the “mtervening variables’ of motive and 
expectation, but how can different theories of 
expectation be tested ? The first suggestion would 
be a statistical analysis of economic time series. The 
second would be by laboratory experiments on 
individuals placed m situations which mimicked as 
far as posible those confronting the typical business- 
man. Neither of these is promising. Mr. Roy recom- 
mended the compilation of individual case-studies of 
decimon-takers m action by a research worker livi 
in constant daily touch with the business-man, aad 
having acoes to all the neceasary information and 
business text-books to throw light on the latter’s 
decisions. Mr. Roy imdicated the methodological 
difficulties m the use of such data for disernmmating 
between alternative theories of uncertainty. 
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` Prof. G. L. S. Shackle 
surveyed the discusion, 
and has prepared the fol- 
lowing statement relating 
to his comments: If we 
understood how decisions 
are made, we should un- 
derstand how history is 
made. So far as this is 
true, it is rather obvious. 
Yet decision-making, the 
focal creative peychio 
event where knowledge, 
thought, feeling and imag- 
ination are fused into 
action, seems to have re- 
ceived only the most casual 
glances of scientific men 
and other scholars. Matho- 
matios has shown in prob- 
ability theory how to do- 
rive knowledge concern- 
ing aggregates of futuro 
events from tea of 
past eventa, but this tech- 
nique is rrelevant to per- 
sonally unique and cruoial 
occasions of decision by 
an mdrvidual. Frequency- 
ratios are knowledge and 
have nothmg to do with 
uncertainty. The indi- 
vidual can choose only 
between imagined and not 
between realized experi- 
ences, for when an ex- 
perience is actually pro- 
ceeding it is too late to 
choose something else. 
Thus decision must, it 
ems, be guided or de- 
termined by the thrust of 
imagined and anticipated 
enjoyments and distresses. 

The relevant, legitimato 
and useful question for a 
person to ask himself, 
when his decision on this 
course of action, rather 
than that, will swing the 
whole evolution of his affairs into a different peth, is 
not: How can I add together all the rival, mutually 
exclusive hypothetical outcomes of this course of 
action ? for the result of such addition would be 
meaningleas ; and the question is not: What wii be 
the result of this course of action ? for that cannot 
be known. The question is: What is the most 
exciting result that I can imagine this course. of 
action as capable of producing, and again, what is 
the most alarming result ?; where excitement and 
alarm each depend on two matters, the face-value 
of any hypothetical outcome in question, and its 
plausibility ; and if we are to consider a hypothesis 
by tteslf, the measure of plausibility must be 
something radically and essentially different from 
numerical tesla hand which depends for ita 
meaning and existence on the viewing of hypo- 
theses in their gregarious collectivity. By a line 
of thought which ia too long to reproduce here, 
I have been led to invert the problem and adopt 
a measure of desbeltef mstead of a measure of 
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positive confidence. The consequences are far- 


If the line of ideas, the general direction only of 
which I have to indicate, is to lead beyond a 
mere construction and make a solid con- 
tribution to knowledge, the interest and effort of 
pee ae logicians, mathematicians, peycho- 

and economists will be needed for the intensive 
pce roe of a territory the outlines of which were 
s0 brilliantly mapped by the seven contributors to 
the symposium at Liverpool. 


So much for the distinctrve features of the indi- 
vidual contributions. The following concepts and 
themes recurred in a number of the papers, and these 
suggest the movement of thought from which new 
developments in expectation theory may emerge. 

Dissatisfaction with the frequency theory of prob- 
ability. Decisions have often to be made concerning 
novel and unrepeated ventures. To these any fre- 
quency measure of probability is inapplicable; but 
even where it is theoretically licable, there is a 
growing disbelief in the facile rer that 
businees decisions are based upon it 

Tha realization of the need for greater psychological 
realism on the part of soonomists. In a world in 
which the irrationality of man is everywhere manifest, 
it does seem somewhat naive to assume that the 
busineas-man, of all people, is gifted with some 
unique degree of rationality which would give a 
mathematical sanction to his daily business decisions. 
Tt should, however, be pointed out that the word 
‘rational’ itself demands some scrutiny. It is used 
to mean either ‘affective’ or ‘Tatioomative’. There is 
@ sort of practical rationality, or which 
depends upon years of experience rather than upon 
ratiocination. It is this which gives some measure 
of cogency to the degree of belief which the oxpert 
accords to the particular p i 

The magnitude of the mi problem. This 
is multifarious, and moludes the relations between 
the social and the individual, conception and action, 
continuity and discontinuity, single and multiple 
causation, and a host of other relations. 

The bearing of causatiwe coniexis and conceptual 
frameworks. The isolated business decision ia prob- 
ably a fiction. Decision arises out of the conceptual 
framework of the mdividual, and takes place within 
his socio-economic context. 


The role of the conceptual model in thsory 


-making .- 
to aimplify and olarify the welter 


Theory attempts 
of facta. Tt can do this only by setting up relatively 
self-contamed abstract. models ; such a model, if it 


power, as determined by ite utility in both clarification 


and. ction. 

problem o quantification. This is an aspect of 
the validity problem, for in comparing empirical data 
with predicted outcomes there is a direct comparison 
of quantities. The theory of measurement is far from 
complete; even the physicists have their problems 
.of metrology. Psychometrics and econometrics 
present problems of even greater complexity, but 
these are a challenge rather than a ground for 


pessimism. 
A growing need for an adequate caloulus of disorete 


quantities (as against the calculus of the arithmetical 
continuar). This may not be difficult for the pure 
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mathematicians, but the users of mathematics would 
need to acquire new habits of thought, as well as 
new modes of calculation. The landscape model of 
Shackle’s function in the accompanying illustration 
would have to make way for a model of steps and 
movable platforms. G. P. Mamesprra 
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PROTON SYNCHROTRON OF THE 
UNIVERSITY OF BIRMINGHAM 


Tare a ee ii Depart 
ment of the University of esau STE is now 
able to accelerate particles to an energy of 1,000 MeV. ; 
it first operated at full energy on July 16. A greater 
energy than this is known to have been reached 
artificially only m the United States, where the 
Brookhaven ‘Coamotron’! gives gives protons of an energy 
of 2,300 MeV. These two machmes, together with a 
rather larger proton synchrotron com- 
pletion at Berkeley, California, are designed to 
provide experimental facilities for nuclear physica in 
an energy range above that which is economic for 
synchro-cyclotrans. Future proton synchrotrons, 
planned to imoorporate the new strong focusing 
tiple, will probably extend the energy scale 


ly further. 

The Bi synchrotron has been developed 
from the original proposals of Oliphant, Gooden and 
Hide’, whose aim to reach a energy of about 
1,000 MeV. was, just after the Becond World War, 
ambitious but not unreasonable. Detailed design 
began in 1046 with the aid of a grant from the 
Nuffleld Foundation, and construction started in 
1947. The project was under the guidance of Prof. 
M. L. Oliphant until he left the abosar i in 1950, 
and, since then, responsibility for the development 
and testing of the machine has been in the hands of 
the present head of the. Department, Prof. P. B. 
Moon. -The un has been financed mainly 
by the bt of Scientific and Industrial 
Research, without the support of which the project 
could scarcely have been undertaken by a university 
department. Several large and important perts of 
the equipment, such as the motor-generator, vacuum 
sections and high-tension generator, were supplied by 
outside firma; but the main technical responsibility 
haa been undertaken throughout by the Department 
of Physica, and much of the actual construction was 

by the departmental workshope. The very 
considerable technical effort necessary has been sup- 
plied over six years by a large number of physiciste 
and assistanta, many of whom are no longer in the 
laboratory to witness the successful outcome of their 
work, 

The first notable feature of the Birmingham 
synchrotron is ita sine. This is not shown to advantage 
in the aocompenying photograph, since the machine 
ed to be Pads a che Ge eral erase Erle 
in the Nuffleld Research Laboratory, which was 
designed for (and still houses) the University 60-in. 


lotron®. The illustration view of 
ea ae t of C-shaped 
steel laminations } in. thick, arranged in a circle with 
the annular gap outwards. The diameter of the mean 
horizontal orbit mm which the protons circulate is 
900 om., and the magnetic field necessary to keep a 
proton of an energy of 1,000 MeV. moving in an 
arbit of this size is 12,500 gauss. Power for the magnet 
is supplied by a motor-generator set developing 
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General view of the proton synebrotron of the Untverslty of Birmingham, showmg megnet, vacuum system, radiotroquency power 
amplifier and injeotion apparatus 


1,100 Y. which is connected to the air-cooled. coils of 
the magnet at the beginning of the magnetic cyole. 
The magnet has an inductance of 0:1 H. and a 
resistance of 0:01 ohm, and a peak current of 12,500 
amp. (corresponding to a fleld of 12,500 gauss in the 
magnet gap) builds up m the coils in 1 sec. The fleld 
excitation of the generator is reversed to limit the 
peak current and to reduce the eee, to 
zero; when the current has passed ita , most of 
the energy stored in the magnet feeds k into the 
motor generator, which has on ita shaft a 36-ton 
flywheel for energy storage. The magnetic flald-cycle 
repeats every 10 seo. 

The magnet gap is 21 cm. high and contains 4 
sectionalized porcelain vacuum tube of internal 
dimensions 10 om. by 86 om.; a preasure of 8 x 
10-7 mm. is mamtained by five diffusion pumps each 
with a speed of 2,000 Ljaec. through a water-cooled 
baffle. A pulse of protons is shot tangentially into 
the vacuum system from a Cockcroft-Walton high- 
tension generator just after the magnetio fleld begins 
to rise. The injection energy is 460 keV., and the 
protons begin to move in a magnetio fleld which for 
this energy gives their path a radiua of about 450 am. 
“On their way around the vacuum system the icles 
pass through an accelerating electrode (‘cee’) to which 
« radio-frequency voltage ia applied; for each 
revolution the proton energy may be thus meareased 
on the average by about 200 eV. This energy incre- 
ment is just that required to maintam the particles 
in the mean orbit as the magnetic fleld rises. There 
must, of course, be nism between the applied. 
radio-frequency voltage and the circulating protons, 
and as the particles speed up the apphed frequency 
is increased, The frequency-range n for the 
acceleration period of 1 sec. is 830 ko./a. to 9-8 Mo./s., 


and during this time the protons make about 5 x 10* 
revolutions in or near the mean stable orbit. The 
necessary radio-frequency voltage on the accelerating 
electrode is achieved over a 80/1 frequency range by 
roughly tuning the ‘cee’ capacitance. This is done 
by a mechanically variable inductance driven in 
accordance with the known frequency-time variation. 
The form of the frequency-time law was found fram 
precise measurements of the rate of rise of magnetic 
fleld which has been found satisfactorily reproducible. 
The radio-frequency is generated as a beat between 
& fixed oacillator and a variable oscillator the fre- 
quency of which is governed by a mechanically driven 
condenser shaped to provide the correct time- 
variation. Further details of the whole equipment 
were given in an earlier article‘. 

In preliminary testas of the synchrotron, beams of 
particles were observed to strike current collection 
and scintillation probes inserted at various points in 
the vacuum tube. For testing over the full range of 
energy, & convenient form of beam indication is the 
signal induced on an insulated plate at the bottom 
of the vacuum system by the bunched beam circu- 
lating near the median plane. From the size of this 
signal, it is estimated that the fally accelerated 
pulses contain about 10° protons. At the conclusion 
of the acceleration, the beam may be made to move 
either to the inside or to the outside wall of the 
vacuum tube; provision is being made for the 
insertion of suitable targeta. Scattered protons have 
been obeerved outaide the vacuum system, and 
tracks of r-mesons have been seen in nuclear emulsions 
exposed near by. 

In the present early stages of operation of the 
synchrotron, effort is concentrated mainly on im- 
proving the performance and on measuring radiation 
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levels. This is neoceawary for: the design of 
shielding which will protect those’ working near. the 
machine and also allow access to the various beams _ 
of radiation from targeta. ‘A detailed experimental — 
prograrmome is being prepared, and it is h that 
this tron, which provides n-mesons of energies 
f up to at least 700 MeV., will add significantly to 
existing information on the nuclear interactions of 
‘high-energy particles. It is clear that the accumu- 
lation of eventa of interest in nuclear emulsions and 
cloud chambers is likely to be rapid. 
1 Res, Sei. Inur. (tho oS oo ee er eee 
of the Brookhaven tron). 


"Out en "Gooden, J. & B., amd Hide, G. B., Proc., Phys Soe., 8, 


: Natwè, 100, 476 (1082). 
, 1 Hibbard, L. U., N waooo 


7, No. 4, 30 (1950) ; seo also The Nnpinmer, 
196, $71 and 305 (1 O88). 
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OBITUARIES 


Prof. A. F. Holleman 


ABNOLD FirepHam HOLLEMAN died on August 11, 
and 80 the doyen of Dutch chemists and one 
who a place in the hearta of his country- 
men, not only for what he had done for the cause of 
science, and of organic chamistry in particular, in 
Holland, but also as ohe of the band of famous 
scientists who succeeded in bringing the universities of 
Holland into the very forefront of scientiflo progress. 

During his ey of almost ninety-four years, 
Holeman” f @ connecting Imk between the 
earlier, period of organic chemistry and modern 
developments. He waa born at Oisterwijk in North 
Brabant on August 28, 1859, and received his early 
chemical education from Dr. Lamers, a pupil of 
Kekulé. He proceeded in 1879 to Leyden, where he 
studied under the two famous teachers, Franchimont 
and van Bemmelen, and also had instruction from 
van Romburgh, Bakhuis Roozeboom and Lobry de 
Bruyn. ‘Then followed a period under Bunsen at 
Heidelberg axid one in von Baeyer’s laboratory at 
Munich, where he was oon with Bamberger, 
Claisen, Nef and Friedlander. In 1887 he returned 
to Holland to work with van’t Hoff at Amsterdam, 
where he also met Rijkman. Here he startéd his 
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At 
career as a teacher ; he became professor at Groningen 
in 1898, and a little later he succeeded Lobry de 
Bruyn at Amsterdam, where he remained until he 
retired in 1924 at the age of sixty-five. 

The effect of Holleman’s lifelong friendship with 

van't Hoff and his contacts with Eijkman and 
Bakhuis Roozeboom is-to be seen in the ion his 
researches took at Groningen and Amsterdam. As a 
student of the Leyden school, he was interested in 
the chemistry of substitution in aromatic compounds, 
and his thesis for his doctorate (1887) dealt with 
“Researches on the so-called B-Nitro-cymene”’; his 
fame, however, rests on the application of exact 
physico-chemical methods to the quantitative study 
of the problem. His researches enabled him in 1910 
to publish his famous book ‘Die Hi von 
Substituenten in den Benzolkern” “truly the basis on 
which the English school later built the electronic 
theory. He was still streasing the importance of the 
quantitative aspect of the subject in’ probably the 
last -of hia papers, published in 1947. 

After his retirement, Holleman lived in. Bloemen- 
daal, but still devoted himself to science, as secretary 
to the Hollandsche Maatschappij der Wetenschappen, 
Taada Get Ga) var oe ieee OS DE 
Chemical Society, which obtained its Royal title a 
few days before his death, and in which he was 
particularly interested. 

No notice would be complete without reference to 
Holleman’s fame as a teacher. Anyone who studied 
organic chemistry at a Dutch university could ‘feel’ 
it, and it was also a reason for the succeas of his 
text-book, which passed through sixteen editions 
between 1896 and 1951 (he supervised the whole of 
the manuscript of a recent English translation) and 
waa translated into many languages. Ñ. CorrEY 


Wa regret to announce the following deaths : 


Mr. R. H. Burne, F.R.S., sometime physiological 
Garator of the Hunterian Museum, Royal College of 
Surgeons, on October 9, aged eighty-five. 

Mr. James Fairgrieve, formerly reader m education 
with special reference to geography in the Institute 
of Education, University of London, on October 8, 
aged eighty-three. 


NEWS and VIEWS 


Aerodynamics at the Natlonal Physical Laboratory: 
Mr. A. Fage, C.B.E., F.R.S. 


Mn. A. Faar, who retired fram the post of super- 
intendent of the Aerodynamics Division of the 
rao Physical Laboratory last summer, is one of 

ioneers of aeronautical research. He went to 
ee in 1912, after an education at the 
Paak Dockyard Schools and the Royal College 
of Science, London, and joined the small group of 
workers who were imning. to establish an aero- 
neutical section at the ratory under the guidance 
of the then Dr. Stanton and Mr. Bairstow. His early 
work ranged over the whole field of aerodynamics as 
it then existed ; but he made a special study of the 
characteristics of airecrews and laid the foundations 
of airscrew theory. He wrote two books at this time, 
oe na fee acy e 
. About 1920, Mr. Fage began to study the 

sa pas ‘of the boundary layer and of turbulent air- 
a which have been his main work and have brought 


him international fame and the fellowship of the 
Royal Society (1942). He was the first to measure, 
by the use of Stanton’s surface Pitot tube, the dis- 
tribution of skin friction along the chord of an aero- 
foil, and to show in detail the nature of the transition 
from laminar to turbulent flow. His work on the 
effecta of surface imperfections on skin friction ‘did 
rouch to emphasize the great i of smooth 
and accurately shaped surfaces for the attainment 
of the lowest possible drag. 

Mr. Fage was a brilliant experimentalist but had a 
sufficient knowledge of the underlying theory to 
enable him to interp®t luocidly the resulta of his 
experiments. Many of his i tal researches 
show an almost uncanny skill, and also a great degree 
of patience, in attacking new and difficult problems. 
Incidentally, he made some of the first experiments 
on laminar flow aerofoils. He was appointed super- 
intendent of the Aerodynamics Division at Teddington 
in 1946 and since then has devoted much of his time 


No. 4381 


October 17, 1953 


to w ichprovement and modernization of the oq 
ment of the Division, particularly the planning of 
great extension of high-speed researches now m 
progress. Hie work will long be remembered and 
honoured, especially in the fleld of experimental 
research on fluid motion, of which he was a master. 
Ho was awarded the C.B.E. in the Coronation honours 
as a recognition of his great contributions to aero- 
nautical knowledge. 

Dr. W. P. Jones 


l 
Da. W. P. Jon, who has succeeded Mr. F 
went to the National Physical Laboratory in 19 
having taken a ae in both mathematics and 
physics. His mathematical ability led to his being 
attached to the graup of scientists under Dr. R. A. 
Frazer who were engaged an flutter research, and he 
has made this subject his chief work at the Laboratory 
ever since. In particular, he has studied profoundly 
the theory of aerodynamic forces on bodies m 
unsteady motion, and is an. acknowledged world 
authority on this subject. His work on the aero- 
io derivatives of oscillating serofoils has pro- 
vided an mvaluable basis for the solution of flutter 
problems, and his methods are widely used by 
aircraft designers. Having established a satisfactory 
theory for low speeds, he proceeded to study the 
effects of compressibility of the air, and so extended 
his theory into the transonic and supersonico ranges 
of flight. His findings have bean cémpared with 
experimental measurements whenever possible, with 
Sed Coal. andl W Ga ba ould ae ce eel di 
E a woe posses oer aA a 
of knowledge of flutter derivatives, exoept in the 
narrow range of speeds close to that of sound. 
Dr. Jones has, from time to time, devoted his 
attention to other problems, usually related to ftaid 
motion, and has written a large number of papers for 
the Aeronautical Research Council and its committees, 
many of which are published in the Reports and 
Memoranda of the Council. Hwe mteresta outaide 
aeronautics are gardening and shooting, for which 
ee Waa 
rintendent of the Aerodynamics Division 
ne dington he will naturally have leas time for 
individual research; but it is to be hoped that he 
will find some opportunity of extending his work on 
unsteady fluid motion, and particularly of studying 
further the difficult but important question of flutter 
in the transonic speed-range. 


Recrultment of Higher Personnel for the British 
Textile Industry 


Im his addreas to the autumn convocation of the 
Textile Institute, Manchester, on October 2, Sir E. 
Raymond Streat, chairman of the Cotton Board, 
Manchester, and former president of the Institute, 
stressed the need for the British textile mdustry to 
employ more highly trained staff, not only tech- 
nologista but also men expert In management and its 
various techniques and who possess character and 

. He thought that there is much to be gaid 
for the practice of employmg at least one person 
whose duties might not be rigidly defined but who 
has the ability and training to fill & sudden vacancy 
among the senior staff or who d examine a 
technical or managerial problem. Industry needs to 
«aitract more of the best brains in the country which 
have traditionally entered the profeasions or the Civil 
Service ; it can no longer rely entirely an traditional 
methods of recruitment. A definite policy of staff 
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E sire fee reer ery and this must 
take accounf of the fact that the widening of 
educational opportamities, with- the consequence that 
more and more of the ablest boys enter the 
schools and then the technical colleges and univer- 
sities, greatly diminishes the possibilities of findmg 
the requisite ability for promotion on the shop floor. 
To attract more of the best material mto industry it 
is not sufficient to make the needs of the tertile 
industry known. Withm the industry, and withm 
individual firma, an organization should be created 
for the reception and training of staff, and this should 
include provision for i in the techniques of 
management. Rir Raymond ended by saying that 
the textile industry is probably a little too cautious ` 
m giving its young men responsibility, and experience 
could anly come through responsibility. 


Irregularities In the Perlod of Rotation of the Earth 


AN examination of all the poasible factors 
con mg to variations in the earth’s rotation 
has made by Walter Munk and Roger 
e and published by them in a paper entitled 
“On the ysical Interpretation of ities 
in the Rotation of the Eerth” (Mon. Not. Roy. Astro. 
Soc., Geophys. Supp., 6, 6; Sept. 1052). It is shown 
that the seasonal variation in the distribution of air 
mass has a very small effect and that alterations im 
the sea-level cannot account for the major variations 
in the length of the day, although the effect is not 
necessarily negligible. If random fluctuations in the 
elevation of continental blocks of the earth's crust 
were sufficiently large to cause observed changes in 
the length of the day, they would also cause dis- 
placements in the pale of rotation much greater than 
those observed from 18%) to 1950. The evidence 
from tide suggests that oscillations in‘ the 
elevation of crustal blocks have bean leas than ten 
per cent of the amount required to account for the 
observed fluctuations in the length of the day. It is 
suggested that electromagnetic coupling of the mantle 
to a turbulent oore could account for the observed 
flusctaustions if the conductivity of the mantle is 
about 10° e.m.u. A numerical relationship has been 
derived between the fluctuations in the length of the 
day——as measured from observatories anchored to 
the mantle—and the variations in the westward 
drift of the earth’s magnetio feld, and this indicates 
that these fluctuations can be explained by a variable 
motion in the core amounting to a fraction of the 
total motion. 


Science and the Arts 


Iw an article comparing the relative merits of the 
arta and sciences, Prof. R. E. Gibeon, profeasor of 
chemistry and director of the Applied Research 
Laboratory at the Johns Hopkins University, traces 
the development of applied research as it has evolved 
from natural philosophy and suggests that pors 
research is in danger of being smothered by its 
aggressive and 
No. 8; July 1958). 
science reflects the dual nature of man and that both 
the useful and liberal arta are manifestations of the 
pession for truth that underlies civilization. In the 
same journal the ultimate oa rane radioactive 
wastes is discussed by Mr. L. P who describes 
the use of montmorillonite olay as a method of 
packaging radioactive waste which is now being 
investigated at the Brookhaven National Laboratory. 


- 
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Other articles include one by Dr. Bhields Warren on 
the contribution of atomic energy to health. 


“The Changing Flora of Britaln’’ 


Unpus the above title, and under the general 
editorship of J. E. Lousley, the papers read at the 
third conference by the Botanical Society 
_ of the British Iales in 1952 have now been made 
available in book form (obtamable from the Society, 
6] o, Department of Botany, The University, Oxford ; 

ioe l5s.). This unusually full and interesting con- 
facons had Aendy been “noticed at some length in 
Nature (169, 1076; 1952). Readers of the book will 
find that it contains much original information and 
thought on floristic topice by distinguished enta. 
The several essays, some twenty-four im all, deal with 
the central theme m its many the evidence 
being- drawn from ecology, botany, phyto- 
geography and relating to such topics as the intro- 
duction and spread of aliens, special studies of trees 
and shrubs, etc. The wide of the net is 

indicated by the inclusion of such papers as 
those on “A Zoologist’s Approach to a BETREE 
Flora’, “The North American and 
Elementa in the Flora of the British Isles”, T 
Conservation of British Vegetation and Species”. 
This conference, with the valuable text that 
has emerged from it, should do much to stimulate 


- hew interest in British fleld botany. 


Wall Structure In Valonia 


Ix an investigation of the oell-walls of species of 
Valonia and Dictyosphderia, using the electron micro- 
scope, k aerel y ac erand develop: 
ment has been demonstrated (F. C. Steward and K., 
Mthlethaler, Ann. Bot., N.S., 17, 66, 206; 1953). 
The first cellulose laid down at a new surface, as on 
aplan. res, oonsists of a tangle of randomly 

fibrils, there being embedded in a pectin- 
like amorphous material. As this firet oeltuloge layer 
is either unable to grow enough by plastio flow or to 
stretch elastically, it is eventually torn and @ new 
layer is formed within. At first the strands of the 
new layers are not exactly el, but they eventually 
acquire & high degree of regularity. In succeasive 
lamnells the fibril direction shifts abruptly, apparently 
through an angle of 120°, that is, the direction is 
every fourth layer. The bearmg of these 
observations on the es ERRER of the growth of 
the call wall is consi 
International Institute of Refrigeration 
Oommarpeatons I and IT of the International Institute 


of ion held a jomt meeting at Zurich during 
September 10-12. The main topics of discussion 
were: (1) liquefastion, distillation, rectification and 


laboratories of the University and to heat pump 
installations. A survey of the field of work of Com- 
mission I was given by Prof. F. E. Simon (Oxford) 
and that of Commission II by Dr. Heer Griffiths 
(National Physical Laboratory, T ). The 
contributions on gas liquefaction, eto., moluded papers 


ee eee E 
oxygen and the manufacture and use of tonnage 


oxygen. On the engineering aide, tus for the 
liquefaction of air, hydrogen and helium was dis- 
cussed. A group of papers was submitted on 
properties of materials: one dealing with the effect 
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of low temperatures on the engineering properties of 

metals, another on the metallurgy of iron and steel 
at — 196° C., and a paper on the strength of alum- 
inium crystals at low temperatures. Another group 
covered thermal conductivities of metals, moist cork, 
and porous materials under reduced pressures. Alto- 

er nineteen papera were read and discumed. A 
ulletin containing the papers and discusuions will be 
published by the Institut International du Froid, 
177 Boulevard Maleaherbes, Paris 17°. 


Zoological Soclety of London : Special Courses 
Taa Zoological Society of London, at the request 
of the Colonial Office, a study-leave course 
during the month of September for selected members 
of the Colonial Service in Afrim ; those attending 
came from’ game, veterinary and forestry depart- 
ments. The oourse was designed to help the members 
of those services who wish to do some serious -work 
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stepe in the right direction. The course consisted‘ of 
lectures, demonstrations and practical work; it 
moladed instruction on elementary anatomy and 
physiology, reproductive cycles, parasites, classifica- 
tion, ecology and the techniques of field-work. Prof. 
E. O. Amoroso (Royal Vetermary College) and Mr. 
R. W. Hayman (British Museum (Natural History}) 
collaborated with the Society’s staff: it is hoped 
that similar courses will be in future years. 

A. course for school teachers has been provided, m 
conjunction with the L.C.C, Education Department, 
Lectures 


all pardes that are conducted by the lecturers 
special sections of the menagerie for demon- 
stration and forthér informal instruction. The course 
is designed as an aid to teachers who bring i 
of children on educational visits to the Zool 
Gardens, so that they may organize their work to 
the le advantage. Prof. H. R. Hewer, 
assisted by Dr. K. A. Kermack and Dr. D. M. Rosa, 
is conducting the course. The Soci is arranging 
its usual lectures for children of Fellows during the 
Christmas holidays. 

Fifth Canadian High Polymer Forum, London, 

Ontario 

Tam fifth Canadian High Polymer Forum will be 
held in the auditorium of the London Publio Library 
and Museum, Queen's Avenue, London, Ontario, 


during November 19-20. Sevdnteen have 
been. and farther contributions can still be 
accepted for the final by submitting a 


title and an abstract bao hundred aes ia ake 
E R R gp led V. V. Nicholls, McGill 
nivergity, Montreal, Quebec. Besides visita to the 
University of Western Ontario and to local indus- 
tries, there will be a special dinner at which Dr. D. P. 
Riley, of the Royal Institution, London, England, 
will give an addrees.- Hotel reservations and further 
information can be obtained from the secretary- 
treasurer of the Forum, Dr. H. Leverne Williams, 
Polymer Corporation, Ltd., Sarnia, Ontario. 


Nature Conservancy : Awards 


Tas Nature Conservancy has made the following 
awards of research studentshipe for postgraduate 
training in ecology, tenable for periods of up to three 
years at the universities chown: Botany, Miss J. O. 
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Brown and G. W. F. Sewell (Royal Holloway College, 
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. Huxley (Balliol College, 
O. J. Duncan and E. J. Perkins (Queen 
Mary College, London), P. E. 8. Whalley (University 
College of North Wales, Bangor), J. Godfrey (Univer- 
sity of Edinburgh) and Mims L. M. O. MoOartan (St. 
Hugh’s College,\Oxford) ; Phystography, O. Embleton 
(Bt. John’s College, Cambridge) and W. A. Westgate 
(Oniversity of Durham). 
Illuminating Engineering Soclety : Awards 

Tus Iummatmg Engineering Society has an- 
nounced the cages awards m connexion with 
papers presented to the Society during the past 
year: Leon Gaser Memorial Promium, to W. D. 
Chesterman. Naval Scientaflio Service) and 
J. B. Collins (now at the Building Research Station, 
Garston) for ther joint paper on problems of under- 
water illumination; Stlver J Commemoration 
Award, to J. R. Wakefield (University of Notting- 
ham) for his paper on an investigation of glare in 
mine lighting, and m view of the number and standard 
of entries submitted this year, & second award to 
Miss: P. M. Excell Laboratories, British 
Thomson-Houston Oo., Ltd.) for a paper on illum- 
inating calculations for installations using long linear 
light sources. 


University of Birmingham : Appointments 


Pror. A. J. MURPHY, professor of a eal 
lurgy in the Univ of Bi 

pointed director of the Combined 
Metallurgy i in succession to the late Pro 
The title of University Research Feller ea Tock bean 
conferred upon the following ae the tenure of 
their present : Phystos, Dr. F eae Fa oa 
ment of Scientific and Industrial Research 
Physics, Dr. G. F. Alfrey (Admiralty E a À. J. 
Williams has been appointed a Research Fellow in 
the Department of Metallurgy. 


University College of North Staffordshire 


Dr. F. W. Cors, reader and head of the Depart- 
ment of Geology, University College of North 
Staffordshire, has been appointed professor of geology. 
The Polymer Corporation, Ltd., Sarnia, Ontario, has 
founded a research studentship m chemistry in the 
College for the support of postgraduate research on 
cationic polymerization under the direction of Dr. 
P. H. Plesoh. The Blythe Colour Works, Ltd., 
Cresswell, North Staffordshire, has founded a fellow- 
ie in chemistry for the support of fundamental 

ions into inorganic colouring matters; the 
frat holder of the fellowship is Dr. 8. O. Nyburg, 
assistant lecturer in the Department of Chemistry. 


British Society of Rheology : Officers 


AT the annual general" i of the British 
Society of Rheology, held at the Imperial College of 
Science and Technology, London, on September 25, 
the following officers were elected : Dr. 
L. R. G. Treloar ; Honorary Secretary, Dr. P. Feltham 
(Flat H12, Sloane Avenue Mansions, London, 8.W.8) ; 


nents of 


Ordinary Members of Committee, Mr. 
E. B. Atkinson, Mr. D. W. Jopling, Dr. E. W. J. Mardles 
end Mr. W. F. O. Pollett. 
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In London 


Tus first conference of the British Occupational 
Hygiene Society will be held in the London School 
of Hygiene and Tropical Medicine, Keppel Street, 
London, W.C.1, on November 2, starting at 1] a.m. 
The conference, which is open to those who are not 
members of the Society on payment of a foe of 10s. 6d. 
(covering tea. and a copy of the report), is designed 
to provide a common foram for the many professions, 
medical and non-medical, concerned with occupe- 
tional hygiene. Sir Walter Monckton, Minister of 
Labour, will open the proceedings, and will be fol- 
lowed by the president of the Society, Dr. Thomas 
Bedford (director of the Environmental Hygiene 
Research Unit, Medical Research Council), who will 
give an addreas. The rest of the programme will 
consist of three papers, as follows: measuring the 
worker's environment, by 8. A. Roach (dust physicist, 
Pneumoconiosis Research Unit, Medical Research 


‘ Council); problems of chemical toxicity, by Dr. 


D. G. Harvey (head of the laboratories, De t 
for seeders in Industrial Medicine, Medical 
Council) ; ional hygiene and the indus- 
trial Seciiner, by J. E. Brabham (engineering controller, 
Imperial Chemioal Industries, Ltd.). Those who 
intend to be present at the conference should notify 
before October 15 the honorary secretary of the 
Society, Peter C. G. Isaac, Public Health Engineering 
Laboratory, King’s Oollege, Newcastle upon Tyne, 
from whom further particulars can be obtained. 


Announcements 

Tur Eddington Lecture will be given this year in 
Cambridge at the Arta’ School, Bene’t Street, Cam- 
bridge, on November 3 at 5.80 p.m. by Prof. H. H. 
Price, Wykeham professor of logic m the University 
of Oxford. The title of Prof. Price’s lecture will be: 
“Some Aspects of the Conflict between Science and 
Religion”. 

Tas Leopold von Buch Medal of the German Geolog- 
ical Society has been awarded to Dr. W. J. Arkell, 
senior Research Fellow of Trinity College, Cambridge, 
particularly for his researches on the British Jurassic 
which have greatly stimulated work on the problems 
of Jurassic stratigraphy all over the world. 


De. Laurnawoz MoKinusy Goup, president of 
Carleton College, Northfield, Minnesota, who is well 
known as & geologist and geographer, has been 
appointed to the board of the United States National 
Science Foundation in succession to Dr. J. B. Conant, 
who has i on becoming the United States 
High Commissioner for Germany. 

Taw Chemische Gesellschaft m der Deutschen 
Demokratischen Republik was founded in Berlin on 
May 11. The officers are: Prof. E. Thilo (president) ; 
Dipl.-Ing. Kaiser (secretary); Prof. H. Bertach 
(Berlm); Prof. H. Franck (Berlin); Dr. Heyder 
(Bitterfeld) ; Dr. W. Schirmer (Leuna); Prof. A. 
Simon (Dresden); Prof. W. Treibs (Leipzig). 

Tue Institute of Rural Life at Home and Overseas 
will hold its annual conference at High Leigh. 
Hoddesdon, Herts, during January 4-8 under the 
chairmanship of Sir John V. W. Shaw, formerly 
governor and commander-in-chief-of Trmidad and 
The conference will consist mainly of & 


Further details can be obtaimed from the Secretary of 
the Institute at 84 Eocleston Square, London, 8.W.1. 
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CHEMISTRY OF PLANT 


HEMICAL structure in relation to plant growth- 
regulating activity was discussed at a symposium 
held in Sweden in the Botanical Department of 
the University of Lund during A 10-14. The 
meoting was by Prof. H. (Lund), 
Dr. H. Veldstra (Amsterdam) and Prof. R. L. Wain 
(London), and participation was restricted to active 
workers in this field. Some forty chemists and 
- biologista from eight countries were present. 

Dr. Veldstra, who introduced the first seasion on 
“Structure and Activity”, gave a review of published 
work in this fleld and an acoount of his own recent 
investigations. In icular, he showed that com- 
pounds like 1-naphthyhnethanesulphonic and 1-naph- 
thalenesulphonic acids can show 


growth-regulating 
activity at higher concentrations (10-*-10-* M). In. 


view of the high dissociation constants of these acids, 


ont, 


benzoic acids and that a methyl 
elminated, for example, from the 
3-chloro-2 : 6-dimethylbenzoic acid, promoted a lively 
discussion. In amseesing growth-regulating activity 
Dr. Hansch rates a compound as active if it promotes 
a 5 per cent morease m above the controls in 
the Avena cylinder test. This method of assessment 


was criticized as one in which synergism may play. 
an im part. In the last paper of this session, 
Prof. Soding (Hamburg) discussed the chemical 


nature of the growth substance in Avena coleoptiles. 
In recent years Prof. Sddimg has made a survey of 
the data relating to the possible existence of auxins 
a and b, and a re-analysis of the evidence relating to 
acid and alkali stability and rates of diffusion has led 
him to conclude that, so far, indole pear aY are 


the only auxins which have Sn 
z eee past R 

The second session was to papers on optical 
isomerism in relation to growth-regulating activity. 
Dr. H. Matell (Uppsala) described how he has 
determined configurations in a series of optically 
active aryloxyalkyloarboxylic acids by constructing 
melting-point curves. When the optical isomers of 
similar aryloxy acids are studied in this way, the 
curves reveal the formation of quasi-racemates when 
the two isomers differ in configuration. Dr. B. 
(Uppsala) followed with a paper on the physiol 
affecta of these com His results were in 
agreement with the idea that activity involves the 
association of the compound with some 
» system, certain groupings in the molecule becoming 
associated with © receptor groups on the 
enzyme surface. His work is closely in line with that 
of Prof. Wain, Prof. Burstrom and others, and in 
discussion it was evident that much work on anti- 
auxins and auxm antagonists is PA pana 
This field of inv tion was consid further 
the third sesion. . L. J. Audus (London) gave 
: & critical evaluation pf the present concepts of auxin 
antagonists. He made a plea for rigid standardization 
in the preparation Sf biologikal materials and in 
experimental method, -streesing the importance of 
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GROWTH SUBSTANCES 


proper statistical analysis of results. Dr. H. Erdtman 

(Stockholm) discussed some a to the study 

of anti-auxins, and Dr. O. Mentzer (Lyons) described 

his investigations on the antagonistic effecte of 

N-methy!-N-phenylglyome and N -methyl-N -acetonyl- 

aniline on the growth of carrot in tissue culture 
ta tn vitro. 

The fourth seasion, on the mode of action of 
growth substances, was opened by Prof. R. L. Wam 
(London), who discussed the breakdown of certam 
w-aryl- and w-aryloxy-alkyloarboxylic acids in plants. 
Chemical evidence was presented which indicates 
that, within the flax plant, phenoxy acids may be 
degraded by a 8-oxidation mechanism and that with 
certain chain-lengths w-omdation might also occur. 
These I were considered m relation to the 
results obtained by other workers in human and 
animal metabolism studies. Prof. Wain also indicated 
the steric considerations which led Toothill to 
prepare and test the growth-regulating activity of 
2: 4dichloro-6-fluoro- and 2: 4-dibromo-6-fluaro- 
phenoxyacetic acids. The high activity found with 
these co was shown to stand in marked 
a ee ee ee 
2:4: 6-trichloro- and 2:4: 6-tribramo-acids. Cer- 
tain physico-chemical aspectes of plant growth- 
regulating activity were dealt with Dr. R. O. 
Brian (Bracknell, Berks), who gave a paper on the 
interaction of growth substances with monolayers of 
proteins, lipids and material produced directly from 
plant tissues. Evidence was presented showing that 
2-methyl-4-chlorophenoxyacetic acid is ahnost com- 
pletely ionized at the pH oocurring within plant cells, 
where it must therefore exist as the anion. The 
increase in physiological activity which is observed 
at lowered pH was attributed to ionization changes 
in the protein lexes withm.the plant affecting 
their mteraction with the growth o anion. 
Material obtained from the tissues of different plant 
species was shown to vary greatly m capacity to 
adsorb the growth substance; but no general oor- 
relation between this capacity and susceptibility of 
the plant to the herbicidal action of the chemical 
could be drawn. Drs. H. Linser and K. Kamdi (Linz, 
Austria) discussed the concentration/activity curves 
of various activators and growth inhibitors in 
the ‘‘Avena-Pastentest”’ and the interpretation of the 
resulta. Dr. H. L. Booij (Leyden), m a theoretical 
contribution on mode of action, directed attention 
to the similarity between the action of plant growth 
substances and those of haptens in serological 
reactians. He pointed out that, in general, both 
types of oon ound are water-soluble, have low 
molecular ta and they’ may operate as anions. 
It les oe certain bound to 
EDOR the resting plant oell might be 
Re ea ce ee 
a manner analogous to that in which a hapten, by 
associating with a specific antibody, affects the 
normal antigen—antibody relationship. 

The final sesion, dealing with physiological aspects, 
was opened by Prof. K. V. Thimann }, who 
described work with certain unds which might 
arise from the oxidation of 8-indolylacetic acid. The 
inactivity of these substances has led him to con- 
sider it unlikely that an oxidation mechanism ie 
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mvolved in the -regulati 
acid. In his jes on anti-auxins, Prof. Thimann 
has found that, under certain $-methyl- 
indole can depress the activity of 3-indolylacetic acid. 
The effect is not shown with low concentrations of 
the acid, ihdicating that competitive antagonism is 
not involved and that 8-methylindole is not an anti- 
auxin. Prof. Thimann has concluded from further 
experiments that 2: 4-dichloroanisole, claimed to be 
an anti-auxin by Bonner, is likewise a growth 
inhibitor only. Studies with 3-indolylacetonitrile were 
also described by Prof. Thimann. Evidence was 
presented which indicates that, in testa where the 
nitrile shows i » Buch activity depends 
its conversion to 8- indlylacetio acid withm the p 
tissue, Prof. H. Burstrdm (Lund), ma leer Cee 
physiological paper, made an attempt to define 
activity. In particular, he dealt with auxin 
and anti-auxin activity, the type of antagonism shown 
growth 
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ting activity of this 


only by external substances, the disturbance 
of geotropic respanses, and toxicity. The paper, 
which was illustrated throughout by detailed reference 
to}the growth effecta obtained with speciflo coom- 
pounds, focused attention on the complex interplay 
of physiological processes which may be concerned in 
promoting the various types of i EN 
le Wa War 


CHEMICAL PROCESSES AND 
- CHEMICAL ENGINEERING 
TECHNIQUES 


HE first chemical plant exhibition to be held in 

Greet Britain since 1986 was housed at Olympia, 
London, during Septamber 3-17 In conjunction with 
the annual engineering, marine and welding exhibi- 
tions. The Institution of Chemical 
together with the Chemical Engineering Group of 
the Society of Chemical Industry, marked the 
oobasion by holding a chemical engineering conference 
eres the flve days commencing September 7. 

mee were avowedly general in nature, 
bemp d to sapport ho leni ohin, and 
the theme of the entire conference could be described 
as one of ‘materials and methods’. Perhaps the focal 
point of the meetings was that held under the chair- 
ip of Mr. Stanley Robson, at which the 

lications of recent reporta American practice 
(‘ amical Apparutas ii the UB ” by the Organ- 
ization for E Economic Co-operation, and 
“Heavy Chemi Chemicals” by the Anglo-American Oouncil 
on Productivity) were considered. 

Sir Harold Hartley and Mr. J.>Grange Moore 
initiated a wide discuasion in which the most pre- 
eminent views were that industry needs more chemical 
eugmeers, but should also make better use of those 
it has. Prof. M. B. Donald warned the profession 
that it would find itself starved of entrante unless 
eomething were done to reduce the serious shortage 
of science teachers in grammar schools, 

Around this central theme, ‘covering the whole 
scope of chemical engineering, other papers were 
placed dealing with more specific opments in 
processes and techniques. Among these were oon- 
tributions dealing with some unusual materials of 
construction. Tion carvan aad arene ME A. W. 
Morrison), tantalum and zirconium (Dr. G. L. Miller) 
and plastic materials (Mr. Verney ) were 
presented, and their special properties and applica- 
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tions in the chemical industries illustrated. Mnch 
interest wie ahown in these topics ; and the Importance 
of constructional materials, in that their development 
is often the limiting factor in the application of new 
processes, was stressed by more than one speaker. 
The remainmg presented to the conference 
dealt with chemical processes and chemical engineer- 
ing techniquea. Two interesting examples of specialist 
design and operation resulting from the penetration 
of chemical engineering fundamentala into two 
aspecific processes were provided by papers on milk 
processing plant (Mr. J. E. F. Renton) and form- 
aldehyde production (Mr. K. Nickels). 
The i ing use of chlorine throughout the 


industry made of timely interest a paper on devel me 
ments in the production of chlorine In mercury 


. (Mr. L. R. Thomas), particularly as the author drew 


many useful comparisons between alternative oell 
designs. A paper on advances in evaporation, with 
reference to the concentration of heat- 
sensitive liquids (Mr. B. N. Reavell), provided further 
examples of the application of a general technique 
to a specific problem. This provoked a lively dis- 
cussion by its treatanent of the economice of multiple- 
effect evaporation, as well as by a description of 
leaser-known systems, such as low- ture 
climbing-film machines operating on the heat-pump 
principle. 
Of more general interest was a review of develop- 
ments in distillataon since 1940 (Mr. G. A. Dummett). 


has been made durmg the 
fundamental physical data, in theoretical design 
methods and in practical industrial equipment. 

In ranging from the very general comparison of 
the practice of chemical i ing in Great Britain 
and the United States to the wide distribution of a 
particular operation, this brief report discusses in & 

order the papers of the conference and 
not in the order in which they were read. 
T. K. Roas 


BRITISH PHARMACEUTICAL 
CONFERENCE, 1953 


HE ninetieth British Pharmaceutical Conference 
was o at Grosvenor House, London, on 
August 31, ee ee eee TOREA 
attended. The range of topice covered in the scientifi 
sesione illustrates the extensive development of 
tical research. 

Fresh interesta in the constituenta of plants were 
demonstrated by several workers who have applied 
new methods of analysia. The quantitative estimation 
of the ergot alkaloids has been achieved by partition 

‘chromatography on cellulose columns, and colori- 

metric assay of the fractions shows that recoveries of 
individual alkaloids are consistent. The con- 
stituents of digitalis tinctures have been investigated, 

no correlation hAving been found between the 
of frogs to the glycosides and the intensity of the , 

T aga Other workers have applied paper- 
phy to the separation of the 

elon R estimations being carried out 

by use of the Vitali-Morin reaction. The chromato- 
graphic methdd -has been particularly useful in 
estimating the hyoacine and hyoecyamine content of 

Datura sanguinea. 
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From experimental work on the bidgenesis of the 
ee eh eee Doan mide, 
the results to indicate that the product’ 
of synthesis is ted to the site of synthesis.. ar 
histochemical evidence for alkalaid i 
Haaa eaa has ber boro borited end oc 
other workers directed attention towards the root as 
the locus of alkaloid synthesis. Reciprocal grafts 
between tetraploid and diploid Datura stramonium 
have been made, and it was that the 
genetical nature of the stook determines the alkaloidal , 
content of scion and stock. In branch chimsras the 
tetraploid branch is richer in alkaloid than the 
diploid branch growing on the same root. 


ntalmygy 
glycosides in amounts similar to those found in the 
crude drug are only half as active. The use of boiling 
water and autoclaving was stated to be a more 
efficient method of producing the dry extract of 
cascara than extraction with cold water; apparently, 
evaporation of the percolate under reduced ile 
does not enhance the potency of the final 

The use of dihydrostreptomyom and "of penn 
as ’a mixed ion rTaiscs an assay 
it has been a a a 
biglogical method must depend on the absence of 
Interference by dihydrostreptomycin. A further paper 
raad o the. Gren of aeaea anes an pal: 
cillm assay plates, and attributed the cause, in part, 
to additional nutriehte having diffused from the 
inhibition zoneg. 

A method was described using amall groups of 
guinea pigs for demonstrating the prolonged action 
of globin insulin and protamine rino insulin. The 
gumes pig was recommended as a satisfactory test 
animal, whereas this demonstration cannot be carried 
out with the rabbit. Another peper compared the 
efficiency of two official pyrogen testa, and suggested 
that the further use of rabbits, which had once been 
used in a test in which pyrogen.- had been found, 
should be forbidden. The maximum degree of 
restraint which may be imposed on the rabbits 
sheuld be specified and electrical thermometers 
should be used. 

The work of several contributors was focused on 
the stability of some 
Minoda asseastag tbe: checiaal cai iy of Pr 
caine bensyl-penicillm im aqueous 
described. A study of different batches of vitamin 
B, injections has shown that differences in potency 
are caused by exposure to daylight. Although copper 
is known to affect the stability of aneurine hydro- 
chloride solution, it was pointed out that the same 
effect is greatly diminished in dry powders when. 
stored at room temperature over long. periods. The 
problem of asseasing emulsion stability was oon- 
sidered, and the breakdown has been investigated ~ 
over the temperature range 4-85° O. It is considered 
that globule-size frequency analysis yields a reliable 
picture of the internal state of the emulsion. Elevated 

temperature was proposed as an artificial breakdown 
stress a ap the eraliation of emulsion stability. 

Pharmacological research on same synthetic drugs 
was reported, and one substance has proved of value 


prepared and f to inhibit the glyconeo-genetic 
activity of cortisone acetate in adrenalectomized rata. 
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Further EE Naa been carriad out on bacterial 


survival in systems of low moisture content, and oils 
“suitable for use in ‘ tests’ have been in- 


sterility 
pevionely prepared A limiting viable count technique 
ed. Also reported was the fact that, 
by using soluble surface-active agents in small 


amounts, cotton dressings will retain their absorbency 
better than the conventional type. Three 
read at the Conference made a useful ian 


to the problem of evaluating antacids, and a further 
paper described a rapid method of determining calerum 
and’ magnesium by titration. ; 


taimers for pharmaceutical preparations. With the 
latter comment one paper was introduced as a oon- 
tribution to the symposium session, which dealt 


with the pharmaceutical aspects of glass and rubber. 


MOVEMENT OF POSTGRADUATE 
SCIENCE STUDENTS 


MONG the activities of the British Council which 
are of direct interest to science none is more 


important than ite t of the movement 
of scientists, by to Great Britain scientists, 
both postgraduates or purposes of advanced study 
or reaearch, and more senior people tò visit their 


This flow of scientists is, of course, only part of such 
movements, and because the funds available to the 
British Council for these p are limited, it is 
essential that they should deployed in those 
directions where the need is greatest. This cannot'be 
done effectively without a reasonably acourate know- 
ledge of the flow .of scientists promoted by other 
sources. Various publications indicate the awards 
available ; but hitherto there have been no statistics 
showing the extent and characteristica of the flow 
which actually occurs. 

For this reason the Executive Committee of the 
British Council in November 1051 agreed to the ap- 
pomtment of a working party of representatives of 
Counsil itself, the Royal Society, the t of 
Sciantific and Industrial Research and the Medical and 
the Agricultural Research Councils, to review broadly 
and report on existing facilities for the movement of 
scientists, 80 as to arrive at a measure of the present 
ies A ngien ne and to explore the need for 
oon- 
, Dr. 


Alexander King, Mr. W.G. Alexander, Dr. F. H. K. 


: Green (who withdrew later since in his opinion the 


examination was unlikely to yield data of use to 
medicine) and Sir Kenneth Loch, and it selected the 
calendar year 1951 as a sample period, deciding also 
to limit the Investigation to the movement of graduate 
acientists whose journeys were made for the purpose 
of either advanced study or research. Assistance was 
aga apelin a nde rt bodic, trust 
tions known to have an 

kea epi apache For each individual 
information was collected on the professionel status 
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Table 1. No. or POFTORADUATE STUDENTS MITERING GRAAT BRITAIN IN 1951 


apei 
St ora! wo 
Ml i lth 


R 





of the scientist, his subject, the broed purpose and 
duration of his visit, and the country concerned. 
Thanks to the willing and helpful co-operation of 
those approached, information was collected and 
analysed on the movements of more than fve hundred 
scientists from Britam and some eleven hundred 
visiting Britam. It is believed that the survey 
covers more than 80 per cent of the total movements 
of this type, and that it is thus sufficiently compre- 
hensive to give a useful cross-section of the whole 
flow. The statistios thus obtained are summarized in 
æ series of tables, of which those relating to the 
movements to Britain and from Britain m 1951 by 
groupes of countries and groups of subjecta and to 
the comparative flow of scientista are re uced as 
Tables l and 2, respectively, herewith. scientists 
i Britain from Commonwealth sountries, 
80 per cent stayed for more than three and less than 
thirteen months, and 55 per cent more than thirteen 
and leas than twenty-five months; for scientists 
coming from foreign countries, the corresponding 
figures are 36 and 26 per cent, respectively, while 
22 per cent stayed for leas than one month. Of 
scientists going from Britain to Commonwealth 
countries, on the other hand, 35 per cent stayed for 
more than one but leas than three months, and 
39 per oent for more than three and leas than thirteen 


ee for those going to ws gee 
figures are 22 


rompestively, while 30 per cent stayed for leos than 
one month.. The British Counoil offers to place 


S111] 18 


5 
1 
l4 
4 
a4 
41 
1 
1 
1 
60 
04 


plz 


selected information st the disposal of other bodies 
interested in the movement of scientists; inquiri 

should be addressed to Administrator, Science 
Group, British Council, 65 Davies Street, London, 
W.1. It is also recommended that British Council 
representatives should be provided with the survey 
data relating to their country and those contiguous 
to it. 

It is apparent from the survey that the saturation 
point of useful effort in the movement of scientists 
has not been reached. Thus in Latin American 
countries, where science is of recognized importance, 

ivaly little was bemg done; but in others, 
such as Egypt, the effort seems.to be adequate. At 
home the effort is limited by the number of vacancies 
which could be made available at universities and 
technical colleges for postgraduate research workers 
or students from overseas. It is unlikely that offers 
from authorities abroad would in themselves be 
sufficiently attractive to British postgraduates for 
them. to wish to work in thoee countries, and henoe, 
owing to the advantages which would also accrue to 
Britain, provision should be made for any financial 
assistance 


required. 
The working party apr some difficulty in sug- 


gesting any practical way of analysing attendances 
at ae Although it is of opinion that Britain 


restrictions for British scientists attending 
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in many countries could not be judged. In view of 
all the factors, the working party recommends that 
consideration of the question of greater facilities for 
the attendance of scientists at conferences should 
be deferred until the report of the Drogheda Com- 
mittee is available. 


“SUPPLY AND EDUCATION OF 
MANAGERS FOR BRITISH 


INDUSTRY 
BOOKLET issued by the British Institute of 
Management contains the text of eB 


delivered at the Second Scottish Conference held at 
Gleneagles during 10-12. Among the subjects 
debated was that of findmg the next generation of 
managers for British industry, and Dr. N. C. Hunt, 
referring to the figures supplied by Dr. E. Ashby, 
which mdiocate that industry will m future have to 
recruit its staff from the universities 
because the reservoir of highly intelligent young 
people available outside the universities is drying 28 Tp, 
discussed the kind of education and training which 
should be given to university students. 


In his pe Dr. Hunt pointed ont that, of 
hundreds of ta of business administration 
in the United States, only thirty are recognized by 


the Association of American Universities, and even 
if it does not matter what subjects are studied in 
pater ing the qualities desirable for administration, 

jects are not of equal value in giving the 


; could 
‘reasonably be included in a university curriculum. 
Postgraduate training might be given immediately 
after graduation or after some years of industrial 
ience; while the short courses offered at the 

tive Staff College, Henley-on-Thames, are 

extremely useful, they are not the „whole answer, 
especially for the more Junior executive who lacks 
the experience to profit from a course deriving ita 
value from the imterchange of experience rather 
than from formal stady. There are already post- 
sraduate courses in busmess administration at 
the “Universities of London and Manchester and 
one is under consideration at Edinburgh, while 
there is a Department of Engineering Production at 
Birmingham. Dr. Hunt maintamed that only m a 
university could be found the departments special- 
izing in the basic disciplines out of which administration 
springs—economica, psychology, sociology, law and 
the applied sciences—and it is upon these that an 
advanced school of administration must be built. 


In emphasizing that education for mugt 
be a tive effort between the institu- 
tions ie a a 


that in practice this means tbat industry must be 
willing to lend staff for lecturing in management 
courses ; to accept trainees for long or short periode ; 
and to take the trouble to arrange proper schemes of 
ar er ht particulars o 

Bia ts Baton ark and to 
eee ae a E 
Tt also involves willingness on the part of academic 
staff to keep up to date by maintaming close contacts 
with industry, PENG Gr tte REE E gg a arg cre 
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periods of ‘refreshment’, and that industry should be 
prepared to put some consulting work in the way of 
academic institutions because of the value which 


Yow 172 


i 


“such work has in keeping a teaching staff in touch 


with actual practice. The content of courses does not 
present any serious blem; but it is essential that 
ee courses should not be Limited to 
or potential managers, but should also 
provide f for the trainmg of workers’ representatives. 
Anderson continued by saying that intelligent 
discussion—for example, in joint consultation—means 
intelligence on both sides of the table, and he thinks 
that only by education and training could one remove 
the feeling of inferiority to which lack of co-operation 
is 80 often due. 


SUSCEPTIBILITY OF THE GUINEA 
PIG TO PHARMACOLOGICAL. 
FACTORS FROM ITS OWN SERUM 


By Drs. M. E. MACKAY*, A. A. MILES, C.B.E., 
M. SCHACHTER and D. L. WILHELM 


Lister Institute of Preventive Medicina, London, S.W.| 


De rec te guinea Pig tor endogenous 
substances responsible for the vascular and 
toxic phenomena of inflammation, we discovered in 
the blood serum of that animal a number of i 
pharmacological activities, apparently due to sub- 
stances of high molecular weight. Serum and serum- 
i proved to contain substances increasing 
the permeability of skin capillaries (permeability 
factors; PF), lowering the blood preasure (hypo- 
tensive ’ factor : HF), and the smooth 


activated when the serum is diluted in 0-85 per cent 
saline: a permeability factor, PF/Dil; 
antihistamine factor, AHF/Dil. A second perme- 
ability factor accumulates in undiluted serum which 
has been held for several days at 2° O.; that is, on 
agemg of the serum. This we designate PF/Age. 

PF|D4. When 0:-1-ml. volumes of serial dilutions 
of fresh serum are injected in mto 
depilated rd gael Sac E arog eat 
their circulation’, withm three minutes capillary 
permeability is substantially increased and the dye 
exudes mto the injection site to form a circular blue 
lesion. Serum is activated only when it is diluted 
beyond 1/15—1/80. Maximum activation, as indicated 
by maximum average diameter of lesion, occurs at 
1/100-1/400, and the activity is diluted out at about 
1/5,000 (Fig. 1). The dilution effect is evident even 
in the animal from which the serum is obtained. The 
activation is to some extent reversible, because when 
diluted serum is reconcentrated at 2° C. by filtration 
of the saline through cellophan, it partly regains 
ita inactivity. Unlike substances such as histamine 
or the histamine-liberator 48/80}, the factor is not 
antagonized by mepyramine given in intra-peritoneal 
doses of 20 mgm./kgm. body-weight two hours befare 
the test. It is relatively heat-labile, a 2 per cent 
es eee 
for 1 min. at 100° C. 


* Working on behalf of the Medical Research Connell. 


October 17. 1953 


No. 4281 


PERMEABILITY LESION - DIAMETER (MM) 





(3) 


3O AHF/Da. 


HISTAMINE ACTIVITY ($) 


fi ho foo ooo *oooo 


OLUTION OF SERUM (LOG SCALE) 


PP/Age. This factor appears In undiluted serum 
after one day at 2° O. as a faintly blueing substance, 


and matures . 2) into a strongly blueing substance 
after three to days. As the graph shows, ita 
maximum is distinct fram that of PF ; and it is 


relatively inactive, the lation of its curve 
indicating that it is diluted out at about 1/200. It 
is not antagonized by mepyramine. 

AHF/Di. Fig. 3 smmmarives the striking effect of 
Co ee ee 
ileum induced by 0:05 ugm. histamine base, 
ileom im an 18-ml, bath. The 
in a constant concentration of 
histamine, and the mixture held for a few minutes 
before adding to an 18-ml. organ bath. Neat or 
slightly diluted serum, even when it is by itself 
without action on the gut, enhances the histamine 
contraction. At about 1/40, AHF is activated ; 
activation is maximum at about 1/100, and is diluted 
out at 1/1,500. Like PF/Di, AHF/Di is relatively 
heat-labile. 

Actwity of serum fractions. We located a perme- 
ability-factor and an anti-histamine factor in serum 
by the separation and assay of the protein oom- 
ponents. A modifloation of the method of Kekwick 
ee using aquecus ethyl ether systems, was 

lied to pools of several guinea pig sera, and gave 

fractions which were substantially albumin, 
a- -+ B-giobulin, and y-globulin. Either all or most 
logical 


serum. proteins, and is about half a- 
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8-globulin. The activity is further concentrated by 
oresis of this fraction, when it moves 
ə a-globulm. In this @2a fraction, we found 
not only & permeability and an antihistamine factor 
(PF/G2a and AHF/G2a) but also a hypotensive 
factor (HF/G2a). All three factors, besides migrating 
in an electrophoretic fleld as globulins, fail to pass a 
cellophan membrane, and are heat-stable, with- 
standing 100° O. for 1 min., but being largely 
destroyed after 10 min.; and all were unaffected 
when held for 24 hr. i baiam ranging fromige d to 
pH 9. We have as yet found no substrate or mhibitor 
indicatmg that the aae materials are enzymic. 
The ether treatment during fractionation is not 
responsible for the activation T OS. Amounts of the 
G2a fractions are cited below as weight of protein 
(6-25 x nitrogen content). 
- PF/@2a has 1-6 times the eability-inducing 
potency of histamine base. it is assumed that 
G2a is all permeability factor and, being retained m 
cellophan secs, has a molecular weight of greater 
than 20,000, on a molar basis the substance is more 
than 90 times as active as histamine. PF/G2a has 
a marked affinity for the akin tissue. Given intra- 
cutansously, it ia strongly leucotaxic, and strongly 
promotes the adherence of circulating leucocytes to 
the capillary walls. Given intravenously, in doees of 
about 1 mgm./kgm., it produces temporary collapse 
of the animal, and a moderate, general mcrease in 
permeability of the skin capillaries, aa demonstrated 
by the method of Feldberg and Miles*. Both the 
intracutaneous and intravenous effects are resistant 
to mepyramine. Ga does not liberate histamine 
from perfused dog or cat skin‘, or from minced 
guinee pig skin incubated at 37° O.'. 

HFi/G2a. In intravenous doses of 0-1-0-5 mgm./ 
kgm., G2a produces a fall in carotid preasure and 
various degrees of over-breathing in anwethetized 
guinee pigs; with the larger doses the otension 
ig severe and lasts tan minutes or more. ə dog is 
equally susceptible, the rabbit leas so. In all three 
species, repeated injections at intervale of less than 
3 min. induced some refractoriness. The hypotensive 
effect is not by vagotomy; it differs 


from that produced by histamine, acetyl-cholme or 
-hydroxytryptamine; end is unlike the Brodie 
effect* 


AHF /G2a. The G2a fraction, in concentrations of 
0-2-0-5 mgm.jml., tested in the same way as 
AHF/Dil, partly antagonizes 0:05 ugm. jml. histamine 
when mixed with it before introduction into the 
beth. At room temperature the reaction between 
the two is complete in 30 s0., and is not altered 
during a subsequent 80 min. The antagonism js less 
when G@2a is added to the bath first and histamine is 
added after. The inactivation is partly reversible, 
because within 10-20 sec. of adding the mixture, 
there is a second contraction of the gut, and this, 
like the first, is susceptible to mepyramine. But 
although the binding is apparently reversible, 
nevertheless it is not possible to extract free histamine 
from the hypothetical G2a-histamine complex by the 
usual extraction process with hydrochloric avid. 

We have not yet established the relationshipe of 
these six factors. Of the three permeability factors, 
PF/Di and PF/Age are almost certainly distinct. 
PF/Dil and PF/G2a, being the most active perme- 
ability factors in fresh and fractionated serum 
respectively, may be identical; though PF/G2a is 
more heat-stable than PF/Dil. In the same way the 
two anti-histamine factors may be identical; but, as 
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with the two permeability factors, AHF/G2a i is More 
heat-stable than AHF/Dil. With both pairs, how- 
ever, the differance is not inconsistent with identity, 
because whole serum contains substances that confer 
on the heat-stable 2a fraction the heat lability of 


and anti-histamine effects of the G2 fraction, 
the physicochemical similarity of the G2a factors 

therr identity. We have some additional 

that PF /G2a and HF/G2a are the same, but 
none as yet for other identities. As regards the two 
‘dilution’ factors, PF/Dil and AHF Y/Dil, certain 
quantitative cep beret suggest that if PF/DI is 
identical with PF/G2a, then AHF/Dil is not the same 
as the AHF /G2a. 

Toxic effects by mammalian sera in the tissues of 
heterologous species are not uncommon; but any 
estimate of their signifloance must be dominated by 
considerations of species Insampetibility. The interest 
of the serotoxio factors we describe is threefold : 
(1) they are large molecular substances, effective in 
the Aomologous Specs, even in the mdividual animal 


readily activated by dilution or by relatively gentle 


the sera of mammalian species other than the guines 


pig. 

p EEN A E Bo A AER A EO Gon 
the animals’ own tissues which are readily activable 
ín vwo, and which have a natural role in the reactions 
of mammalian tissues to injury. [Aug. 15. 

1 Miles, A. A., and Miles, B. M, J. Physiol., 118, 228 (1062). 


* Kekwiek, R. A., and Mackey, M. H, Proo. ist Internat. Congr. 
Biochem., p. 147 (1948). 


ho ee Phenol, 198, 205 (1958). 
(1039). 


ASPECTS OF VITAMIN A 
DEFICIENCY IN RATS 


By J. S. LOWE, Pror. R. A. MORTON, F.R.S. 
Department of Biochemistry 


and Pro. R. G. HARRISON 
Department of Anatomy, University of Liverpoo! 


HE accepted signs of A. deficiency are 
(1) defective low-intensity vision, (2) retarded 
growth leading to loss of weight, (3) hyperkeratosis 
(keratinixing metaplasia), and (4) xerophthalmia. 
The usual biological assay is carried out on rate 
depleted to the point of rapid loas of weight. Such 
rats may or may not exhibit xerophthalmis and in 
most assays do not. The response is a quick resump- 
tion of growth and the cure of any xerophthalmia. 
The defective low-intensity vision is measured by 
delayed dark adaptation, reflecting alow tion 
of rh Retinene, (vitamin A aldehyde) and 
vitamin A alcohol, linked through the operation of 
alcohol dehydrogenase, play a direct part in io 
vision as they form an integral part of the li 
sensitive rhodopeini. Whatever refinements future 
research may bring, the mode of action of vitamm A 
in scotopic vision is in broad outline a solved problem. 
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These resulta are in striking contrast to the state 
of knowledge concerning the growth-promoting and 
anti-xerophthalmio action of vitamin A. Practically 
nothing is known ing the ‘ ic’ mode of 
action, and the position has been reached with vitamin 
A (as with vitamin D) that the problems of structure 
and synthesis have been solved while the essential 
biochemical problems are halted. 

We wish to make a preliminary report of experi- 
ments which seem to break new ground. 

(a) The depletion process. Newly weaned rats on a 
diet including light white casein (B.D.H., Ltd.) oon- 
tinue to grow slowly long after no vitamin A oan be 
found in liver, kidney or blood. When fully dark- 
adapted, the retinas of such rats yield normal 
rhodopsin extracts. The light white casein contains 
traces of vitamin A and §-carotene, which can only- 
be removed by refluxing the casem for several hours 
with ethanol. The vitamin A-activity is about 
0-5 1.U./gm., assuming optimal conversion of pro- 
vitamin A (f-carotane) to vitamin A. This activity 
is made up of 0:3 1.0. vitamin A and 0-08 pgm. 
B-carotene in each gram of light white casein. This 
may not, E E che aren ai ears vee aelacrecs 
activity of light white casem, as 
ethanol is rather drastic; but it is clear eh 
1-2 1.U0./day will maintain slow growth in rate with 
no signs of illness or of xerophthalmia. If, however, 
the light white casem component of the diet is first 
exhaustively extracted with boiling ethanol, growth 
eventually ceases and xerophthalmnisa appears regularty.- 
The vitamin A in the retina and pigment epithelium 
does not, however, appear to be readily mobilized for 
use elsewhere, because the rhodopsin extractable from 
the retinas of xerophthalmio animals is qualitatively 
and quantitatively normal. 

(b) The speotficaty of vitamin A. Several groups of 
workers** have claimed that growth can be restored 
and xerophthalmia cured in vitamin A-deficient rata 
given dietary supplementa free from preformed 
vitamin A or known carotenoid precursors. Kaunitz 
and Slaneta’* claimed that lard contained a vitamin 
A-replacing factor which could be concentrated in the 
first 7 per cent eliminated by simple molecular dis- 
tillation. When given at the T 2 per cent (w/w) 
in a vitamin A-deficient diet, the distillate proved 
more effective than 7-5 tu.j/day of vitamin A 
palmitate as a sup ie rane to the control diet. 

We have found t a lard distillate (kindly pre- 

for us by Dr. R. E. Stuckey and Mr. A. W. 
vidson, of British Drug Houses, Ltd. London) was 
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only effective at the 2 per cent dietary 
level, but at 5 cent was completely effective in 
Totor and curing frank -xerophthahmnia ; 


6 1.U./rat/day of 
distillate con no vitamin A or provitamin A 
(8-carotane) detectable by any colorimetric or spectro- 
photometric test before or after chromatography. 

The importance of the lard factor is that since it is 
obviously distinct fram vitamin A, the protective 
action of one or the other (or both) must be mdirect 
unless the idea that both control the same funda- 
mental biochemical processes is abandoned. 


alternative ways. ‘This idea is not out of line with 
repeated failures to detect vitamin A m epithelial 
tissues’, and it becomes necessary to inquire whether 
xerophthalmis is due leas obviously to absence of 
vitamin A than to the presence of some abnormal 
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cases e epvfehexans 
siren i A usually kept in check by the presence 
of vitarnin A. 


ee er eee E ee eet 
A-defictont rais. The absorption spectrum of the 
unseponifiable fraction of liver lipids showm Amar 
275 mu with an inflexion near 330 myu at the stage 
of depletion when no blue colour with antimony 
trichloride oan be obtained with fractians from blood, 
kidney or liver. phic methods permit 
the concentration of a material showing (in oyelo- 
hexane) Amex 275 mu and 882 mu with marked 
inflexions at 283 mp and 288 mp. Same fractions 
obtained at the same time show Amex, 275 mu with 
much weaker absorption near 880 my and no 
inflexion at 288 mp. These materials have never 
been recorded as present in normal rat-liver lipid 
unseaponifiable fractions. 

Usmg rata more fully depleted of vitamin A by 
the use of an aloohol-axtracted casein diet, the 
amounts of abnormal constituents are found to have 
increased considerably. The most fraction 
is eluted fram alumina (P. Spence and Co., Grade 0, 
weakened by addition of 2 per cent water) by 8 per 
oent diethyl ether in light petroleum. The 
of the richest fraction is shown in Fig. 1, 
with that of another fraction regularly obtained in 
the course of ahromatographio separations. 

reid tla rae tae a pg E D 

A ae A 
depletion. 

In order to exclude the possibility that the new 
selectively absorbing materiale arose from some 
peculiarity in our strain of rats or our experimental 
dieta, the ion of Dr. 8. Y. Thom of the 
National Institute for Research in Dairying, was 
enlisted. The livere from three groupes of six rats 

in the normal way at the Institute for 


cam ie iy den All three sets gave extracts 


NATURE 


717 


no liver or kidney reserves but not showing 
thalmia. 


MAXIMA pial 270, 280 my) and an inflexion (820 my) 

sa rising general absorption. The curve 

ob with imda ilas materini from control rate Sl 
igen fie on & synthetic diet supplemented 

10 LU. vitamin A/day) showed only general absorption. 

(a) Abnormal constituents of other liver lipids. Liver 
lipid unsaponiflable fractions from aged, worn-out 
horses (knackers’ yard) showed Amax, 270 mp. These 
horses had very low vitamin A reserves and the 
livers were probably richer in abnormal constituents 
than the livers of horses killed for meat in the 
abattoir. Among the substances present was A 3: 5- 
cholestadiene-7-one, but at least one other substance 
with Amex. 270 my (in sat aaa was present’. 

Oholesterol-vitamin ¢nteracitons. In the 
a eer 
nificant increase in blood cholesterol+-14, and on the . 
other hand it has been shown that a high cholesterol 
intake depreases the liver store of vitamin A (rata, 
cockerels)”. 

(g) Vitamin A depletion and ihe adrenal cortex. 
The adrenals of thirty-one vitamin A-deficient rata, 
fourteen of which had severe xerophthalmia,. were 
examined histologically and histochemically by one 
of us (R. G. H.). Frozen sections of both adrenals, 
after fixation in formal calcium, were subjected to 
the sudan black technique for total lipids in five 
rata, and to the acid hamatein method!» for phog- 
pholipin in four rata, while in fifteen rats one adrenal 
was subjected to the sudan black technique and the 
other to the acid hæmatein method, and in seven rate 
the sudan black technique was used on one adrenal, 
and Sohultz’s method of application of the Lieber- 
maon-—Burchard method for cholesterol and ita esters 
on the other. All the rats were from a colony 
inbred for many generations and were litter-mates in. 


many oases. 


— a n a E — 
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t. Photomicrograph of the diatribation of lpia tn 
Beg, rion. ge dan i rat as 
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figure) is hoarig loaded with lipid, eepodtlly top ah whet 
ts obliteration of eae Ca also the cuter zone 
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` In contradistinction to Stoerk, Kaunitz and 
Slanetz)’, no ‘hyalme droplet’ change of the adrenal 
cortical cells was noted, and in agreement with 
earlier authors*-** no pathological change in the 
histological structure of these cella could be detected. 
‘The histochemical appearances of the adrenal cortex 
were, however, of great interest. The, distribution of 
lipid, as shown by the sudan black technique, is 
within normal limits (Fig. 2), exoept that the amount 
of lipid in parts of the zona glomeruloes is very much 
increased above normal in seventeen of the rats 
examined (both sexes), and that the lipid distribution 
is uneven in parts of the zona fasciculata ; the well- 
loaded parts of the zona fasciculata ahowed lipid 
droplets similar iu distribution, size and character- 
istios to those previously described as ‘hyaline’ 
dropleta’. The only‘ exception to this appearance 
occurred in two rats in which lipid was completely 
abeent from all parts of the adrenal cortex except 
the zona glomerulosa. The phospholipin content of 
the adrenal cortex, however, as ahown by the acid 


heæematein differed considerably in its distribution 
- and loading from the lipid; im all the rats examined, 
from three, in which the distribution of phos- 


p olipin is within normal limits, the only phospho- 
ipin to be found is restricted to the zona glomerulosa, 
the zona fasciculata and zona reticularis being oam- 
pletely devoid of any coloration (Fig. 3), except in 
six rets in which there is an outer rim of coloured 
sone fasciculata cells, immediately subjacent to, and 
about the same thickness as, the zona glomerulosa. 
The distribution of cholesterol, in e adrenals 
examined, to that seen in the normal 


a 
adrenal cortex, except in two adrenals (Figs. 4 and 5) 
in which the cholesterol is confined to 


the zons 





There is, therefore, a dissociated reaction of the 
adrenal cortex in the vitamin A-depleted rat to the 
sudan black: technique and Schultz reaction on 
one hand, and the acid hematein method on the 
other. Whereas the distribution of lipid and chol- 
esterol is within normal limita, phospholipin content 
, is reduced and confined to the zona glomerulosa. 
' This is a state of affairs never seen in the normal 
adrenal cartex™- and suggests some disorder in the 
metaboliam of adrenal cortical cells in vitamin A 
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4. The distribution of cholesterol in the adrenal cortex of a 
A-deflchent rat as shown the Liebermann-—Burchard 
method. The ls zons ghmerulose and 
cone fasotoulata, tn the cites of heavy loading 
th Upid (x 71) 
with consequent alteration . of their 
secretory activity. This contention is supported 
(a) by the histochemical reaction of the xona 
glomerulosa to both sudan black and acid hamatein, 
(b) by the increased vascularity of the adrenal cortex 
(Fig. 8), and (o) if the presence or absence of the 
obe sone be en as an indication of the 
level of cortical activity, by the presence of a sudano- 
phobe zone in some of the female rats and its absence 
in some of the male rata, together with the absence 
of a sudanophobe zone in 
where it normally is mnly found (Fig. 2). 
theory of morphological and functional independence 
of the adrenal cortical zones be accepted, it 
would appear that there is some abnormality in the 
glucocorticoid activity of adrenal cortical secretion, 
while the secretion of mineralo-corticoids is unaffected 
or even enhanced. 
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The adrenals of a number of rats which had shown 
ee st ee 
fed for a lengthy period on the light white casein. diet 
with ita very low vitamin A content were also 
examined. “In one animal which had been given the 


diet (containing 1 per cant sodium chloride) for 120. 


days and then 61.U./day vitamin A for seventy days, 
the histochemistry of the distribution of the lipid, 
phospholipin and cholesterol in the adrenal cortex was 
normal in all respects (Fig. 6). So also were the 
adrenals of a rat which had been fed the same diet 
for 128 days since weaning but had then shown an 
excellent growth response to a diet contaming lard 
(20 per cent) administered for seventy days. 

A curious effect occurs with young rata on the 
normal light white casein diet (without 1 per cent 
sodium chloride). 

Two rats on this diet for thirty-flve days after 
weaning received 10 1.u./day vitamin A throughout, 
while two others received 10 1.U./day for thirty-two _ 
days and 500 1.0./day for the last three days. In 
spite of this supplementation, which is more oo 
eE for growth and the prevention of xero 

but marginal for liver storage, all four 
are had adrenals histochemically identical with 
those of the mush older animals exhibiting the fall 
deficiency syndrome (frank xerophthahnia). 

It therefore a that the age of the rat, the 
duration and lev 
the sodium chloride intake require further study 
before the histochemi of the adrenal cortex can 
be fully elucidated. for vitamin A-deprived rata, 


‘although the dissociated histochemical reaction in 


avitaminogis A is clear cut. 


Discussion 


odana es open ts eee 
stages of vitamin A-deflciancy, hitherto unknown 
metabolites accumulate in the liver. There are 
notable changes in the histochemical appearance of 
the adrenal cortex and degeneration of pasa 
tissues with ie The rats had 
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thoroughly depleted that it is impossible to attribute 
the new metabolites to vitamin A as & precursor, and 


both from the io properties and the 
amounts formed, best working hypothesis is that 
they result fram a li of restraint on the dehydro- 


genation of cholesterol or steroid hormones. 

The absorption spectrum of the main new product 
has not been traced to a known steroid; but it shows 
a marked resemblance to that of certain B-naphtha- 
lenic 


and establishing their physiological properties. The 
im point, however, is that the concept 
of vitamin A-deficiency has been widened in a4 
manner amenable to experimental attack. The dis- 
covery that certain metabolites accumulate in other 
deficiency states was the prelude to rapid advances 
in the elucidation of modes of action of some water- 
soluble vitamins. Perhaps the time is ripe for similar 
advances in the field of fat-soluble vitamins. 

It is necessary to refer briefly to X%-disease™ 
(byperkeratosis) of cattle. Thia new condition has 
caused serious losses thro the United States 
and has been the subject of much recent study. It 
is usually due to the of toxic material in 
the food and can be produced by ini tri-, 
penta-, hers- or octochloronaphthalene (used in 
lubricants and tractor crank-case oil), but an 
active fraction in wheat concentrates 
appears to be different™. The disease is In some ways 
very similar to avitaginosis A. The causative agenta 
added to the diet result in persistently low plasma 
vitamin A-levels, perhaps following diminished 
formation of vitamin A from §-carotene”’. 

The fact that h tosis in vitamin A-deficiency 
resulta in the accumulation of our new substances m 
the liver may well be relevant to the observations on 
X-disease, and their interpretation. 

The investigations on the histochemistry of the 
adrenal cortex were aided by a grant to one of us 
(R. G. H.) from the Medical Research Council, and by 
the technical assistance of Miss B. Birkett. [May 22. 
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LETTERS TO THE EDITORS 


is taken of anonymous communications 


Possibility of Movements of the African | 
Migratory Locust In the Solitary Phase 
and the Dynamics of its Outbreaks 

Tas discovery of ‘outbreak areas’ of several species 
or locusts, and the influence of these discoveries on 
Have bern deacibad by Usa fon Wee Amit 
have been by Uvarov!. For the African 
migratory locust, Locusta migratoria migratorioides 
(R. and F.), the outbreak area, first indicated by 
Lesan’, was defined in detail at the Fifth International 
Anti-Locust Conference* in 1988. It has since been 
assumed that outbreaks of this species originate in 
this ci area in which both population- 
increases and phase- occur. On the 
basis of this information, a permanent International 
Preventive Control Organization was formed’. 

ee recent years, evidence has been accumulat- 
ing which mdicates that, although this is undoubtedly 
the area where phase transformation takes place, the 
-population of locusts is not confined to it thropghout- 
the year, and that seasonal migrations of sclitary 
locusts occur, followed by breeding and sometimes by 
ee ee 

the centre of the outbreak area. Since 1951 
the ility of such migrations has bean studied. 

o topography and vegetation of those partas of 
the flood plains of the middle Niger usually referred 
to as the outbreak area have been described in detail 
.by Leen! and Zolotarevaky*. To the weet of the 
flood plains, there is a semi-arid zone where sandy 
soils predominate and where the vegetation is of a 
` type capable of wi Ing & severe dry season 
lasting from October until May. - The region is known 
locally as the Farimaké, and it is here that the 
ee ee of locust populations has been 

ied during the dry seasons of 1951-52 and 1953- 
58. The events described below followed exactly the 
same sequence in both years; but in 1952 the dens- 
ities of adults were much higher and changes were 
therefore more easily observed. 

In 1951, adult locusta were present in the Farimaké 
in November and December. No nymphs were 
found; but the presence of exuviæ at the bases of the 
grasses suggested that the young adults found had 
been. bred in that area. At the beginning of 1952, 
this population of young adults disappeared and, 

from scattered individuals, the region remamed 
unpopulated until many months later. Some weeks 
after the disappearance of these locusta from Fari- 
maké, adults appeared on the flood plains in areas 
which had, for some months, bean reported clear. 

In November 1952 we returned to the Farimaks. 
Loousta adults and nymphs were again present, in 
great numbers. At same time, the flood plains, 
with the exception of a few higher areas never 
covered by the water, were deserted. Densities of 
adults in the Farimaké reached aa high as 80 per 
100 paces, and from the presence of numerous nymphs 
it waa concluded that generation was produced 
there. There is therefore no doubt that successful 
breeding can and does take place in these semi-arid 
regions during the rainy season. 

The origin of the adulta which gave rise to ‘these 
nymphs and young adulte was obscure ; but since a 
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repo ion of the Farimaké occurred after our 
prey oe iste it, and with a fall in densi- 
og 


t the flood plains, it was ting to 
astro @ Movement of slitaey adulta frorn tlie Itd 
to the former. 

From November 1952 onwards, the changing dens- 
ities of adult locusts in the Farimaké were foll 
m detail. There was, soon after the beginning of 
November, a marked fall in numbers in moet areas. 
This continued out the next month until, by 
the middie of January 1958, the population had 

It is certain that this decline in numbers 
was not caused by the death of these young adults, 
No corpses were found and not one parasite was 
peers ee TES Doado oi Ioonia dusain: 

effect of predators appeared to be negligible 
except perhaps for the numbers destroyed by preda- 
tory birds patrolling the edges of the numerous bush 
fires ; PANE A iene trowel et 
In certain habitats the disappearance of the 
occurred very suddenly; for example, at Dioura, the 
population fell from a density of 15-20 100 paces. 
to leas than one per 100 paces between 3] 
and January 2. 

About one week after the last rapid decline in 
numbers in the Farimaksé in early January, adult 
locusts appeared in other areas fram which they were 
absent until then. Such adults seamed in every way 
similar to those previously t in the Farimaké. 
(ascot dle neve populated aoha waa on (he odpe 
of the flood plains about 15 km, from parts of the 
Farimnaké where densities had been high. AN the 
others were within the flood plains and about 20 km. 
from the borders of the Fartnaké. Locusts on the 
edges of the flood plains were found under normal 
conditions; but those within the flood plains were 
taken from grasses standing in water. Densities ta 


- such habitata reached as high as 15 per 100 paces. 


Bae ec atl Airy reer ec a eae 
on the edges of the ‘toguerde’ (amall hills within the 
flood plains which are never completely covered by 
the floods) among the grasses recently uncovered by 
the floods. No hoppers were seen until nearly two 
months later, and there could be no doubt that these 
populations represented an influx from elsewhere. 
These habitats in the flood plains were occupied one 
month earlier m 1953 than in 1952; but ric 
both ee ee them 


years 
-by the retreat of flood water. This indicates that the 


adults were not far from these habitats when they 
became suitable, and it also suggesta that movements 
over longer distances may be made in easy stages. 

The locust population of the grass habitats above 
the water declined in February and, at the same time, 
the numbers increased on the edges of the toguerdés 
and on a few higher of the plain already 
uncovered by the retreat of the floods. Densities m 
these places reached the maximum seen on the flood 
plains and again with those previously 
observed in the Fari : 

The evidence given above is only circumstantial ; 
all efforts to obtain direct f were unsuccessful. 
In this connexion a method of marking locusta in 
rather large numbers and without the necessity of 
capturing them has now been developed. The 
apparatus is simple, consisting of a small spray-gun 
with a reservoir holding one litre of liquid, pres- 
surized by a built-m hand pump and with a trigger 
mechanism, which projecta a fine jet of a suspension 
of pigment in light oil on to the locust without 
catching it. With practice, individual locusts can be 
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marked even in flight. By this method about seventy 
locusta could be marked in an hour with one gun, 
whereas six collectors could mark only thirty by 
hand in the same time. Marked locusts have been 
captured fifteen days after marking and up to 7 km. 
from the place where they were marked. It has not 


t been possible to test this method on a large scale, 


the resulta so far obtained warrant further 
attempte to obtain a direct proof of these suspected 
tions by ite use. 
aspect of the problem is the time 
of day at which these movements may occur. Despite 
constant obeervations, no spontaneous flights have 
ever been seen in daylight hours. Some observations 
at night have shown that locusts may make normal 
flights on being disturbed even when the temperature 
is several degrees lower than that recorded at dusk, 
and on several occasions adult locusts have been 
taken at light, suggesting that nocturnal flights occur. 


to be an area, where breeding durmg 
summer rains may result in a great increase in 
population. The numbers of locusta produced there 
presumably determine the numbers which will later 
move to the outbreak area, where they would contri- 
bute to the production of incipient bands. Surveys in 
the Farimmaké at the end of rains would possibly help 
the control organization to estimate the likelihood 
of band production in the following spring and to 
make preperations accordingly. Of oourse, the 
arrival of numbers of adulta will not necessarily 
give rise to m the outbreak area, as this de- 
pends on the factors operating within the outbreak 
area controlling successful and phase trans- 
formation, these factors have not yet been 
studied. In any event, however, the supervision of 
locust populations must not be restricted to the out- 
break area proper, and a wider organization may be 
necessary for control purposes. 

I wish to thank the Nigerian Government for 
allowing me to carry out these studies and the 
Provisional International Committee for the Control 
of the Migratory Locust for making them possible. 
My thanks are also due to Mr. M. Roblot, director 
of the Aire Gregarigéne, for generously pl at 

my disposal all the information and material of his 
ahvenisstion, and for facilitating my work, ad to 
Drs. B. P. Uvarov and B. N. o AAFS EES for_their 
help and advice. 


Kara, Macina, French Sudan. 
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Rate of Flow of Polycrystalline Ice 


Arima ee a 
ally have been hindered by lack of knowledge of the 
actual behaviour of ice under stress, and for this 
Treegon. have been made on blocks of 
po ice with random orientation. The 
method ee of such blooks and 

resulta of compression tests on them at — 1-§°O 
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have already been briefty reported’. Further com- 
pression tests have now been made at — 12°8°, 

—'6-7*, — 1:5° and — 0-02° 0. 

At all the testmg temperatures, creep curves were 
obtained similar to the one shown in the previous 
paper! (an ordinary creep curve with a transient and 
& quasi-viscous stage), although at the hi streases 
a tertiary or accelerating stage was also found, which 
was attributed to the effect of recrystallizatian. 

In order to compare testa at various stresses and 

the logarithm of the minimum rate of 
strain observed in each test has been plotted against 
the | of the compressive streas applied to 
produce it in Fig. 1, different symbols being used for 
points at different temperatures. It will be seen that 
the points for any given temperature lie reasonably 
ee ka a CR ra These lines correspond to 
relations between compressive stress c and rate of 
strain ¢ of the form: 


t = ko”, (1) 


where b is constant for a given temperature and n 
takes the value 8-8. Some testa were also made 
in which the streas was raised or lowered during 
ming. In all these cases the rate of creep soon 
settled down to a steady rate not very different from 
that which it would have had if the final streas had 
been applied from the start. Pointa corresponding to 
such steady rates obtained after the streas 
at — 1-5° have been added to Fig. 1 are shown 
by distinctive symbols. . 
The variation of minimum rate of creep with 
temperature is such that, for the three lower tem- 
peratures, the rate of strain at any given stress 


related £0°the tamperature by 
i = A exp (— QRT), (2) 
where A is constant for a given stres, R is the gas 





ot pointe creep tests very akose to 

the matting point ; 9.83 from teats at — 1-5° C E a 

from tests at — 1 b" after increasing the strom : JL ibs from 
tests at — 0-7° O. ; A, poini fron test at — 126° O. 
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constant, T the absolute temperature and Q an 
activation energy of 33-4 k.cal. per mole. The rate 
of strain- at the highest ture is some four 
times higher than’ would be predicted from the 
formula, and this is.attributed to local melting 
caused by temperature fluctuatons. 

The above results are helpful for understanding 
the mechaniam of glacier flow, but it must be 
emnphasized that the relations found here are not 
necessarily exactly those occurring in glaciers. The 
rate of strain plotted here is the mmimum observed 
during the test. In testa at the higher streases, 
ee ARE 

this minimum rate, which, under contmued applica- 
tion of such stress, would make ice creep at a rate 
faster than the minimum ; and it is far from certain 
that a similar acceleration would not have occurred 
in other testa, had they been continued for times of 
the order of years. The curves at the lowest stresses 
also gave pointes which may be m error, for because 
of experimental difficulties these tests, particularly 
at — 0-02°C., could not be continued long 
for the transient creep to be ly small. 
creep curves at — 0:02° O. have ore bean re- 
examined, and the transient creep obeys 
Andrade’s i" law (as it appears to do within experi- 
mental error), the true quasi-viscous creep-rate has 
been calculated. The effect of this is to move the 
pointe at the lower stresses to lower rates of strain, 
and the best straight line through these points 
to a value of the exponent n in equation 
(1) of approximately 4. 

Further details of these testa, as well ab data 

obtained from sections about the grain sixe and 


ac as a lt 


J. W. Gum 
Cavendish Laboratory, i 


2 Glen, J. W~ J. Glactol., B, 111 (1982). 


A Rapid Method of obtaining Nuclear 


Magnetic Resonance Spectrograms 
MO nilan psy ea e gn 
id to resonant conditions as 
& Seed othe ot for unknown nuclear reson- 
ances, and haa deacribed methods in which H, (the 
radio-frequency field) has been pulsed. Where the 
establishment of resonance conditions is rapid com- 
pared with the spin-lattice relaxation time, this 
method gives theoretically a larger nuclear signal 
than that available in cases where the resonance is 
excited continuously or’ ently. We have found 
that a method whereby H, 1s fixed and H, (the D.o. 
magnetic field) is rapidly swept over a relatively 
wide range provides not only a simple method of 
demonstrating nuclear resonance effecta, but also ane 
that has possibilities in rapid searching for unknown 
resonances. 

. Fig. 1 is an oacillogram which shows the quadrupole 
splitting of the alaminium-27 ee 5/2) resonance 
in a sample of synthetic may ge weighing 1-5 gm. 
The signalfnoise values in oscillogram, which 
took one second to trace cut, compare favourably 
with those obtained by other methods using times 
as long as twelve hours to cover the same region. 
Figs. 2 and 3 are two other typical cecillograms 
obtained by this method. 


7 


+ 


f 


NATURE 


October 17, 1953 | Vot -172 
4 a oe fs - z 





1, of alumininm-27 in 
Vig. RusGENDNE ey nay pa 5/2) in a single 


2. of 23 tn 
Fig. ie eee sdim- m8 Gapin BPD a single 


Pig. 3. Bea a a sa 


We have used a croased-cofl nuclear induction 
system similar to that described by;Bloch*. The radio- 
eka hig a or pag Sete 
of 3 Mo./s. by a crystal-controlled oscillator and had 
the value of 0-5 gauss. The phase of the signal appear- 
ing at the output terminals of the bridge was adjusted 
so ap to allow the dispersion component of the 
resonance to be observed. This signal is fed, after 
radio-frequency amplification, detection and low- 
frequency amplification, to the Y-plates of a oathode- 
ray oscilloscope. 

. A large and relatively sudden change in the D.O. 
fièld waa made by short-cirouiting a resistor in the 
driving circuit of the electromagnet. The value of 
the resistor was selected so that the rate of change 
of fleld waa effectively linear over the region being 
investigated. Rates of change of 100-1,000 gauss 
per sec. were used. Simmitaneously with the com- 
menoement of fleld-change, a suitable voltage was 

lied to the X-plate to give a single sweep of dura- 
tion 1 sec. and of constant velocity. A photograph 
of the traverse of the spot acroes the cathode ray 
oscillograph produced a fald with the 
transient responses of the nuclei appearing as Vertical 
displacements. 

The semples used for obtainmg the spectrograms 
shown in Figs. 2 and 8 were, respectively, a single 
crystal of sodium nitrate weighing 2-gm. and 4 
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solution: containing 0:5 gm. of sodium bromide in 
1 o.c. of distilled water. 
is made to the Chief Saenen, 


ly, for permiæion’to publish this 


K. TAYLOR 

Signals Research and pa a i aris Establishment, 
Ministry of Supply, London. 

April 27. 


1 Torrey, H. O., Pays. Rev., 76, 10509 (1948). 
* Bloch, F., Phys. Rev., 70, 400 (1944). 
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Isomeric States of Molybdenum-93 


CONSIDERABLB interest has recently been focused 
on the 6-:7-hr. isomeric state of molybdenum-98. 
Sg ae by Alburger and Thulin! at Stockholm, 

as the earlier work of Boyd and Charpie’, 
pe Nor aria this isomeric state to molybdenum- 
98. Of the limited number of reactions leading 
to this state, only the "Nb(p,n)"Mo* and the 
**Nb(d,2)"**Mo* reactions have to date shown an appre- 
ciable yield!, Irradiation ‘of molybdenum with pile 
neutrons failed to yield any evidence of the reaction 
**Mo(n,y)“Mo* (ref. á). Similarly, irradiation with 
28-MeV. b from a betatron indicated 
negligible cross-section for the (y,m) reaction‘. How- 
ever, the (n,2n) reaction’ did give some yield. 

We have irradiated a molybdenum foil at 22 MeV. 
m our betatron beam and obtained the decay~ curve 
shown in the figure. The sample was irradiated close 
to the betatron target with a total of 12,000 r. 
delivered in a time short compared to 6-7 hr., and 
was then counted in large-angle geometry. 

Though no 6:7-hr. activity was observed, the 
accuracy of our measurements allows us to estimate 
that no more than 20 counts/min. could be 
attributed to a 6:7-hr. half-life decay. From this 
we conclude that the integrated cross-section for 
the “Mo(y,n)**Mo* reaction is less than 0-06 MeV..- 
barn. (The value quoted by Duffield and Knight 
obviously refers to the ratio of the 6:7-hr. to the 





Time (sec) 
Deca enum. Bach ga er ape 
Taek mee Seen mpage sited subtracting 6 E 
and 16 d-min. activity from the measured values es 
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ars ‘S-min.. activities: we obtained 10~ for this ae) 


Aooording to (y) systematice", this this 

a peak (y,n) croas-section of leas than 10 ee 
In these calculations, we assumed the decay scheme 
of Kundu, Holt and Pool? and data of Goldhaber 
and Sunyar* and obtained the in ted cross- 
section by comparison with the activity from the 
*Mo(y,n)**Mo 15-5-mm. reaction, the croes-sectian 
of which had been previously measured’. We estimate 
that leas than 1/13 of the (y,n) reactions m molyb- 
denum-94 gd to the isomeric state of "Mo. 

An examination of the spins involved in the (yn) 
and other reactions leading to this isomer clearly 
indicates why negligible yield is obtained and ex- 
plains why the (p,n) and the (d,2n) reactions on 
niobium form an exception, resulting in a good yield. 
The problem of the relative number of transition to 
the and isomeric atates in a given reaction 
has been studied in this laboratory for a number of 
nuclei’“. The results of these investigations may be 
used as & guide in thie problem. In the table we 
have collected the data for each of the reactions 


pertinent to our present discussion. 


BRACTIONS LMADING TO "fo" AND THW Brows oF THEA INTERACTING 
PatriclLas 


HAARP” Wa, 
Lae | yam Tosar 
ee! ALIR M h 





According to Goldhaber and Hil’ the ground state 
of Mo is either d*/* or g’/*, and the K/L internal 
conversion ratio for the isomeric transition seems to 
indicate an #4 transition. To explain the long half- 
life for such a pe ees isomer (2-4 MeV.), Gold- 
haber and Hill suggest the spin of the excited state 
may be 15/2 or more. In a recent communication" 
Goldhaber has shown that even a spin of 23/2 is 
admissible. Thus we are dealing with a nucleus of 
very high spin in the isomeric state and fairly large 
spin in ite state. 

In the case of (n,y) tharmal-neutron reactions, the 
intermediate **Mo compound nucleus has a spin of 
1/2 at an excitation energy of about 7 MeV. We 
have previously shown that the cascade photons lead 
predominantly to the state of least spim-change’4. 
Thus in the reaction ""Mo{y,n)"Mo we have found 
that transitiona from the mtermediate state (spin 1, 
excitation energy w 16-20 MeV.) to the isomeric 
state (spin 1/2) are favoured 5 to I over transitions 
to the ground state (spin 9/2). In "Mo the spin of 
the excited state is intermediate between that of 
the ground and isomeric states, whereas in **Mo the 
excited state has a spin lower than even the ground 
state. Thus transitions to the isomeric state are 
improbable. This is ly true since only a 
few cascade photons are involved in thermal-neutron 


It has been shown previously* that the neutrons in 
(y,%) reactions at the energies Involved carry out an 
average of momentum of 1/2. Thus even 
in the most unfavourable case the intermediate "Mo 

nucleus spin will not exceed 5/2. Again, 
it will be seen that transitions to the isomeric state 
are not favoured. In the (n,2n) reaction we would 
expect’ intermediate nuclear spins which are larger 


124 ne 
than for the Gases ‘just discussed, and the observed 
(amall) **Mo* activity from this reaction is not un- 
expected. It can be readily seen from the table that 
the (d,p) reaction is certainly not more promising 
‘than the (n,2n) reaction and probably less. 

So far, only reactions have been considered in 
which the initial nucleus had zero spin. For (p,n) 
and (d,2n) reactions the initial "Nb nucleus has a 
spin of 9/2. The resulting er spin intermediate 
states which are thus obtar favour transitions to 
the isomeric state. For example, even if we assume 
s-state protons and neutrons in the (p,n) reaction, 

biternediate states of spin 7/2(0-20), 9/2(0-47) and 
11/2{0- 33) will be formed, with the weight of each 
spin shown in brackets. ‘This shows clearly why the 


“Mo” state is reached in thease two reactions and not - 


in the others. 
L. Katz 
i J. QoLDAMBERG 
t of Physics, 
University of Saskatchewan, 
Saskatoon, Saskatchewan. 
April 9. 
1 Alburger, D. HL, and Thulin, B., Phys. Rev., 80, 1146 (1053). 
1 Boyd, G. H, and Oharpie, R. A., Pape. Rev., 88, 061 (1082). 
* Kundu. Holt and Pool, Phys. Rəs., 77, 71 (1960). 
“Dofield, E. B., and Knight, J. D., Phys. Rəs., 76, 573 (1040). 
3 Wontalbetti, Katz and Goldemberg, Phys. Res., O1, 659 (1058). 
_ *Goldhaber, AL, and Sunyar, A. W. Paw. Rev., 83, 906 (1061). 
’ Katz, Baker and MMontalbetti, Can. J. Phys., 81, 250 (1083). 
* Katz, Pease and Moody, Cen. J. Phys., 30, 476 (1952). 
* Goldhaber, M., and Hill, B. D., Rew. Mod. Phys. $4, 170 (1053) 
19 Goldhaber, Af., Phys. Rev , 8, 1146 (1068). 
11 MueahIhause,- O. O., Phys. Rev., 29, B77 (1050). 


Spiral Morphology of Boron Particles 


In recent work on the ultimate analyeis os 
decaborane? the permeability of i 
hydrogen was utilized to separate the elements R 
in the pyrolysis of this compound. Decaborans, con- 
tained in sealed palladium capsules, was decomposed 
by heating at 900° C., leaving a salid pyrolysis residue 
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at baron contan anio proxmnately 0-5 atom per oent 
palladium. The residue was in the form of hard, 
shiny black granules (0:5-1-0 mm.), the X-ray 
diffraction pattern of which consisted of three diffuse 
rings. 

Microscopic examination disclosed that many of 
the particles possessed an external spiral morphology, 
as shown in Fig. 1. This is more clearly seen in the 
Sita Care (Fig. 2) prepared by Dr. F. H. 

orn, of this laboratory. The spiral lacked the 
step heights usually observed in the spiral pone 
patterns of materials. It more closely 
resembled a rolled-up rug viewed end an. 

At present we can offer no conclusive mechanism 
for the growth process which produced this unusual 
external morphology unaccompanied by any X-ray 
orystallmity. Pyrolysis of anthracene under the same 
conditions PE a non-crystalline carbon residue 
with no regular external structure. 


EbwaRD L. Suwons 
. Research Laboratory, 
General Electric Company, = 
Schenectady, N.Y. 
June 15. 


Rees GED W., and Llebhafaky, H. à., Anal. Ohom, 
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Structure of Porphyrilic Acid 


PoORPHYRILIO acid, a y soluble acid of high 
melting point (approx. 298° after darkening from 
270°), was isola by Zopf! from the crustaceous 
lichens Haematomma wm «=6(Pers.) and H. 
coocineum (Dicks.). Both lichens contained other 
acids, the latter, for example, (—)usnic acid. Por- 
phyrilic acid, for which no analyses were given, was 
characterized an intense indigo-blue colour 
reaction with ferric chloride and a green colour with 


-@ solution of bleaching powder. On thermal decom- 


position, porphyrilic acid yielded a characteristic 
product, porphyrilin. 

An acid, undoubtedly identical with porphyrilic 
acid, has now been isolated together with lsvorotatory 
usnic acid from a lichen material consisting essentially 
of H. cocoineun. The acid is extremely sparingly 
soluble im most organic solvents and is con- 


veniently purified through tts cyclohexylamine salt, 


r = 


y~“ 


~ 
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OHO; . 0H, NE, ‘ QOH, OH _O-—OH, OH,—O 
mp. 274-278° (de- (0.0) ah OH OH, 4 
comp.). The acid H S Ry O 
i with one H a 
molecule of water O OH, 
(O1eH,,07-H,0). When | HO “Oo OH, HO O OH 
heated to the melting -1 ; 
pomt (about 280°) rt - LV 
looses carbon dioxide, DW R =000H RH 
about 300° withgabli 
tion)}—O,,H,,O,—is formed. It with a borate complex, as indicated by a compari of 
the Ry value on borate-im ted! and phosphate- 


one mole of water and gives the blue ferric chloride 
: 


The presence of a carboxyl group in porphyrilio 
acid is mdicated by the composition of the cyclo- 
hexylamme salt and of porphyrilin. Porphyrilic 


diazomethane yi 
dimethyl parphyrilate, 0,,H,0 ,(O0H ,) OOOCH,,m-p. 
270-272°, which may be hydrolysed to O-dimethyl- 


& dimethylether, ©,,H,0,(OCH,),, mp. 267—-269°. 
Henoe both porphyrilic acid and porphyrilin contain 
two phenolic hydroxyl groups. Both compounds 
couple with diazotized amines to red azo dyes. 
Hydrolytic titration of O-dimethylporphyrilic asid 
indicates the presence of a lactone group. These 
facts acoount for six of the seven oxygen atoms in 
pa parmi acid. Since the substance exhibits no 
carbonyl functions the remaining oxygen atom must 
be present as an ether link, 

An insight into the carbon skeleton of porphyrilio 
acid was gained by degradation of Oadinedeiper 
phyrilic acid. Oxidation with te afforded a 
tetracarboxylio acid, C,,.H,O(OCH,),(COOH), (tetra- 
methyl ester m.p. 221-228°), which when heated 
gave @ yellow dianhydride, 0,,H,O(OOH;),(O,0;),, 
m.p. about 330-335° with sublimation. On boili 
with strong hydrobromio acid, the dianhydride under- 
went demethylation and partial decarboxylation to a 
dihydroxy dicarboxylic acid, characterized as the 
tetramethyl derivative, m.p. 149-150°. The acid was 
farther decarboxylated by heating with quinoline 
and a copper chromite catalyst to a phenol Á, 
C,,H,O,, m.p. 162-5°-164° (diacetate m.p. 141—142°). 

Considering the predominant role of orcinol in 
lichen chemistry the most probable structure of 4 
seared to be either 3.7-dihydrory-, 1.9-dihydroxy- 
or the unsymmetrical 1.7-dihydroxy-dibenzofuran. 
The two first substances are known, m.p. 241° and 
215° respectively. The hitherto unknown unsym- 
metrical substance was p by mixed Ulmann 
soi ing of 2-iodoresorcinol dimethylether and (exoess) 
of 4-i i dimethylether. All three tetra- 
methoxy-biphenyis were isolated. The 2,6,2’,4’- 
tetramethoxy biphenyl, m.p. 106-107°, was de- 
methylated (HBr) with simultaneous elimination of 
one molecule of water and formation of 1.7-dihydroxy- 

mp. 168-164-5° (diacetate mp. 141- 
142°). The synthetic substance and ita discstate 
were identical with 4 and ita diacetate (mixed m.p.). 

From these results and the above ganetic con- 
siderations, porp io acid very probably possesses 
either structure I, IT or III. These formula all 
account for the colour reaction with ferric chloride 
and for the easy decarboxylation to porphyrilin. 
However, porphyrilic acid but not porphyrilm forms 


paper of pH 8:7 (Ry = 0-03 and 0-18; 
0-69 and 0-72 respectively, n-butanol-water). This 
indicates the presence of a hydroxyl group im the 
ortho position to a carboxyl group in porphyrilic acid, 
and structure III is therefore less probable. 
Porphyrilic acid, undoubtedly, is formed m Naturo 
by unsymmetrical oxidative coupling of simple 
phenols of the orsellinio acid series. Porphyrilin is 
an isomer of strepsilin® (IV), which also gives a bluo 
ferric chloride reaction as well as colour with 
bleaching powder and is a derivative of the sym- 
metrical $.7-dihydroxy-dibenzofurane. 
A detailed account of this work will appear shortly 
in Acta Chemica Soandinavtica. 
Horang HRDTMAN 
CARL-AXHL WacHTMHISTHE 


Institute of Organic Chemistry, 
Royal Institute of Technology, 
Stockhohn. . 
June 28. 
1 Fepf. Ann., 346, 111 (1008). 
1 Shibata, Acts Phyteckim. (Tokyo), 14, 177 (1044). 
t Wachtmeister, dots Chom. Soand., B, 976 (1051). 


New Molecular Compounds of Graphite 


Taa only molecular compounds of graphite pre- 
viously reported in the literature are the graphite- 
ferrio chloride campound, described by Ruedorff and 
Schulz!, the compounds of graphite with ohromyl 
chloride and chromy! fluoride reported by Croft and 
Thomas’, and the compound with aluminium chloride 
noted by. Croft?. This communication records the 
successful preparation of many new compounds of 
the same type. 

ine flake graphite with the size range minus 
65 plus 100 mesh was heated with an exoces of test 
subetance, usually in a sealed tube. The procedure 
for heating and for detection of reaction necessarily 
varied from substance to substance: details will be 
published elsewhere. 

Resulta, together with those for chlorides pre- 
viously known to react and marked by an asterisk, 
are summarized in the accompanying table. By 
non-intercalation is meant that leas than 0-5 per 
cent of the test substance was detected by analysis 
in the treated graphite. 

The specificity shown by graphite in compound 
formation is remarkable. It was found that either a 
substantial quantity (15-88 cent by weight in 
a compound) or none at all of a test substance could 
be intercalated. With the exception of iodine and 
boron, chlorides of non-metals were not occluded. 
This indicated that covalency of a substance is not 
a prime requisite for ita Intercalation in graphite. 
The successful intercalation of the chlorides of iodine 


Rnbetandes not tnteroslated 





* Normally unstable, but stable when intercalated in graphite. 
t Pre y known to react. 


_is attributed to the considerable electron affinities 
of these compounds. Among the metal chlorides 
tested, only those in which the cation normally 
exhibits multivalence and which were in their er 
valence states were intercalated. Thus SbCl,, BrCl, 
PtCl, and CuCl, werereadily intercalated; butthelower 
chlorides SbCl, BiCl,, PtOl, and Ou,Cl, did not react 
with graphite over @ wide range of conditions. The 
intercalated chlorides of aluminium, gallinm, indium, 
thallium, yttrium and zirconium were, unlike the 
other chlorides, hydrolysed tn situ by washing, 
suggesting a distinct sub-group in the above list of 
molecular oo ds. 

Since multivalence is associated with an electronic 
configuration generally involving unsaturated pen- 
ultimate electron shells, it is likely that these mole- 
cular unds df graphite owe their existence to 
the transference of electrons from the incompletely 
filled bands of graphite to the intercalated metallic 
cations. This transfer would occur when the cations 
poaseas their maximum electron affinities, as in ther 
higher valence states. , Thus ane would expect para- 
magnetism to be a good criterion of the possibility of 
intercalation. A good correlation was found to exist 
between paramagnetiam of the test substance and 
successful mtercalation in graphite. This theoretical 
treatment has been developed in some detail and 
appears to offer a seti explanation for the 
formation and stability of molecular compounds and 
also a basis, of particular value from an applied 
point of view, for predicting the specificity of graphite 
for certain chlorides. One conclasian derived from 
the theory is that it should be possible to form mole- 
cular compounds of graphite by allowing the latter to 
react with paramagnetic salte other than halides. I 
have confirmed this conclusion for the sulphides Cu8, 
Fe Vp 8b,8, and the oxides 8b,0, and Mo0Q,. 
The suocessfal intercalation of CrO,Cl, and CrO,F, 
noted by Croft and Thomas’ also supporta this 
conclusion. 

A more detailed account of these investigations 
will be published elsewhere. f 

I am grateful to Mr. R. G. Thomas and Dr. A. L. Q. 
Rees for advice and also to Mr. L. J. Rogers for 
assistance, 

R. C. Crorr 
Division of Industrial Chemistry, 

Commonwealth Svientific and 
Industrial Research Organization, 

elbourne. 
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‘Leuco-cyanidin’ and Epicatechin 


Bate-8mith and Swain! have recently come to the 
conclusion that the so-called condensed, ‘catechin’, 
tannins are In many inetanoes identical with. the 
‘leuco-anthocyanins’ described by Robinson and 
Robinson’. Reoent work here has suggested that 
the catechins and ‘leuco-anthocyanins’ are extremely 
clogely related. 

A. ‘leuco-cyanidin’ has been isolated from cacao 
beans which moves as a single discrete spot when 
chromatographed in amyl aloohol- acetic acid, n- 
butanol- acetic acid, phenol or distilled water’. When 
heated for several minutes with 10 per coent hydro- 
chlorio acid, although oyanidm was produced, the 
main product was a reddish-brown precipitate, as 
found by SBate-Smith and Swaim!. mmerous 
other polyphenols could be detected by paper 
chromatography and the reaction is obviously very 


100° C. for 8 hr., with 0-1 N hydrochloric acid for 
5 min. at 100°C. an extremely interesting change 
takes place, as abown in Fig. 1. A catechm (W) and 
& redah Droa precipitate (P) were the main 
products. The product (W) gave all the catechin 
colour reactions* and moved with identical Ry to 
(—) epicatechim in all four solvents, and on extraction 
from the paper and boilmg was isomerized to 
a substance mdistingui EE E aes inane ay 
chromatography’. By quantitative chromatography’, 
it was estimated that, of the leuco-cyanidin changed, 
3l per cent (—) To and 6 per cent (—) 


catechin was fi Further heating does not give 
increased yields due to condensation. No sugars were 
liberated. 


When (—) epicatechin was treated under identical 
conditions 64 per cent was unchanged, and [6 per 
cent of (—) catechin had been produced by isomeriza- 
tion, as well as polymerized material. The converaion 
to (—) epicatechin, taking into account the sub- 
sequent epimerization and polymerization, is there- 
fore of the order of 50 per cent. The nature of the 
(X) fraction (see Fig. 1) is unknown. The other 
major product is a reddish ‘phlobaphene’ (P) which 
is precipitated on standing. A search was made for 
milder conditions of hydrolysis; 1 per cent (w/w) 


Rp (water) 
04 


06 





of i oeni soliton of | 
1. Ghromatogram A sak : 


0-1 F hydrooblone acid oc & mm at 100° 0. 
The ehroms wae ran fires ift to t with water as 
rni E eee aola 
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oxalic acid at 100° O. for 5 min. in water or alcohol 
caused & similar conversion, as did 0-1 N acetio acid 
when heated for 1 hr. at 100°C. The reddish ‘phlo- 
baphene’ and the (X) fraction were formed in every 
CABG. 

These findings indicate an extremely close relation- 
ship between (--) epicatechin and a moiety of the 
leuco-cyanidin molecule. They suggest that the pro- 
duction of cyanidin in acid is probebly due 
to a side reaction between two parts of the molecule, 
and the name ‘leuco-anthocyanidin’ a misnomer. 

It is hoped to publish this investigation in full 
detail ahortly. 


No. 43951 


W. G. O. FORSYTH 
Colonial Microbiological Research Institute, 
Trinidad, 


British West Indies. 
April 13. 
1 Pate-Smith, H. 0., and Swain, T. (Chem. and Indus., 377 (1963) J. 
t Robinaon, G. M., and Robinson, R., Flookem. J., 87, 208 (1083). 
1 Forsyth, W. G. O. (m preparation). 
4 Yorsyth, W. G. O., Mioœckeam., J., 6&1, 511 (1052). 
s Roberta, E. A. H., and Wood, T». J., Biochem. J., 63, 332 (1953). 


Gradient-Elution Analysis in Inorganic 
Paper Chromatography 


Wu have recently read with great interest the 
account of gradient-elution analysis to the Inter- 
national Analytical Congress!. This type of elution 
with a continuously changing solvent appeared to be 
of special value for separations of metal ions in butanol 
con hydrochloric acid, as the Ry values change 
eg from low to high acid concentrations. 

In the investigation described here, the apparatus 
employed was even simpler than that for column 
separations. A large chemical jar 30 am. high was 
used as development chamber for ascending develop- 
ment. The first solvent, in this case butanol saturated 

with 1 N hydrochloric acid (100 ml.), was poured into 
the bottom’ of the chamber and agitated with a 
Mmagnotio stirrer. The chromatogram was then stood 
at the bottom of the chamber and the second solvent 
(here concentrated hydrochloric acid) added from a 
burette which was fixed through a hole in the cover 
of the jar. 

The rate of addition of solvent was in relation to 
the speed of development. Each centimetre was 
first marked on the paper and the hydrochloric acid 
added in eleven 2-ml. portions for each of the first 
ll am. ascended; then, as the yellow ferric iron 
o ae to move too slowly, the rate was 
i to 4 mi. om. for another 4 om. of 
development. In the solvent ascended 15 am. 
in about four hours. 

Fig. 1 showa the spota obtained for ferric iron, 
cobalt and for a mixture of thallium, mercury, cad- 
mium, bismuth, iron, nickel, copper and cobalt. The 
last-mentioned mixture was completely resolved into 
eight well-separated spota, which is impossible to 
achieve with any simple mixture of butanol and 
hydrochloric acid so far described. 

“Ons defect of gradient elution analyais was noted 
with to ferrio iron, Ferric iron has Ry 0-1m 
butanol saturated with hydrochloric acid, 0-4 in but- 
anol saturated with 3 M hydrochloric acid and 1-0 in 
butanol ~ 80 per cent concentrated hydrochloric acid. 

As shown in the photograph, gradient elution 
produces a long ‘comet’. This is formed also when 
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From left to right. ferrio tron with comet, cobalt, a 
thallio (fastest Pierani. 


mercurio, wdmium, 
ing tballic (fast Ei eniti thnk The blank specks 
edn tc 2e to rast whieh 1 cobalt, (slowest) tons. The black specks 
cnamber used te aring Wa ahromeatogram. All elements were 
SA Ue E Sl a solution of ammoaima ealpnice 


more or leas hydrochloric acid is added to the butanol 
solvent. We that comet formation is dus to 
the fact that the ferric ion in hydrochloric acid exista 
as the following complexes in equilibrium : 

FeClt+ = Fel,t = FeCl,’ e Fell,-. 

The un-ionized form would certainly be the most 
salyent-soluble; hence, if the gradient of hydrochloric 
acid approached the ferric ion t so as to form 
FeCl,’ at ita front, but with a ine higher concentra- 
tion of acid the anion FeCl,- is formed, then the 
movement of the lower portion of the spot will be 
more and more retarded, thus forming the comet. 
This type of comet could also form with other 
elements which exist in such equilibria; however, a 
certain critical gradient appears to be necessary for 
comet formation, as, for example, mercuric and 
thallic ions form round spota. 

There appear to be numerous solvent systems in 
chromatography where gradient 
elution would improve separations; work on some 
of these is in progress. 


Institut du Radium, 
Annexe d’Arcueil, 
4 Ave. de la Convention, 
Arcueil, Beine. 
July 21. 
: Flamas, R. J. P., Amalya, 77, 906 (1082). 
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Two-dimensional Paper Chromatography 
of Radioactive Substances 


AN automatic technique employing a 
Geiger-Müller tube for the location and estimation of 
radioactive substances separated on unidimensional 
paper chromatograms has been described’. The 
application of this technique to two-dimensional 
chromatograms is tedious because a large sheet of 
paper has first to be cut up mto the equivalent 
number of unidimensional strips and each strip 
scanned separately. To obviate this difficulty, an 
alternative technique to the conventional form of 
two-dimensional paper chromatography has been 
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successfully developed for 
the application of two or 
more solvent systems to 
the same labelled mixture. 


with the first solvent m 
@ direction paraliel to ane 


te aep- 
arated in the first solvent could be located sccur- 
ately at that stage without decomposing them, then 
only those parts of the paper contaiming these com- 
ponents need be developed m a second solvent. With 
radioactive components, this can, in fact, be done 
by the scanning techniques already mentioned. The 
problem then is to conoentrate these campaonenta, 
or better still only those components known to be 
further resolvable, by running with another solvent, 
on to a second strip of paper so that it can be run ma 
second. solvent unidimensional conditions. This 
may be done readily by the following method. 

The boundaries of the radioactive zones separated 
unidimensionally in the firat solvent are lightly 
marked off in pencil while the strip is being scanned 
radiometrically?. The corresponding sections of paper 
are then cut out and attached by means of a stainless 
steel pin to the bottom of a new strip. Hach strip 
w then wedged lightly between the ground-glase 
surfaces of the B-50 neck of the empty ehution unit 
illustrated. The unit consists of a flat-bottomed flask 
A provided with a side-tube and stopper B. The 
extended B-50 cone is sealed aff at the lower end D 
so that the flask is closed. The strip is adjusted so 
that the attached section hangs to within 1 am. or so 
from the bottom of the flask. One unit of the size 
illustrated will accommodate four l-in. strips equally 
spaced around the joint. The eluting solvent (which 
must be volatile) is then added through B until the 
section is Immersed to a depth of about 1 mm. The 
solvent rapidly ascends the strip until it em just 
above the rim FR, when it is no longer in i 
with its own vapour. It therefore evaporates and the 
eluted substance becomes concentrated in a narrow 
band (about 0-5 am.) at the solvent front which is on 
the new strip of paper. O is gently removed, the 
section ed and the concentrated zone chromato- 
graphed in the second solvent and finally scanned. 
ee may be aided by placing the unit in a 

e air stream (for example, fume cupboard 

t) When an acid ~ water — alcohol mixture 

was used for concentrating phosphate esters labelled 
with phosphorus-32, elution was complete and quanti- 
tative withm a few hours and contamination of 
the ground-glass surfaces was igible. Even in 
still air at 0° O. (conditions used for ing unstable 
esters) the solvent front rarely ascended more than 
2-3 am. above E. Bubject to the chemical stability 
of the substances, the whole process can be repeated, 
thus effecting ‘multidimensional’ hy. 
The method also proved to be useful for oon- 
centrating the material of several paper sections 
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(three or four attached to one strip) until sufficient 
was obtained for chamical testa. i 
This communioation is published by permisæion of 
the Department of Scientific and Industrial Research. 
F. P. W. WINTARINGHAM 


Pest Infestation Laborato 
(Department of Scientific and Industrial Research), 
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London Road, 
SI Buoks. 
uly 29. 


LW F. P. W., Harrison, À., and Bridges, .. Nunsomio, 
10, (8), 52 (1058). ore 


: Bou å. H., anders + S5, 
emo R and Martin, A. J. P., Hocokem. J., 88 


Reduction of Liquid Flow in Paper — 
Electrophoresis 


IĪNTARPRETATION of the resulta of paper electro- 
phoresis'~* is complicated by liquid movement in 
the paper, due to hydrostatio flow, attainment of 
equilibrium in the paper, and electro-oamogia. Hydro- 
static flow, due to the difference m level of buffer 
m the electrode vessels, can be eliminated by arranging 
& siphon between the vessels. 

Liquid flow has been further examined in this 
laboratory with the object of identifying the under- 
lying factors and minimizing their effects, using the 
apparatus of Woods and Q ieħ, which is & modi- 
fication of that described by and Tiselius, 
With this arrangement, movement of liquid due to 
evaporation from the paper is minimized by clamping 
the paper between glass plates ; but liquid flow due 
to other factors is considerable. Movement of spota 
of trinitrobenzene and o-nitroaniline has been used 
for following liquid flow. At pH values of 5-0 and be- 
low, trinitrobenzene is uncharged and ita position is 
determined by spraying with 5 per cent dimethyl 
aniline in ethanol which produces a pink colour, 
intensified by exposure to ammonia gas. At pH 7 
and above, o-nitroaniline is uncharged and forms a 
yellow spot. 

In the initial experimenta, after soaking the strip 
in buffer and blotting it between filter pepers, three 
spots of the mdicator solution were applied, one at 
the centre and the other two 8 cm. on either side. 
In the abeence of an applied potential difference, 
considerable inward flow of buffer solution from each 
end was observed, even when the edges of the two 
glass plates were sealed, due to the unsaturated oon- 
dition of the paper. Thus, on electrophoresis, the 
apparent mobilities of spots moving from the centre 
of the paper would be low. 

By applying the spota prior to wetting the paper, 
allowing moat of the indicator solvent to evaporate, 
then saturating the strip with buffer and, without 
blotting, immediately clamping it between the glass 
plates, no appreciable spreading of the spota occurred. 
Moreover, by sealing the plates along the edges and 
binding them transversely with adhesive ocallulose 
tape, evaporation was reduced and fairly uniform 
flow was observed throughout the length of the 
sealed region of the strip when the current was passed. 

The use of butffer-saturated completely 
deceased anward ow irom Whe ends and calnsad 1 
by a very alight outward flow due to evaporation 
of the buffer fram the ends of the strip. 
When proteins were app to the paper before 
saturation with buffer, they were adsorbed more 
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strongly than were the indicators. This effect was 
avoided, without altering the liquid flow, by spotting 
Khe protein solution on the buffer-saturated strip at 
a locally blotted site. 

Electro-oamotic flow is due largely to the migration 
of hydrated cations which dissociate from the carboxyl 
groups of the paper. A corresponding but much 
smaller effect occurs at the glass -— water interface. 
With an acidio or negative paper the liquid moves 
towards the cathode, and with a basic or positive 
gag lteter edt reid deb teams 
anode. Tiselius* recently reported that negative and 
po lan had been prepered in his laboratory 

y Pera th and Flodin for use in paper electrophoresis, 
«aging 2-amino-ethyl sulphuric acid for the latter. We 
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GAVƏ basio paper by immersing strips of 
3M tman paper in 0:1 M iodic acid at 
oom tem ture to form dialdehyde groups m the 


paper, which are then coupled with hydrazine deriva- 
The periodate-treated paper is washed m tap 
aeni 80: maim: and immersed in a 10 per cent 
solution of Girard’s” P reagent! (pyridmum aoet- 
© ydrazide chloride) in a mixture of 9 vol. of ethanol 
and I vol. glacial acetio acid at 70°C. for 80 mm. 
and again washed in runnmg water. The amount 
of the Girard’s reagent with the peper is 
jetermined by the time of treatment with periodic 
acid (Table 1). Ammoguanidme and 2-amimoethyl- 
hydrazine’ have also been coupled to paper in this 


“way. 
L Tabis i 
es of parodio acid treatment poor 0 10 30 60 
ni content 
ee i wie Gae E ce 
agent 0022 0-030 0037 0057 


Untreated, paper contained 0-008 per cent nitrogen. 


Be eee ee ee 
treatment was less than l per cent, there was 
aeither thickening, discoloration nor any noticeable 
‘eduction in wet strength. 

The cathodic flow of liquid m untreated paper 
inoreased with pH, oorrespondmg with increased 
dissociation of the carboxyl groups. In order to 
prevent electro-osmotic flow as the pH of oe need 
was raised, it was necessary to lengthen 
ray che final ent Vuh ven cdin ec Paoa 
xidired with periodic acid coupled with neato: 
yJuanidme was positive at and below pH 5; at pH 7 
and above this value the flow was the same as in 
intreated paper. Treatment of the paper with 
periodic acid alone for periods up to 40 min. increased 
uhe acidity only slightly as determined by electro- 
ywmotic flow. However, oxidation with bromine and 
slikali’ produced a more strongly acidic or negative 
paper, with marked cathodic flow at pH values of 
á and above. At pH 2 no flow was observed, due, 
oresumably, to suppression of ionization. An even 


mare sone ly nognie psper, Prepared. by oof im. 


paper oxidized with periodic acid with phenyl- 
aydrazine onic acid’, revealed no change in 
the cathodic flow even when the pH of the buffer was 
reduced from 8 to 2. The buffers employed were 
vH 2, 4 and 5, 0-1 M acetate; pH 7, 0-1 M phos- 
T pH 8, 0-04 M veronal hydrochloride ; oH 

6, 0-1 M glycine. 

' The acidio or basio nature of the treated papers 
was further evidenced by the of the basic 
lye methyl green or the acidic 
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mixture of dyes, untreated paper retained only a 
+ basic stain. These ion-exchange properties are 
eeping ha TENRA described experiments on 

modified cotton cellulose’, 

The charge on the peper used in electrophoresis 
experiments not only affects the ovefall mobilities 
as & consequence of electro-ogmoeis, but it also causes 
ions of opposite charge to be adsorbed. Thus when 
using untreated paper, which carries a slightly 
negative charge, any protein componenta migrating 
cathodically tend to trail, and inferior separations 
of mixtures are obtained. We have observed this 
effect with the components of horse-radiah per- 
oxidase?’ and found a marked change in the electro- 
phoretic pattern on changing from untreated to 


It is probable that neutral or positive paper may 
also be of value in the chromatography of basic 
substances which normally trail due to adsorption. 


M. A. JARNYN 
R. THOMAS 
Biochemistry Unit, 
Wool Textile Research Laboratory, 
Commonwealth Scientiflo and 


1 remer, H. D., and Theelfus, A., Dicehem. F., 880, 273 (1960). 
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Gas Content and Electrolytic Etching 
Behaviour of Aluminium 


-Ir aluminium ie etched in an electrolytic cell, with 
a 0-2 N sodium chloride solution as the electrolyte, 
at a temperature of 90° C., and using current denmities 
of 0-1-0-2 amp./om.", different patterns of attack 
may be observed with different samples of aluminium. 
The latter, which were in the form of rolled foil, 
were all of a sumilar nominal purity grade—sold as 
““90-8% Al’—and were given an identical etching 
treatment. With some of them the attack was wide- 
spread over the whole surface, while with others it 
was localized, producmg deep pits, with large 
parta of the surface remaming unattacked. Acid or 
alkaline sloshing treatments, lied before the 
electrolytic etoh, failed to alter the general picture, 
that is, it was still possible to distinguish between 
the two types of attack. 

No correlation between the metallic impurities of 
the samples and their etching behaviour was found. 
However, when the aluminium was heated to 600° O. 
for not leas than one hour, blistering occurred with 
some les, and a strong correlation was found 
between blistering and the etching behaviour. 
Those samples most prone to blistering were also 
those in which localized etchmg and pittmg was 
observed. 

It is emphasized that the etching behaviour 
referred to is that shown by the foil before heating. 
No blistermg or interpal cavities could be observed 
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when examining cross-sections of the unheated foils 
under the microscope; thus the localized attack is 
not the result of the linking up of cavities already in 
existence. 

It is known that blistermg in heat-treated alumin- 
tum is due to hydrogen; hence it would seem that 
the etching behaviour is correlated with the hydrogen 
content of the aluminium, in the sense that the higher 
the hydrogen content the more localized the attack. 
For example, very severe localized attack will occur 
in a specimen which, on heating, gives a cavity to 
metal ratio of 0-04. 

Our acknowledgmenta are due to Dr. L. G. Brazier, 
managing director, British Dielectric Research, Ltd., 
for permission to publish this note. 


F. J. BORGIR 
V. FEF. G. Tou 
British Dielectric Research, Ltd., 
88 Wood Lane, 
London, W.12. 
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A Cytochrome Peroxidase from 
Pseudomonas fluorescens 


A ORUDE extract of Pseudomonas fluorescens was 
found to oxidixe a reduced dye, 2,6-dichlorobenz- 
enonemdo-8’-chlorophenol. The activity in the crude 
extracts seemed similar to the ‘dye oxidase’ activity 
described by Smith and Stots in plant tissues’. On 
partial purification, the ‘dye a nee activity was 
always associated with a pigmented component. 
Spectral analysis of this pigment in the reduced and 
oxidized state indicated that it had an absorption 
similar to the respective states of cytochrame o. 
However, this pigment is not reduced by reduced 
triphosphopyridme nucleotide using purified tri- 
aed oid Oh cytochrome c reductase obtained 

liver* 

Additional evidence suggesting a difference be- 
tween animal cytochrome c and this pigment was 
found by placing a mixture of the two on an ‘Amber- 
lite JRO-50? column in 0-1 M phosphate buffer 
at pH 7-5, according to the method of Neilands’. 
The animal cytochrome o formed a sharp red band 
whereas the bacterial pigment, along with most of 
the ‘dye oxidase’ 
activity, passed 
through the A 
column. Further- + 2 ‘oyto’ Bett / 
more, reduced 2DPNH 
cytochrome oe 
added to the + Os 


conditions in which the bacterial pigment is oxidized. 
The reduced pigment was found to be oxidized 
by hydrogen peroxide, suggesting a cytochrome c 
mechanism. Addition of hydrogen per- 

axide to the extracts and reduced dye carried the 
oxidation of the dye to completion (see Fig. 1, curve 
A). The ‘dye oxidase’ activity, obsarved in the ab- 
sence of added hydrogen peroxide, was found to be 
due to =v: ont ahem formed on reduction of 
the dye by hy gas using palladium—asbestos as 
catalyst, as the addition of catalase mhibited com- 
pletely the reaction (curve B) The reduced dye acts 
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Fig. 1. All values are measured at 575 ma, The reection mixture 


chemically with the pigment, gi the oxidize 
dye and reduced pigment respectively. 

Reduced diphosphopyridme nucleotide (DPNH 
was Oxidized at a fairly rapid rate in the bacterial ex 
tracts with a trace of dye, which was needed to lin} 
the diaphorase with the pigment. Addition of hydro 
gen peroxide increased the rate of disappearance of the 
reduoed nucleotide. This that the organan 
would utilize two moles of ced diphosphopyridim 
nucleotide: one reducing the pigment, and th 
second reacting with oxygen to form hydrogen per 
oxide. These would then react in a peroxidati- 
reaction yielding the oxidized pigment and water 
Therefore, the following reaction scheme suggesting 
@ physiological function for cytochrome o peroxidas 
is proposed : 


2 ‘oyte’ et 


‘oytochrome o’ peroxidase 
2 ‘oyto Fet** + 2HO 


f 


Adaptation ta provided more evidenc 

mg the above scheme. When the organiar 

was grown under low oxygen tension, it was foun» 
to have a large amount of the pigment, peroxidas 
ivity and catalase activity, and a moderate amoum 
of diaphorase activity. Under high oxygen tensior 
only a trace of the pigment was observed, no pe» 
oxidase activity was found and the catalase activit, 
was reduced, whereas the diaphorase activity ix 
creased (see Table 1). This suggests that under hig 
oxygen tension a non-cytochrome system is in opere 
tion. At lower oxygen tension, the cytochrome syster 
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was 
of 14 for the i as oon CA 
+ the + tt Terie o aaa i oD denalty of 
the dyo at 575 ma protein in 30 seo, 

$ The are es tho timber oli a 
MabO,.4H,0 decom per mgm. protein min. according 
the met inaa arie (ree 6). 


$ The unite are expressed as a 0-01 change in optical density of 
the dye at 660 mu per mgm. protein in 30 seo. 


functions primarily. The a of this oyto- 
chrome system appears to be adaptive to low oxygen 
tension. ‘This d be in agreement with Theorell’s 
observation that the reduced yellow enzyme reacts 
with oxygen under high oxygen tension to form 
hydrogen peroxide, and with cytochrome c under low 
oxygen tension‘. Further details of the nature of 
cytochrome o peroxidase activity and its physio- 
logical significance will be described elsewhere. 

This work was aided by grants from the American 
Cancer Society, as recommended by thé National 
Research Council Committee on Growth, and the 
Rockefeller Foundation. 

Howarnp M. Lennorr 
: Natoan O., Karuan 
McCollum-Pratt Institute, 
Johns Hopkins University, 
Baltimore 18, Maryland. 
April 24. 
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Relation of the Permitti 
Cell Suspensions to 
Cell Volume 


As was first shown in work on the red blood cell}, 
the high permittivity (of the order of thousands) of 
biological cell materiala is the result of an electric 
condenser action originating in an extremely thin 
section—possibly «a bimolecular lipid layer—of 
the surface envelope, in which the principal part 
of the cell resistance is located. Under certain con- 
ditions, the capacity of this ‘membrane’ condenser 
can be calculated! from the observed permittivity 
and has been found to be closely the same for certain 


of Biological 
onal 


types of cell, namely, about 0-9 uF./aq. am., in the, 


radio-frequency region'*, oo to & 
probable thickness of the membrane of about 30 A. 
This calculation can be carried rigorously 
only when the number of cells in the material is 
smali. The analysis of denser cell materials raises the 
question of the form of the i ip between 
permittivity («) and fractional cell volume (p) in a 
system exhibiting this type of dielectric mechaniam. 
Although this problem has been given some theoret- 
ical attention in the past, the only.experimental data 
now available are those obtained in my early work 
on dog erythrocytes! 

The accompanying graph shows results on sus- 
pensions of other cell species. The method used in 
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7°3 42 
serum 73 40 
52 t0 


tes In 
(* Dog erythrocy iaa 


10°7 
104 


0'82 
0-82 
0-85 


4°7 1 107 8°8 


10°5 1 0:01 0:7 
in 0-25 
Tum. 

pension approxi- 


in air, propered from 
Tiedehineann’s yeast) : 5-5 1 


* 2a, 2b, axes of equivalent spherold. 


0 78 11-8 
Temp. 214°C. 


measuring the permittivity of such which 
are conductors, has been described’. The fre- 
quency was 16 ko./s., which is within the region of 
nearly constant permittivity of all these cella, bemg 
above the low-frequency dispersion region found m 
some of them and below the high- dispersion 
region, which ta the affect of the impedance 
elements in series with the membrane capacity’. 

Each line on the graph represents measurements 
on @ series of known dilutions of a concentrated 


ee the volume concentration of the nie 
i wn for dilution being controlled by i 
conductivities. In the study of the normal erythro- 
cytes, the absolute values of p were determined with 
the hemoocrit, a small correction (2:5 per cent) being 
introduced to take into account the residual serum. 
With the other types of cell, p was calculated from 
cell number, measured with a h»amacytometer, and 
average individual cell volume, computed from the 
cell dimensiona, measured microscopically. 

The results can be summarized as followa. The 
form of an e ~p graph does not depend on the 
absolute size of the cell, but on the shape of the 
cell, although not to a very marked degree. The 
different spherical cells have all the same form of 
graph, which is not signifloantly different from that 
of the relatively rounded erythrocytes of sheep ; 
but these graphs level off faster than does the 
graph for the very flat erythrocytes of dog and 
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rabbit. The theoretical aspects of these resulte will 
be considered elsewhere. 

` In the legend are recorded also membrane capacity 
Om (uf./aq. cm.) and ratio t,/c, of membrane thick- 
nes to membrane permittivity of the cella, based on 
all observations now available and calculated from 
the initial slope of the e ~ p graph by using the 
formula of ref. 2. The membrane is to be 
Pe et ee ee 
have negligible ionic conductance. The strict validity 
of the latter assumption cannot be established by 
direct t, although observations on packed 
cella showed that the membrane conductance is 
certainly very small in all these cells (data on 

in ref. 5). The formula contains a form 
factor (g) which in the case of a normal 
was obtained by taking the ocell to be equivalent to 
- an oblate spheroid (axes 2a, 26) of the same major 
axis (2a) and volume as the cell. The other cells 
were calculated as spheres, g = 2:25. The value 2a 
ig an appropriately calculated mean of the micro- 
cially measured diameters of a representative 
number of cells. 

With the exception of the lecithinated erythrocyte, 
there is no significant difference between the values 
of tm/tm for these different types of cell, indicating 
that both thickness and 
brane are closely the same in all of them. In the 
frequency region above the experimental frequency 
(16 ke./s.), the frequency dispersion of the permit- 
tivity of the membrane of all these ocells is very 
small and possibly the same in all of them"®*. Rince 
lecithination results in more pronounced dispersion 
in this region’ the ittivity of the lecithinated 
erythrocyte membrane at 16 ke./s. ia probably higher 
than that of the normal membrane. This a 
to offer a satisfactory explanation of the rather low 
value of tajta for the lecithmated ocell, without the 
necessity of ing that the thickness of the 
membrane is substantially altered. 

Huao Fricks 
Walter B. James Laboratory for Biophysics, 
ri ed Laboratory, 
d’8pring Harbor, 
‘New York. 
May 6. 
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Influence of Hypophysectomy and of 
Adrenocorticotropic Hormone on a 
Mammallan Adaptive Enzyme System 

Tan purification of a mammalian hepatic trypto- 

pe xidase—oxidase system, and its properties, 

sera So described by Knox and Mehier*, These 
a demonstrated the system to be an 

increasing five- to ten-fold within 4-10 hr. 

folle the a the eecertoned injection of massive 

dome of L- tophan". That the adaptation is in 

the imcrease in enzymatic activity 

eae es aoe eae 
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has been discuæed by Knox and Mehler’, and also 
by Lee and Williams’, who employed ethionine 
to inhibit the adaptation synthesis. 

The important role of the pituitary in protein 
metaboliam has been known for some time, and it 
was considered of interest to determine the effecte 
of hypophysectamy on the ability of the rat to respond 
adaptively to injections of tryptophan. Normal 
male rats of the Long-Evans strain, weighing 120-140 
gm, were used. Some animals were hypophysect- 
omised at forty days of age, and were used four or 
fourteen days after operation, at which times their 
weighta were in the range of the normal controls. Alh 
experimental animals were injected intraperitoneally 
with 0:7 mM L-tryptophan six hours before sacrifloe. 
Controls were inj with salme. The rest of the 


eo. details follow the procedure of Knoxt. 
e resulta presented in the accompanying table 
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static enxsyme level is normal or greater than normal. 
By the fourth post-operative day, the injected 
animals give a response two-thirds of normal, and 
by the fourteenth post-operative day this response 
has decreased to one-third of the normal level. 


2-05 + 0°14 
2°20 + 0°13 
162 +09 
11:1 +06 


Normal tnyooted (10) 
Hypophyseat. injected (9) 
Hypoplrysect. mjected? (10) 





These results, which indicate the relative inability 
of the hypophysectomized animal to synthesixe this 
could also be explained as a consequenct 

of any of the following conditions in these animals « 
in formylase activity, increase in kynurenin. 

ase activity, absence of enzyme activators, presen 
of enzyme inhibitors, and a decrease in a peroxide 
generating reaction necessary to initiate the reaction: 
with tryptophan. AI these possibilities have beer 
eliminated by suitable combinations of liver homo- 
genates from normal and hypophysectomized animals 
Additionally, the failure of significant quantities o: 
formylkynurenin, anthranilic or kynurenic acids 
to accumulate was shown by spectrophotometric 


between 
sham-hypophysectomized animals, either in them 
static or adaptive enzyme levels. That the relative 
failure in the response of the hypophysectomized 
animal was not due to an earlier or later respanse was 
demonstrated by determinations made at mterval 
of 8, 6, 10, 15 and 24 hr. after injection. 

Knox* demonstrated that the pituitary—adrenal 
axis was concerned with non-specific moreases (that 
is, increeses following injection of inductors other 
tophan) in the activity of the enzyme 
system, since these effects disappeared after adrenal. 
ectomy. However, the magnitude of the adaptive 
response of the adrenalectomized animal to trypto- 
phan was the same as that of the normal animal given 
tryptophan. If this is correct, then it would be 
expected that injections of the adrenoocorticotropic 
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Bhormone should cause an increase in the static level 
of the Normal animals were therefore 
injected with 20-80 U. of adrenocortiootropic hormone 
in gelatm six hours pre-sacrifice. Controls were 
injected solely with gelatin. A control value of 2-15 + 
0-29 kynurenin formed per gm. liver per hour 
was obtained in nine animals, whereas twelve animals 
receiving adren j ic hormone showed a level 
equivalent to 5:11 + 0-52 uM. This merement was 
highly signifloant statistically. 

Camplete details of these and other experiments 
«in which the role of pituitary hormones has been 
investigated. will be reported elaewhere. 

This work is in part 
the U.S. Public Health Service, 
of Health, Bethesda, Maryland. 


Invina I. Gresonwixp 
Cron Hao Li 
Hormone Research Laboratory, 


eae amare of Biochemistry, 
niversity of Oalifornia, 
Berkeley, California. 


Aug. 20. 
Knox, W. BL, and Mehler, A. H, J. Biel. Chem., 187, 419 (1050), 


7 Knox, W. N, and Mehler, A. H., Soionce, 113, 237 (1061). 
a en en ee re 


R. 
1953) 
“Knox, W. H., Brit. J. Bap. Paih., 38, 468 (1061). 


No 4381 


by a grant from 
ational Institutes 


Extraction of a H in-like Substance 
from Mast Cell Granules in Mouse 
Connective Tissue 


Vanious workers, Ho Wilander, Jorpes 
and recently Ehrich æ œl., have shown that there 
aa a relationship between the number of mast ocells 
end the amount of heparin in a tissue’. Confirmation 
was added by Oliver st al., who were able to extract 
Mifty tomes aa much heparin from a dog tumour oom- 
peed predominantly of mast cells as from normal 
dog liver’. The present work suggests the presence 
of a heparin-like substance in mouse mast cell 
granules. 

A oonvenient method has been found for the 
selective extraction of mast cell granulds from mouse 
connective tissue. The skin was separated from the 
trunk, pinned out and the exposed subcutaneous 
Pais Geena P AE The fascial tissue from fifty 
mico 80 obtained was placed in 50 ml. of sterile 
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Fig. % Bpread from the mame timus after 

a great number of free granules seattered 
Borno mast cells can be seen neer the top of the 
Toluidins blues stain. (x a. 270) 





Smear of the 
different sxe and shape. Tolnidine blue stain. (x 5 


Fig. 3. ieee E 


distilled water in a sterile stoppered bottle and shaken 
for 1-2 hr. at a maximal with a ‘Towers’ shaker. 

The fluid was with a sterile pipette and 
centrifaged at about 1,000 rev./mm. for 10 mm. 
The precipitate was found to consist predominantly 
of granules which stained metachromatically with 
toluidine blue (Fig. 8). Exramination of the tissue 
after shaking showed that the majority of the mast 
cells were disrupted and, in addition to those granules 
which had been discharged into the fluid, others 
were diffusely spread throughout the tiasue (Fig. 2). 

No marked anti effect was observed 
when the material contaming the granules was added 
to fresh mouse blood. But after the material had 
been treated by the method for the extraction of 
heparin from tissues devised by Wilander’, an anti- 
coagulant effect was demonstrated. About 2-5 mgm. 
of dried extract was rendered from 0°20 gm. of 
moist granule preparation. 0-5 mgm. of that axtract, 
dissolved in 0:1 ml. of distilled water, inhibited the 
coagulation of 0-25 o.c. of fresh mouse blood for 


Table 1. 


COAGULATION TIMM AYD CORRMAPONDING QUANTITIES OF 
He HXTRACT 
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longer than 48 hr. This solution, diluted two-, four-, 
eight- and sixteen-fold and mixed with blood in the 
same proportion by volume, delayed ccagulatian for 
20, 18, 10 and 8 mm, ely, but normal 
clotting took place in the presence ofa x $2 dilution. 
Table 1 shows the coagulation times and correspond- 
mg Ee of the extract. The 
substance from the granules gave & mete- 
chromatic reaction with subsequent precipitation 
with toluidine blue. These observations strongly 
suggest. a resemblance of the extracted material to 


am indebted to Prof. R. D. Passey and Dr. T. D. 
Day for their encouragement and help and oriticism, 
and wish to thank Mr. J. B. Kirkham, who provided 


the photomicrographs. 
M. Koxsan 
Department of Experimental Pathology 
: and Cancer Research, 
School of Medicine, 


Leeds. June 29. 
are so H., and Wilander, O., S. Mikro. Anat. Forect., 44, 242 
(1937). 
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* Wilander, O., Sken. A: Physiol., Di ge 15, 1 (1939). 


g e H.. Beifter, J and Begany, à. J., Proe, 
Bap. Buni. and Med., 70, is ois 
ogee ap Bloom, F., and Mangieri, O., J. Mep Moed., 88, 107 (1047). 


Specificity of Complete Cold 
Auto-Agglutinins 
tinins exist. Both occur 


ubt has been cast on their lack of 
I consider that (complete) sauto-agglutinins might 
consist of multiple specific components. 
Crawford, Cutbush and Mollison‘ have shown that 
Ee ee ne 
sera, have the ity anti- The degree of 
sensitization of cells of various groups by these anti- 
bodies could be arranged in the following 
order, O—A,—B--A,—A,B. Such reactions corre- 
spond to the relative amounts of H present in these 
various cells, O cells containing the most H and A,B 
cells the least. Further, the action of moomplete cold 


their reactions closely agreed 
anti-H serum. Absorption of the antibodies in the 
cold by cells of various groups revealed that if A,B 
cells are used the amount of antibody absorbed is 
prin group ela or cla of groupa Ay and d 
O cells or cells of A, and A, 


have shown that the warm PRETE A associated ` 
with hemolytic ansmias are predominantly specific 

for the individual’s own cells. Weiner ei al." have 
demonstrated that such an auto-agglutinm had the 
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Table 1. TITER oF COLD AGGLUYINING 
Vitos CELIA AT 
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Iv aX 4,3 BURUX AGANE 
t-60 
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t+4+4+4+44+ 


-+ 
+ 
+ 
+ 
+ 
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+++++4 





The antibodies did not give parallel reactions with 
ae a ee ee n a 
of the Indian water buffalo with A,B cells (water 
buffalo anti-H is more powerful than that prepares 
from Indian cattle). H substance (dried saliva of æ 

O Le (a-b-) secretor) some inhibtidor 
of the action of these an ios on various cells 
Similar inhibition was produced by the saliva of £ 
group O Le (a-b-) non-secretor. The searetor salive 
successfully inhibited the water buffalo anti-H bus 
the non-secretor saliva did not. In some sera oom. 
plete absorption with O cells failed to abolish activity 
upon other cells, and similar findmgs im certain 
other sera were obtamed after absorption with 
the individual’s own cells. Elution of the antibody 
from the cells used for the absorption gave incon- 
clusive resulte. 

The titration and absorption experimenta indicate 
that the complete cold suto mings present i> 
the sera of most Indians do not give the reactions 
expected of anti-H. This view is supported by the 
examination of the titration values of these. cold 
aggiutinins in & number of sera undertaken in oon- 
nexion with another investigation (to be published). 
In this investigation complete cold agglutinins in the 
sefa of Indians of all groups were titrated in parallel 
against O cells, compatible A or B ocells and the 
iodividual’s own cells. The results are summarizedt 
in Table 2. 


Table 2 
ler Series 
A of an in which titres against O oolis higher sh 
aera, were 

than the indtvidtal’s own Tå 

Number of sera in whieh tndtricual’s own cools were agglu- 
to higher titres than O ceils 1 

Number of sera activity against both O cells 
and tho indtvidual’s own { 


oslis íl 
Number titres A or B oells 14 
Numb showing highest ete acta the a s 
wuniber showhiy equal activity against ali celle le 


a a ee 
tinins do not have the specificity anti-H, the 


i Bird, G. W. G., Lømest, 1, 977 (1961). 

1 Bird, G. W. G., Nature, 171, 748 (1083). 

* Bird, G. W. G., Brit. J. Bap. Paih., 84, 181 (1088), 

* Crawford, H., Cuibush, W., and Molson, P. T., Lønset, 1, 556 (1063). 


di, ; _ B., Manon, F. G. W., 
ii inet, WB Da E Med. Fei 188 (1888). gi 
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BUILDING ACCOMMODATION 
-FOR“TECHNICAL EDUCATION 


HE twelfth report from the Select Committee 

on Estimates for the Session 1952-53* records 
the results of the Committee’s exammation of the 
estimates for public education for 19563-54 so far 
asa they relate to technical education. To the report 
are appended minutes of evidence taken from repre- 
sentatives of the Association of Principals of Tech- 
nical Institutions, the Association of Technical 
Institutions, the Federation of British Industries, the 
Royal Technical College, Gleagow, and of other 
bodies, ag well as of the Ministry of Education and 
of the Scottish Education Department. Annexes 
include memorands on technical education in England 
and Wales, from the Ministry of Education and, on 
technical education in Scotland, from the Scottiah 
Education Department. The scientist may also be 
interested in those on technical education from the 
Federation of British Industries, on the proposod 
college of technology at Sheffield and on the extension 
of the Manchester College of Technology. Takon 
together, the report and its appendixes give & 
comprehensive and authoritative, if scarcely concise, 
picture of technical education in Great Britain, which 
is relevant to some aspects of the discussion of the 
development of technologicel as well as of technical 
education, and some earlier comments on both are 
strongly endorsed. 

The dominant impression derived from this report 
is almost exactly that to be derived from the Select 
Committee's eighth report, dealing with schools: the 
present rate in Britain of building for educational pur- 
poses 18 quite inadequate for the declared and agreed 
aims in education. Either those aims must bo adjusted 
or more resources, taken from other activitics, must 
be allocated to the task. That conclusion is not, 
indeed, specifically formulated by the Select Com- 
mittee, though it is implicit m its general conclusion, 
and it stands out clearly in the Cammittee’s comments 
on unsatisfactory buildings and on new building. Many 
of the buildings for technical education fall short of 
the requirements for good eduoational instruction. 
“In Birmingham the overcrowded condition of tho 
College of Technology cannot be over-emphasized. 
Improvisation hes been used to the limit. ... Experi- 
mental work in the internal combustion engine 

has sometimes had to be stopped in bad 
weather, owing to the need for covering the machines 
with tarpaulins to protect them from the rain.” To 
continue the use of such buildings in their present 
condition much longer, the Committee justly observes, 
is not only to endanger life and limb but also to risk 
considerable danger of an eventual increased financial 
liability. Accommodation is aleo desperately needed 
in Sheffleld, where the school of engineering is accom- 
modated in converted disused schools and temporary 

* Twelfth Report from the 
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It was admitted by the Mimstry of Education in 


- its evidence that almost all provision for construction 
'. is now being limited to fielda—stich as engineering, 


mining, textiles and buildings—serving industries 
supplying export and defence needs, and replacement 
of the many unsatisfactory technical school buildings 
does not appear to be envisaged. The Select Com- 


_ mittee wae satisfied that all those concerned, whether 


-in .central or local governmens or in independent 
establishments, are working in close harmony towards 
a single goal, and states emphatically that the enter- 
prise being shown in improvization and the determ- 


ination to overcome all obstacles reflect the greatest 


credit on all concerned. 

This unity and determination may well be due to 
the general unanimity sa to the vital importance of 
technical and commercial education in the economic 
struggle with which Great Britain is faced to-day 
and which so impressed the Select Committee. It 


` “s undoubtedly recognized that Britain’s competitive 


“power in world markets and the higher productivity 
of her industries depend largely upon the degree to 
which technical and commercial knowledge and skill 
and wider educational opportunities are within the 
reach of all. This in turn deperds largely upon the 
‘imagination, skil and ingenuity with which the 
programme of technical education is planned. 
Although the demand for all forms of technical 
education is still increasing, the Oommittee insists 
that persistence of the conditions referred to prevents 
& fall return for the money spent on technical educa- 


` tion, and that failure to provide satisfactory socom- 


modation retards the national effort. 
’ The present need is for proper facilities—in partic- 
ular, adequate buildings where technical instruction 


_ can be given efficiently ; until these axist in sufficient 


number, a full return will not be realized from public 
expenditure on technioal education. In 1949 it was 
estimated that provision of minimum facilities for 


- technical education in Great Britain would involve 


a post-war investment of about fifty million pounds. 
While this figure would now have to be increased 
by fifty per cent to allow for the rise in prices and 
other factors, only about ten per cent of the necessary 
work has been completed in the past five years. The 
programme is now running at the rate of four to five 
million pounds per annum; and this means that the 
complete programme will not be put im hand by 
1959-60 as had been expected. 

Nor is this all. The evidence submitted regarding 
the cost of certain technical collages, only one of 
which (Norwich) has been completed since the War, 
shows that in present conditions continuous building 
is impoesible. Each college is being built in instal- 
menta, & process admitted by all.to be expensive in 
money, labour and materials. In spite of every 
effort by the local education authorities to mitigate 


eg disadvantages of such a system of building by 


drawing up plans so as to minimixe unnecessary work, 
evidence was submitted of sixty instances of piece- 
meal building of extensions. The Committee was 
unable to measure the full extent of the system or to 
agsess the financial los, not only in building costs 
but. also in the hiring of temporary premises, often 
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unsuitable, the duplication of expensive equipmen 
and the like; but it strongly recommends that the 
Ministry of Education ahould first re-examme tha 
method of building ın instalmenta with the view o 
eliminating to the maximum extent the financial los 
entailed, and secondly, consider the possibility o 
allocating money for building technical colleges’ t+ 
local authorities on a-five-year basis. 

Both mdustry and educational authorities favou 
the system of part-time day-release for technica 
education, and this also ig the form most favoure 
by the trade union side of industry. A weloom- 
feature of the report is the evidence that this deman 
for day-release training is increasing, and that it ca» 
be met more easily than a demand for evening classes 
There is, however, also evidence that demands fo 
Places in particular courses in technical colleges are 
not being met. The Select Committee was unable tk 
investigate the extent of this unsatisfied demand 
though it is confident that closer co-ordination a: 
regional levels will help to solve the problem. I» 
recommends that the Ministry of Hducation shoulc 
ask the regional advisory counmls, through the 
National Advisory Oouncil, to ascertain the extent 
of the deficiencies, with the view of determining 
whether & larger portion of the money available 
should be used to meet thia urgent need. 

While m Scotland the practical importance of 
technical and technological education is becoming 
increasingly recognised, the Select Committee found 
that the difficult conditions in regard to buildings 
which it had noted in England prevailed in Scotlangé 
to & more serious and marked extent. This was 
evident at all levels, both in rural and industrial 
areas; and although some of the most urgent neede 
had bean met, the quality of some of the provision 
left much to be desired. Nor could the financial cost 
or loss in technical efficiency caused by improvisations 
be measured. The Committee formed the opinion 
that, in Sootland, building for technical educatidn 
purposes had been treated by local authorities as 
second in priority to building for primary and 
secondary school purposes, and it recommends that 
the Scottish Education Department should consider 
whether part of the grant which is made to some local 
education authorities for educational purposes should 
be earmarked for the building of new premises for 
technical education. It aleo recommends that the 
Scottish Education Department should consider, in 
the interests of efficiency, the establishment of a 
national advisory committee for co-ordinating the 
efforta of the five regional councils in the same way 
as is done in England and Wales. 

The Select Committee pointa to the contrast 
between Scotland where, although the central govern- 
ment is willing to grant the money, the demand for 
building permission is not forthooming from the local 
education authorities, and England and Wales, where 
local education authorities are preaming for a greater 
allotment of money and permission to spend, which 
the central government, because of present economic 
conditions, often withholds. This msy not be 
entirely fair to Scotland, and has in fact been denied 
by some local authorities there. It overlooks the 
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“act that, in being forced to choose between the 
sonstruction of new schools for new estutes and the 
axpansion of technical education, local authorities, 
especially in Sootland, are forced to make policy 
jecisions that should properly be made at the 
national level. 
Nevertheless, the Select Committee has produced 
mn extremely valuable survey of the present provision 
in the shape of buildings and accommodation for 
eohnioal and technological education in, Great 
Britain, and indicated same of ita most urgent needs. 
[he report will encourage those who have emphasized 
-he urgency of this problem to redoublo their efforts. 


THE PSYCHIATRY OF TWINS 


»sychotic and Neurotic Illness In Twins 
3y Eliot Blater, with the assistance of James Shields. 
Modical Research Council Special Report Series, No. 

“78.) Pp. vi+385. (London: H.M.8.0., 1953.) 21s. 
HE mentality of twins gives ideal material for 
determining the separate influence of mheritance 

and environment. Even m their case, however, it 1s 
ot perfect, since the very fact that two chi are 
wins leads to their being given the game sort of 

eackground. It was Francis Galton who, in 1883, 

“ret directed serious attention to the personality 

af twins, This he investigated by personal inqury, 
and the facta he ascertained from his friends and 
acquaintances were sufficient to show that uniovular 
wins not only resemble each other physically, but 
wychologically also. Moreover, he noticed that 
ome twins resemble each other in developing annilar 
ypes of insanity as well. Naturally, this attracted 
he attention of psychiatrists, but not until recently 
mave other than anecdotal accounts of twins been 
mublished. During the past thirty years Simens, 
“Newman, Dehlberg, and others have discussed the 
rarious problems associated with them, although 
mainly without com or iad statistical analyses. In 
930 Luxenburger laid down a more satisfactory basis 
or their study, and his work has been the foundation 
ef it since. Gedda in 1951 published a very exhaustive 
xamination of the whole matter, and now, finally, 
we have this excellent publication of E. Slater and 

s, Shields. 

The book is a long study. The first eighteen pages 
re concerned with previous work on unselected series 
f psychiatric twins; the next thirty pages describe 
she nature of the present investigation ; and a further 
wenty-seven pages the clinical findings, five of which 
re devoted to the mummary and oonclusions, and 
wenty-one to genetical notes, age correction tables, 
mger-print formule and a etatmtical analysis of 
inger-prints. The rest of the book gives the complete 

The work was begun in 1936 on some twenty 
bousand mental patients and was later extended to 

number of other mental hospitals as well aa the 
[audsley psychiatric clmic. The propositi numbered 
#85 born from multiple births. A great deal of in- 

material was unearthed which oan, perhaps, 

+ given best by quo fram the authors’ epitome. 

‘hey state: “We fo that 76%, of the uniovular 
wing of hrenics had schizophrenic illnesses, a 
omewhat lower concordance rate than that of 86 % 
ound by Kalmann. Within concordant uniovular 
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pairs there were often wide differences in'the severity 
of the ilneæ and in outcome. These facts suggest 
that the genetical causes provide i auger) for 
schizophrenia, perhaps an essential one, though 
environmental factors play a substantial role, which 
may be decisive in the individual case. Those 
environmental factors which affect personality and 
constitution appear to be the most important. 
Heredity is also au important factor in the causation 
of affective and organic psychoses. There 1s a striking 
contrast between the peychoses on the one hand and 
the psychopathic and neurotic states on the other. 
In the latter, uniovular paira were leas frequently 
concordant, and some of the binovular pairs devel- 
oped very similar ‘troubles despite big differences in 
intelligence and personality. The dividing line be- 
tween adjustment and maladjustment is not ao wide 
as that between sanity and insanity and is more 
easily over-stepped, so that chance, whether favour- 
able or unfavourable, is more important. However, 
personality is of even greater importance in these 
conditions than in the psychoses"’. 

From this very honest and fair summary it can be 
seen that, although this work has been well worth 
domg and will, no doubt, be widely quoted exten- 
sively m the future, it does not solve the final problem 
of the nature of the psychoses, and only contributes 
towards that of the neuroses. Nevertheless it should 
be read by every peaychiatrist interested in the 
oyigination of mental and nervous illness. The book 
is wel] printed on good paper but provided with an 
insubstantial cover which soon wore out in reading. 

CLIFFORD ALLEN 


AN INTRODUCTION TO 
EMBRYOLOGY 


Sen Ai unespnyee! le 
Yon L. v. isoh. po 85+16 plates. (Berlin: 
F. W. Peters, 1952.) 9.50 D. marks. 


HIS amall book of leas than a hundred pages is 

intended by Dr. L. von Ubisch, a well-known 
experimental embryologist livmg in Norway (in the 
language of which country it was first published), as 
a brief introduction to what may be called rather 
more correctly in German than in English, ‘‘develop- 
mental physiology”. For it contains nothing about 
respiration, nutrition or excretion during embryonic 
development; it is concerned solely with the early 
phases of morphogenesis, and even ao it has relatively 
little to say of the physiological mechanism of 
determination. The emphasis is on normal develop- 
ment, with enough experimental embryology to bri 
gut the. A aaco Dora. ears Of aeaii cad 

tive type. 

o treatment is systematic. First the normal 
development, as far as larval stages, is given for six 
forms (Tubtfex, Ascaris, Plaiyonemis, Paracenirotus, 


an ascidian and an ian). These are illustrated 
with a sufficient num of clear dra which, 
however, would have been easier to use if the 


lisher had printed them on out-folding plates so that 
they could be studied while the text was read. There 
follows a systematic deacription of fragmentation and 

injury experimenta in the different formas, in order to 
illustrate the varying degrees in which they are 
capable of regulative development. 

Concluding chapters discues determination itaelf, 
the problem of organizers and inductors, gradient 
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theory, and the colloidal condition of the protoplasm 
of the cleavage cells, a question which particularly 
interests the author. He seems to show himself in 
these sections sometimes rather old-fashioned (for he 
still believes in ‘‘double assurance”), and sometimes 
bewildered (not mexcusably) by, the wealth of, 
information which has accumulated durmg the past 
twenty years on the physico-chemical nature of the 
inductor stimulus. It is one thing to maintam that 
in the past the intrinsic nature of competence (of a 
tiasue to react), with all that that, must imply for 
protein and surface themistry, was not sufficiently 
taken into account; it is quite another thing to fall 
beck, as Dr. von Ubisch does, and many other 
thinkers who are primarily spologists do, upon 
“unspecific stimuli” as the normal mode of action of 
primary and secondary inductor phenomena. The 
author is again old-fashioned m attachment to 
the gradient theory of Ohild, and seems unaffected 
by all the criticiams which physiologists have made 
of it; but he realizes that it has been absorbed in 


general fleld conceptions, which will probably always 


prove -indispenseble in this subject. Much more 
serious is the fact that there is no reference at all to 
important modern contributions such as those of 
_Holtfreter, Toivonen, Brachet and Yamada. 

JOSEPH NEADHAM 


PROGRESS IN LIPID CHEMISTRY 


Progress In the Chemlstry of Fats and other Liplds 
(Progress Series.) 
Holman, W. O. Lundberg and T. Malkin. Pp. vu-+ 


. 186. (London: Pergamon Press, Ltd, 1952.) 42s. 
net. 


Dr. H. Schoenfeld died, a new edition in 

English of the well-known Hefter-Schoenfeld 

“Chemie und Technologie der Fette und Fett- 

ukte’’ was in course of ion, and it was 

‘ decided that completed and projected manuscripts 

should be published as a progress series, of which 

this is the first volume. The technological oontri- 
butions will form a companion series. 

Since the available for each contributor is 
obviously limited, the various chapters are likely to 
prove of more value to the non-specialist m their 
particular flelds than to the man who is familiar with 
-larger specialized publications. All the contributions 
are by experts in their fleld, and all are very 
readable. 

-- T. Malkin deals with the molecular structure and 
polymorphiam of fatty acids and their derivatives. 


a The chapter is well illustrated with diagrams which, 


with the ‘simple textual descriptions, thake what 
might otherwise be a difficult subject delightfully 
lucid. After describing the structure of the unit cell, 
the discussion of polymorphiam follows logically. 
Thus, the higher melting point of methyl than of 
ethyl esters is in line with crystallographic evidence 
of association due to the methyl groups. Alternation 
of certain properties to the solid state (for 
example, melting point) between odd and even 
members in some series of long-chain compounds (for 
example, fatty acids and methyl esters) but not m 
other series (for example, hydrocarbons, aloohols and 
ethyl esters) is convincingly explained as due to the 
non-alternating substances poaseasing lang chams 
vertical to the end faces and the alternating series 
possessing tilted chains. 
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The chapter on sterols by W. Bergmann suffers 
over-condensation in some sections since, 
although it is the longest in the book, more than 
fifty sterols are di iring e@bout half the 
total space to list their formule and properties. Thie 
section is admirable, as is the author’s classificatian 
scheme based on the optical rotation of the sterole 
and their derivatives. Excessive condensation occyre 
particularly in the septions dealing with aisles 
and preparative methods, which could, of course, 
easily be the subject of a whole chapter. Thus, the 
flat statement that ‘“‘the most effective [micro] 
method [for the determination of sterols] appears to 
be the one developed by Schoenheimer & Sperry” 
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particularly since the one reference quoted 
ig dated 1934, the later studies of Sperry himself also 
being ignored. There are other cases where later 
literature references might have been made—fo1 
example, in connexion with the biosynthesis of 
cholesterol, where by 1950 Little and Bloch had 
identified the origin of carbon atoms 10, 18, 19, 25, 
26 and 27. 

The section on the structure and properties os 
phosphatides, by P. Desnuelle, gives a curious 
impression of lecture style rather than prose style, 
probably because English is not the authar’s native 

Doubtless for the same reason, the argu- 
ment at times is not readily followed. Thus, on p. 79 
coconut and palm kernel are not mentioned in the 
table indicated by the text. The statement (p. 74 
that all phosphatides involve an ester link betweer 
fatty acid and aloohol is incorrect (sphingomyelin) 
while Hilditch most certainly has not 
random distribution of fatty acids in animal fat 
(p. 79). A serious error is the quoting of Klenk anc 
Debuch (p. 80) as evidence of the occurrence o 
polyethylenic O and O,, acids in vegetable phos 
phatides—the title of Klenk and Debuch’s paper i 
presumably responsible. This chapter suffers seriously 
throughout from inadequacy of discussion anc 
literature references, and the subject is obviousl; 
too extensive for the space available. 

R. T. Holman has provided, as one might 
a most instructive account of the chromatography o 
fatty acids and related substances, moluding elutio» 
analysis, frontal analysis, displacement analysis anc 
partition chromatography. The list might wit) 
advantage have been extended to include counter 
current distribution, which is so closely related t 
partition chromatography. The author emphasize 
the empirical nature of most chromatographic tech 
niques and points out the confusion which ha 
resulted, since few experiments are comparable. H. 
comments that kresa Be geek has not yet reache 
the stage of a routme tool in the exammation c 
lipids. Despite all these provisos, chromatograph 
techniques have effected some gratifying separation 
of lipids otherwise difficult to handle, and on 
micro-scale, f 

H. J. Harwood has contributed a very detaile 
account of certain fatty-acid derivatives in which tb 
carboxyl group is involved; but the sketchy sectio 
on derivatives Involving the hydrocarbon cham migt 
preferably have been omitted or mcorporated, wit 
more detail, mtp another (promised) chapter in 
later volume. The mam section of the ter ` 
well illustrated with equations, tables and 
and industrial uses of many of the derivatives a» 
listed, nitrogen derivatives occupying the great 
J. A. LovaREN 
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Dimensional Analysis ; 
By Prof. H. E. Huntley. Pp. 158. (London: Mao- 
donald and Co, (Publishers), Ltd., 1952.) 20s. net. 


F. H. E. HUNTLEY has redrafted the 
material of æ lecture course for university 
physics students into book form to meet the obvious 
need for a text-book devoted entirely to the subject 
of dimensional analysis. The first part of the book 
is devoted to a discussion of the method in its simplest 
form with a number of worked examples. The second 
part attacks the problem of extending the number of 
fundamental quantities in order to remove some 
anomalies. For example, the dimensional formuls 
for torque and work (both [*MT-* on the usual 
system) acquire a significant difference when the 
single dimension of length is replaced by three cam- 
ponents slong mutually dicular directions ; 
torque becomes DyDyMT-* and work becomes 
(Lx)!MT-*. Srmilarly, certain advantages follow a 
distinction between mass as a quantity of matter 
and inertial mass——perticularly in thermal problema. 
The consequences of these changes are discussed, and 
numerous examples of the use of the modified systems 
are given. 

Unfortunately, the discussions are not as critical 
as could be desired, and the arguments and illus- 
trations are not always entirely convincing. There 
are also one or two rather curious statements. For 
example, on p. 48 we read that the method of dimen- 
sions use of the principle “‘. . . that each 
term of a proper physics equation must be of the 
same dimensions in the fundamental quantities as 
every other term”. One wonders what form of 
impropriety distinguishes those ions which obey 
the principle from those which not. 

However, although one would hesitate to recom- 
mend it to any but the most aritical students, the 
defects seam to be rather in presentation than in 
basio material and, to the more mature phynicist, it 
should present some stimulating ideas. It should 
certainly be read by all teachers of the subject. 


O. A. TAYLOR 
Algebralc Projective Geometry 
By Prof. J. G. Semple and G. T. Kneebone. Pp. 
vu-+404. (Oxford: Clarendon Press; London: 
Oxford University Press, 1952.) 388. net. 


HIS book provides honours students of mathe- 

matiog with @ rigorous axiomatic saooount of 
projective geometry, on an algebraic basis, assuming 
a knowledge of matrices and of such algebraio oon- 
cepts as fleld, ring and . The frst chapter gives 
a brief account of the evolution of geometry from 
earth-measuring to & purely abetract system. The 
second chapter gives an elementary analytical treat- 
ment of projective geometry, linking it up with the 
usual co-ordinate geometry. These two chapters are 
merely introduotory ; the real subject of the book, 
the abstract axiomatic treatment, starts in Chapter 8, 
and is logically i of all previous geo- 
metrical knowledge. Chapters 8-9 deal in this way 
with homography, conios, higher oo ndenoes, 
apolarity, invariants, collineatians and o trans- 
formations, with emphasis on Euclidean and affine 
specializations of projective geometry. In dealing 
with one and two dimensions it is found ‘necessary 
to proceed slowly and cautiously by small algebraic 
stepe” ; but when three dimensions are reached it 
is possible to “begin to detach ourselves from the 
details of algebra, making use once more of geo- 
metrioal intuition, but this time less nafvely’’ (than 
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in Chapter 2). The last seven chapters, perhaps the 
most interesting, deal not only with ios but 
also with some of the properties of the twisted cubia, 
cubia surfaces, line and space of four and 
more dimensions. The book constudes with two basio 
algebraic theorems (one not proved here, as ita proof 
is well known) and an index. There are numerous 
exercises in the text and at the end of every chapter 
exoept the first. H. T. H. Pragaro 


Mr. Tompkins Learns the Facts of Life 
By Prof. Gamow. Pp. xi+88+6 plates. (Oam- 
bridge: At the University 1958.) 128. 6d. net. 
his elementary discussions on relativity, topology, 
philosophy and logic the late Rev. O. L. Dodgson 
takes the immortal Alice through a series of adven- 
tures which are so richly veiled m fantasy and 
humour that the meaning of the parable is not always 
oopan Prof. George Gamow’s wonderland is that 
vitamins, chromosomes, cybernetics and energy 
changes in the life-cycle. His Alice is Cyril George 
Henry Tompkins, an American bank clerk “who was 
born at a comparatively late age, apparently in 1839”. 
Very properly for Mr. Tompkins and his creator “‘the 
facts of life’’ have a broader and truer meaning than 
i usually given to them in Britai. 

The present book is the last of a trilogy, the 
author having dealt in a similar manner with relativity 
and atomic physics. He is no leas successful with his 
excursions into human biology. In a series of dream 
adventures, with the help of a variety of guides 
(i ing @ masterly gene and a talkative electronic 
brain ed the “Maniac”’), Mr. Tompkins learns 
what answers genetics and biology can give to some 
of the questions about the nature of life. The author 
does not shrink from the difficulties of: What is 
life ? How did it start? How do certain forms of 
atoms combined into complex molecules become 
living cells ? He explains how a fundamental charac- 
teristic of life is negative entropy. He sums up, in 
terms that any ordmary thinking person can grasp, 
the present state of biological knowledge and the 
answers that it can give to some of the questions 
about ourselves and about life that have always 


bothered our minds. W. L. SUMNER 
Collold Sclence 
Edited by H. R. Vol. 1: Irreversible Systems. 


Pp. xx+389. (New York and Amsterdam: Elsevier 
Publishing Co., Ine. ; London: Cleaver-Hume Press, 
Ltd., 1952.) 70s. i 


HIS book offers an expert account, although not 

a completely comprehensive one, of the prop- 
erties of lyophobic colloids. The presentation is not 
elementary, and mathematics is not avoided, the text 
inclining generally to a theoretical rather than a 
practical emphasis. A from an introductory 
chapter by Prof. H. R. and a contribution on 
the optical properties of colloidal solutione by Dr. 
G. H. Jonker, the book is entirely written by Prof. 
J. Th. G. Overbeek, of Utrecht. He gives a detailed 
treatment of the electrochemistry of the double layer 
and of electrokinetic phenomena and also discusses 
interaction between colloidal particles and the 
kmetios of flocculation. Questions of stability are 
dealt with, and there is a brief account of the rheology 
of lyophobic systems. This contribution from the 
Dutoh school to the growing literature of colloid 
science will be welcomed by research workers and 
advanced students who are not afraid of making an 
effort as they read. D. P. Rire 
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FIFTY YEARS OF POWERED FLIGHT“ 
s- By S BEN LOCKSPEISER, K.C.B., F.R.S. 


O fly hke the birds was for centuries man’s ; 


dream and desire. The Wright brothers suc- 
oceded where so man others had failed because of 
the relentless soi o attack they made an the 
problem of flight. “The world is not fully aware of 
all the tedious, gruelling scientific laboratory work 
they had to do before flight was possible.” They 
mvented the wind tunnel to study and measure air 
forces, invented their own system of control and 
overcame difficulties of stability. They designed and 
built their own engme of some 20 horse-power, 
weighing not more than 240 Ib.—itself a triumph of 
‘ engineering at the time—and in the end designed 
and made a machine that would lift itself. Exactly 
fifty years ago this year, they flew this machine at 
Katty Hawk in the United States and fulfilled the 
` dream that man had cherished throughout the ages. 
It was a t achievement based on a rare com- 
bmation of science, invention and engineering, and 
was one of the epoch-making eventas in history. 
- It is doubtful whether this machine ever climbed 
more than 10 ft. above the ground, for it had too 
much drag, too much weight and too little power to 
leave much margin for climb. But it was enough. 
A revolution in had been started. The 
main principles having been established and success- 
fully demonstrated, progreas was rapid. Six years 
after the flight of the Wright brothers, Blériot 
crossed the English Channel in forty minutes, and 
within sixteen years Aloock and Brown flew the 
Atlantic, for the first time, in leas than seventeen 
hours. These three machines have changed the 


course of history. 


. Significance of Streamlined Design 

Low drag involves something more than absence 
of unnecessary parts projecting in the air stream. It 
implies certain standards of oe in shape and 
lines ; streamlined, in fact, and the lines we speak of 
are lines of air flow which, could they be made 
visible, as they can be by means of 
smoke, would. be seen, in a perfect shape, to bend 
amoothly and flow anugly around curved surfaces of 
the structure, leaving no turbulent wake. Any 
departure from the ideal asrodynamio shape promotes 
the breakaway of the air flow from the surface and 
the formation of large-scale eddies or turbulence. 
This churning up of the air is sheer waste, and the 
power to produce it makes an unnecessary call on 
the engine. A very large effort has been spent in 
learning how to avoid this and to design and produce 
low-drag wings. By careful design and construction 
_ and smoothness of surface we can achieve laminar 
flow over more than half the depth of the wing (or 
chord as it is called), when a transition occurs from 
the laminar to a turbulent of flow which gives 
rise to an increase of drag. beat aircraft flying 
to-day carry wings capable of producing this type of 
flow, and we may be able, in the future, by the use 
of slots in the wing or porous wing surfaces, to control 
the air flow by suction and push the transition point 
farther back to produce a near approximation to 
laminar flow.- . 


* Substance of an venting Disconme at the Liverpool mesting of Fake 


the British Assootation, delivered on Sept. & 


- ever, not transmitted instan 


For bodies moving in air at speeds below and not 
comparable to the speed of sound, the air behaves 
for all practical purposes aa though it were moom- 

le, that is, ita compreambility can be ignored. 
is does not hold as the speed of sound is approached. 
The velocity of sound in ar at sea-level ia about 
760 m.p.h. and the effect of the compressibility 
begins to make itself sensibly felt above about 500 
m.p.h. The effect of compressibility is to produce an 
increased. drag rapidly growing with mamg speed and 
reaching at the speed of sound a value many times 
greater than would be encountered if the air remained 
sensibly mcompreasible. 

It is not immediately obvious why the speed of 
sound should play such a dominating and decisive 

git alae a a few words from a purely physical 

not be out of place. At a speed well below 

of sound or, as it is called, a low subsonio 

the air conforms to a smooth flow pattern 
which extends forward of an aerofoil. The air ahead 
of the serofoil is prepared in advance for ite arrival, 
part being acbelerated to flow over the upper surface 
ae ei over the lower surface. Clearly, the moving 
Oil possesses as it were a signalling system to 
warn the air ahead of its and allow it to 
ar ert ru Sg ae pi a 
What I have call ee D a 


reagure occurs, rise to the 
lift and drag of the aerofoil.. It is clear from the 
flow pattern that there is a pressure change ahead of 
the aerofoil, and this is the physical basis of the 
signal, Pressure changes in any medium are, how- 
but with a 
particular velocity, Recantent on the medium, and 
this velocity for pressure changes of the order of 
magnitude under consideration is the speed of sound 
in air. It follows, therefore, that if the aerofoil is 
travelling at or above the speed of d (that is, at 
gonic or supersonic velocity) it is robbed of any means 
of signalling ahead. The arr can no longer be prepared 
for its arrival. The serofoil can no longer slip smoothly 
ats coach it now meets it, Inevitably, head 

cing a shock wave which is the source of 
tho increased drag. 

This is fondamental, for it is impossible to avoid 
the formation of shock waves whenever the velocity 
of the air relative to the surface exceeds the local 
speed of sound. This is bound to at a forward 
speed appreciably below the of sound in the 
atmosphere, because the air is accelerated in ita flow 
over a curved such as a wing. The shock wave 
occurs at the downstream end of the local region of 
supersonic flow, and.behind it the speed is subsonic. 
The position of the sh wave depends on the shape 
of the section and ita incidence, as well as on 
eee [A film, taken in a wind tunnel 
at the National Physical Laboratory, illustrated the 
formation of shock waves on a conventional sym- 
metrical serofoil as the speed increased from subsonic 
to supersonic, and showed the movement of the first 
shock wave back towards the trailing aa the 
increasés at constant imcidence.] the 
wave moves back, the low pressure in the 
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larger fraction of the aerofoil surface, and there is’ 


therefore a movement of the centre of preasure with 
speed and incidence. This causes a considerable 
shange in the stability of the aircraft. The occurrence 
of shock waves may also cause conventional control 
zurfaces to become relatively ineffective, and this has 
led to the adoption of all-moving tail planes as in 
‘he North American “Sabre”. At supersonic forward 
speeds a bow wave is formed, and the flow again 
oecomes stable with no serious changes in the position 
of the centre of pressure as the speed or incidence is 
varied. 

Matters are complicated by the fact that the speed 
of sound does not remain constant but, because of 
she fall m ture, decreases with altitude. It 
falls continuously from 760 m.p.h. at sea-level until 
the stratosphere is reached, where the speed is 660 
n.p.h. An aircraft flying at, say, 600 m. -h. in the 
stratosphere is much closer to the ee of sound 
than when flying at this at sea-level. The 
ignificant and d r in compressibility 
phenomena is thus not the actual speed of the aircraft 
<teelf but the ratio of ita speed to the velocity of 
sound at the altitude at which the aircraft is flying. 
Kt is usual, therafore, in dealing with the performance 
of high-speed aircraft to speak of the Mach number, 
that is, the ratio of the forward velocity to the local 
velocity of sound. 

Jt is clear that the onset of shock wave conditions 
at high subsonic speeds can be delayed by reducing 
the acceleration produced by curvature, and high- 
speed flight therefore cells for slim wings, nacelles 
and bodies. These morease the speed at which shock 
waves first appear, called the critical which 
oan be raised still further by the use of swept-back 
ee ee 

to-chord ratio of the wing in the direction 
of flight, and henoe to reduce the curvature of the 
wing surface. The effect of sweep-back in delaying 
Khe rise of drag is illustrated. in Fig. 1, which compares 
whe drag curves of two hypothetical modern aero- 
planes of equal wing-areas——one square-winged and 
he other swept back 45°. The diagram illustrates 
also that the advantage of sweep-back disappears at 
high Mach numbers. ' A typical modern fighter having 
swept-back wing and tail surfaces is the Hawker 
“Hunter”. 

High sweep-back, however, creates difficulties of 
ita own. The twisting of the wing under load causes 
loas of lift at the wing tipe, which in the swept-back 
wing are well behind the centre of gravity of the 
«aircraft, giving rise to blems in pitch control. 
aTihe-degres GF meea Lanka is related to the 
curvature of the wing surface which, 

i from the wimg root to the tip, 
ideally to a crescent shape for a swept-back 
wing, thereby easing the control problem. This 
principle is embodied in the Handley Page “Victor” 
jet bomber; 

The swept-back wing has been taken a step further 
in the so-called ‘Delta’ wing aircraft, which embodies 
a swept-beck leading edge and an-unswept trailing 
edge, with the chord falling uniformly until ib is zero 
at the ti The main advantages of the ‘Delta’ 
wing are ita increased stiffness and stowage capacity : 
the former diminishes the wing tip problem already 
referred to and helps to avoid flutter. The large 
r thickness which becomes possible with 

SEPE TRR chord enables jet engines to be 

y buried in the wing, and space is also 
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Fig. 1. Effect of rweop-back on drag at 40,000 ft. (aqual wing areas) 
available for more fuel and payload. The latest 
“Dalta”. wing aircraft flying is the Avro “Vuln” 
jet bomber. 
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Propeller versus Jet for Motive Power 


We have, therefore, means at our disposal for 
reducing the drag of aircraft both up to and well 
beyond the speed of sound; but the drag st these 
high speeds is, however, formidable enough, and the 
thrust to overcome it has only become possible by 
the introduction of the gas turbine and propulsion 
by reaction from a very high-speed jet of gas. Pro- 
pellers, like aircraft wi are subject to com- 
pressibility drag effects, and the combination of 
forward and rotational velocities introduces Increasing 
drag conditions over a considerable portion of the 
blade area after about 400 m.p.h. Up to this point, 
from. tively low the propeller is 4 
very efficient means of propulsion, efficiencies of 
about 85 per cent being not uncommon; but at 
saccade speeds compreasibility drag becomes of 

ce and the efficiency drops 

gent his is shown in . 2, which contrasts 

viour with the rise of efficiency of the jet 

ee ee ee ee 
of a jet is 80 necessary for high-speed propulsion. 

On this showing, the er ought to hold ita 
own with the jet up to of at least 500 m.p.h. 
and, theoreticallyy even beyond this figure, by the 
application to propellers of the principles of wing 
design for reducing compressibility effects already 
referred to. But, in practice, propulsion by jet is 
ahead of the propeller at lower than thin, 
because of other considerations. e elimination of 

ropeller eliminates also the disturbanoe of the 
air flow over the wing besides saving the weight and 
drag of the propeller. The turbo-jet engine is much 
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Airspeed (m.p.h.) aè 20,000 ft. 
Fig.2. Oompaerative propulatve efficiencies 


lighter and ies leas space than a corresponding 
piston. engine, though this is by the jet engine’s 
higher fuel of course, plays a 


consumption. Range, 
determining part in the belanoce of these factors, but 
it is not the only one. The turbo-jet, particularly 
with axial flow compressor, can be built with a much 
smaller frontal area per unit of thrust than any other 
type of air-consuming engine, and it can be made to 
develop thrusts far in exceas of anything hitherto 
obtainable. The superior efficiency of the jet over 
i EE ESA R a EER 
slipstream to 


_ and the very high thrusts obtamable from these jets 
are the main reasons why the turbo-jet has swept 
the field in the high-speed range. Nor should we 
overlook the fact that the turbine ia not fussy 
about the nature of its 

demand I Aee E N of high 
octane n , whereas the aero gas turbine will 


. burn either cheap motor spirit or paraffin. Paraffin 


is erred beceuse it gives leas trouble with vapour- 
locking at altitude, and because its calorific -value 
per unit volume is slightly higher. 

Before the introduction of the gas turbine, the 
piston engine had been developed to a 

degree of excellence both in performance and 
iability. Ooncurrently, ita weight horae-power 
had been reduced from the Wright thera’ 12 Ib. 
per b.h.p. to just over 1 Ib. per bh.p. to-day; and 
in o0-operation with the fuel technologists its specific 
fuel (that is, the fuel oonsumed per - 
b.h.p. hour) been brought down from about 0-6 
to 0-42 Ib./b.h.p.fhour. The aircraft diesel engine 
was not put into production in Britain, but in 
Germany the ingenious Junkers Jumo 205 opposed- 
piston two-stroke diesel engine had given consump- 
tion as low as 0:36 Ib./b.h.p.fhour in service. 
Unfortunately, it was very heavy for ita power, 
weighing 1-8 lb. per b.h.p. 

HR nnn cat at ed ae ee aaa 
duced by Whittle has revolutionized a ane 
pulsion by making possible speeds which w 

unattainable with a piston engine and propeller. The 
gas turbine can be used in two ways. Firat, all the 
power developed by the turbine is used to drive the 
, and the exhaust is di as & 
high-speed, high-temperature jet of gas ; this is the 
turbo-jet, of which the Rolls Royoe “Avon” is a 
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tana example. Ainaa part of the powe 
developed by a more powerful turbme—common!: 
about one-third—can be used to drive a propeller 
this is the turbo-propeller engine. Each e 
engine has its place in the fleld of airoraft i 
The propeller turbine, intermediate between th 
sureiget jet and the piston engine and propeller, x 
vise thas the straight jet, but makes much mor 
Saeed cee ad f alag aal I 
can be quister than any other kind of airoraft engin 
yet ced, and it is almost vibrationleas. Th 
Armstrong Siddeley ‘‘Mamba’’,is an example of thi 
type of engine. 
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Fuel Consumption 


Although we hear much about supersonic flight 
which, of course, has been achieved, it is being mor 
and more realized, if only because of the very hig 
fuel consumption demanded by such high speeds 
that it will be a very big step from our present suk 
sonic civil airliners to the ic versions. Whe 
operating at extreme the “Comet I” takes ot 
with 22 tons of fuel for 21 tons of aeroplane and fou 
tons of crew and payload. Increasing attention i 
therefore gn par to the problem of greatl- 
improving o propulsive efficiency at hig? 
subeonio speeds. This can be done by the ducte 
fan or by-pass engine, which increases the mass flov 
of ar through the engine and reduces the mean je 
velocity. Such engines will probably reduce the fue 
consumption by 25 cent as yaad + 
straight jet. The Rolls Royce “Conway” is an 
of this type. Te a wee owon ot ee the Th 
Havilland ‘‘Comet’s” successor. 

The present emphasis on jets does not mean tha’ 
the piston. engme can be entirely forgotten. In smal 
sizes, the gas turbine cannot compete with it in 
cost or economy of operation. In large sizes, provide 
one does not want to fly much faster than 800 m.p.h. 


the componnd engine (part piston, part turbine) ca 


produced by addition of multiple-axhaust turbine 
to the engine crankshaft. The Wright ‘Turbo 

one” is an example of this: it has a oruisin, 
specific fuel consumption of 0-89 Ib./hr./b.hb.p. an 
has been chosen to power the latest American long 
range civil such aa the “Super-Oonstellation” 
In Great* Britain the engine has, in m; 
opinion, bean tackled more fundamentally, and w 
now have the Napier “Nomad”, which uses a two 
stroke diesel engine with a high- exhaus 
tarbine. This engine has achieved 
fuel oo 


(0-88 Ib./hr./b.-h.p.) and weighs only 1-2 ib. as Ge 
Modern Alloys In Aircraft Design 
The metallurgist has played a leading part in th 
great advances made in both aircraft and enginee 
When the Wright brothers flew, aluminium waa littl 
more than a acientific curiosity, a low-density weal 
metal of about 5 tons per sq. in. tensile strength 
Modern aircraft aluminium alloys have a tengil 
-strength as high as 40 tons per sq. in. with a denait: 
one-third that of steal, and the proof stresses o 
aluminium alloys have been almost doubled’ aino 
the time of the ne Firat World War—aen ou 


tetanding 
sen ens eae eee ae ere 
made under the spur of necessi 


ty 
The devel t of light alloys which could b 
rolled into sheet of high strength coincided witā 
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the introduction of the cantilever monoplane, which 
created a major revolution in aircraft engineering. 
The main structural change was the introduction of 
streased akin or monocoque construction. This 
innovation killed two birds with one stone. 
replaced fabric with a more robust material, more 
capable of resisting deformation and change of 
aerodynamic shape, and it enabled the surface 
covering to contribute very substantially to the 
strength of the structure as a whole. It made the 
moet efficient use of material by placing it as near 
as possible to the outside surface. The skin now 
provides nearly all the torsional stiffness, and it also 
contributes to the bending strength of the wing, thus 
enabling a reduction in the weight of the main 

to be made. The tail surfaces have ESNE 
similar linea, while the fuselage early lent itself to 
monocoque construction. 

The recently developed magnesium alloys, especi- 
ally those containing zinc and zirconium, have proved 
of great value in light-weight castings, such as 
those for the reduction gear casings of aircraft gas 
turbmes, for they have a strength/weight ratio nearly 
20 per cent greater than that of the best alummium 
alloys. Magnesium alloys are also becoming available 
as forgings, extrusions and rolled sheet with very 
promising engineering properties. High specific 
strength is not their only virtue: they can be 
machined faster and more easily than any other 
engineering material, and they have ess ota 
displaced aluminium alloys in aircraft wheels. Mag- 
nesium alloys now acoount for about one-third of all 
light-alloy castings supplied to the aircraft and 
engine industries, and the proportion is growing. 

Light alloys based on aluminium and magnesium 
suffer, however, a rapid loss of strength with rise of 
temperature. This has for long been a serious draw- 
back in piston i where the piston temperature 
has limited cylinder diameter and power output. 
In the gas turbine, compression raises the temperature 
of air leaving a compressor with a compression ratio - 
of 6:1 to well over 200° O., and copper-bearing 
aluminium alloy blades are now giving way to those 
of titaniam alloys contaming chromium and iron, the 
strength characteristics of which with temperature, 
compared with those of ahminium alloys and sintered 
aluminium powder, are shown in Fig. 8. Titanium 
sg al ng aa aust cg) ie Soca ar ce ae 

as aluminium alloys for one and a half 
Hine the weight, and further improvements in 
fweight ratio may be achieved. 

ell Se EEE dra: Gorkha te ee 
strong for their weight but and, in this 
respect, present-day titanium alloys are, on & oom- 
parative basis, inferior to both aluminium alloys and 
steel by about 10 per cent. This matters a great 
deal; for the development of the modern aeroplane, 
particularly as regards speed, has introduced a new 
criterion in design, namely, structural stiffness, which 
is now a consideration comperable in Importance 
with 


main concern ia with flutter. This is a complicated 
aercelastio phenomenon in which, at a particular 
speed, dependent on the characteristics of the 
structure, oscillations occur of progressively in- 
creasing amplitude, rapidly ending in structural 
disin tion. Flutter is the skeleton in the cupboard 
of all high aircraft designers, for all structures 
are liable to flutter in a wind in certain circumstances, 
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and the higher the speed the greater the risk. The 
best a designer can do is to ensure, so far as he can, 
that the flutter apeed is well above the highest 
practical flying speed. Various measures can be 
taken to this end, but high stiffness both in bending 
ee ee ee eee 

to strength and stiffness at the 
sue et ee ee = 
has to be taken seriously into account by the designer 
in his choice of materials, and this is becoming more 
and more a matter for anxiety as new alloys of higher 
static tensile coms into use. Aircraft have 
to be d to deal with not only their normal 
static loadings but also additional repeated loadings, 
due mainly to gusta encountered in the atmosphere, 
which vary greatly according to time and intensity. 
In the structural laboratory, complete wings are 
subjected to fluctuatmg loads representative 
of a flight in bumpy weather until failure occurs. 


Problems of Take-off and Landing 


As & consequence of these advances in the several 
fields of science, technology and and with a 
recognition of the vital part played the skill of 
pilots, aircraft speeds have increased steadily with 
the years, and at an increasing rate, 
speed of 70 m.p.h. in 1910 to more than 700 m.p.h. 
in 1953. ter are, of course, built primarily 
for spped, but transport aircraft and civil airliners 
have to compromise on speed to fulfil the require- 
ments of range and economy. Their maximum speed 
is therefore lower and their speed, at which 
fuel is used more economically, lower still. Never- 
theless, it is of interest to note that the cruising 
speed of jet civil airoraft is much closer to their 
eae speed than is the case with propeller-driven 


. aircraft at 
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High speed, however, carries certain consequences, l 


among which is a high rete of fuel ion which 
cute into payload. We can get an in the 
habitable world in hope of about 2,000 miles or so, 
and, as we pay for speed by fuel consumption, a fast 
the beginning of a 2,000-mile flight is 
virtually a fiymg tanker. About half its all-up- 
weight is accounted for by fuel. This is not the only 
price we pay for speed, for higher flying speeds have 
involved higher landing and take-off speeds, and fast 
long-range aircraft are not only mevitably heavy but 
also demand long and expensive runways. Aircraft 
weight determines the thickness of conorete for a 
given sub-grade, and take-off speed, for & given 
acceleration, the length of runway. At the London 
Airport the longest runway is rather leas than two 
miles, and concrete a foot thick is used on a stable 
grevel base. The airport covers nearly 3,000 acres 
and its estimated cost on completion is of the order 
of £21 million. If aircraft are to become larger and 
heavier, as is likely, the provision of concrete runways 
presents very serious economic problems. 

The flying boat offers a possible means of eacape. 
Until comparatively recently, the ormance of the 
flying boat was inferior to that of th 
land plane, but several advances have now made it 
& serious itor. The flying boat always had 
the advantage of bemg able to dispense ‘with an 
undercarriage, which, in a modern large aeroplane, 
may account for 6 per cent of the total structure 
weight; but this was for a lang time more than 
Se ee A 
Hr aries a eee aaa F ee high above the 
water to keep them clear of the spray. ea elaine 
_ hes changed all this, and a smaller hull, combmed 
with improvements which can now be made m ite 
aerodynamic design, may well tip the balance in 
_ favour of a flying boet for all-up weights of 50 tons 
' and above. 

Finally, we have in recent years come back to 
where Leonardo da Vinci began, and devoted serious 
attention to the rotary wing aircraft. It oan never 
ee ee 
land on and take off from a small Tise and 
descend vertically, and fly horizon at a speed 
which gives it an ad In door-to-door times 
for journeys of a few hundred miles. 


THE MELTING OF IRON AT 
HIGH PRESSURES 


By Pror, F. E. SIMON, C.B.E, F.RS. 
Clarendon Laboratory, University of Oxford 


HE knowledge of the dependence of the melting 

temperature would be of 
So far, however, no 
information about the melting of iron at high pres- 
sures exists and there does not seam to be much 
_chance, in the foreseeable future, of obtaming it 
directly under conditions approaching those im the 
interior of the earth. Therefore, when I derived about 
twenty-five years ago & semi-empirical formula? 


conn the with the internal 
pressure, I applied it tentatively to the case of iron. 
At that time, however, the range of validity of the 
formula had not been widely nied and I therefore 


restricted rhyself to a few qualitative remarket, 
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D tko meaai; ‘the formula : 

‘ ple-= (T/T .)* — 1, (1) 
where « is a constant related to the internal pressure, 
T, is the normal melting ture and c is & 
numerical constant, has snocessfully served as a guide 
to our experiments which have been pushed, m the 
case of the low melting pomt substances, to very 
high relaiwe temperatures*; helium, for example, has 
been solidified at temperatures more than ten times 
the critical temperature. Also, the formula has 
recently been given a theoretical foundation’ which, 
although not accounting for all the details, confirms 
the general form and the fact that it is the mternal 
pre of the condensed phase which is the 

determining quantity. Furthermore, recent experi- 
ments have at last provided reliable data for the 
heat of fusion and the volume change of iron at the 
normal melting point, whereas not long ago.even the 
sign of the volume change was in doubt. These values 
make it possible to derive the mitial slope of the 
melting curve and in this way to elmmimate one of 
our constants. The time, therefore, seams appro- 
priate to try to predict the melting pressures of iron 
at high temperatures, particularly in view of the 
increased imterest of geophysicista, some of whom 
now assume th&t the core of the earth consiste of 
solid iron surrounded by the liquid phase (see, for 
example, Bullen’, Birch‘). 

The majority of substances for which the melting 
curves have been investigated expermentalhy— 
mainly Bridgman’'—are those held together by 
van der Waals’ forces. For all these substances the 
constant o turned out to be nearly the same and of 
the order of 1-5-2. Our knowledge of the melting 
curves of metals is unfortunately much more 
restricted, practically to that of the alkalis, and here 
o was found to be much higher, as will presently be 
discussed. 

Again, for the van der Waals substances the value of 
a was found’ to be very nearly equal to 4/F (where A; 
is the energy difference between gas and liquid, and 
V is the volume of liquid), a value which can be 
derived by applying the thermodynamic expression. 


for the internal pressure (5) to the van der Waals 


equation. In the case of the metals, the agreement 
was poor, a8 could only be owing to the 
completely different type of bmding forces; con- 
sequently we cannot calculate a for iron in this way. 

In choosing our values of « and c, we can make 
use of the fact that the initial slope of the curve? is 


given according to (1) by: 
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On the other hand : 


Bem (r = heat of fasion), 


and thus o.a = r/AV. 


Recently, Awbery* in a carefal survey has come to 
the conclusion that the heat of fusion is 64-65 cal./gm.., 
and I am grateful to Dr. R. W. Powell for informing 
me that recent unpublished experiments at the 
National Physical Laboratory confirm this value. 
Also new experiments of Stott and Rendall’*, again at 


~ the National Physical Teeny; have shown that 
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athe volume of iron increases on melting by 8 + 0-5 
mer cent. From these valués we can derive i 


dp 830 atni Jdegtes 
ATi T.) l 


o x a = 600,000 atm. - , (2) 


In trying to select the beet values of o and a we have 
given in the first two columns of Table I the values 
which follow from Bridgman’s’ data for the melting 
eourves of the alkali metals. Lithnmm has been 
somitted, as only value for a rather impure sample 
are available”. 


or, 


Table 1 
eg 

e a (atm) | (90/9 ¥)_ atm. al oP) s 
~ Na 38 11,000 5,750 19 
K 4% 4,000 2,850 1-4 
R 4-2 3,400 2,400 1-4 
Cs 48 2,400 1,000 1-5 
1 By 


En Beas 


One way to proceed would be simply to attribute 
a aimilar value of o to iron, namely, 4:5, which in 
turn would imply a = 138,800 atm. On the other 
hand, too little ia yet known on how o depends on the 
constitution of the substance, and it is desirable to 
have an independent way of calculating one of the 
constants. In the third column of Table 1 we have 
given the values of the internal pressure, calculated 
as (0U/dV)r. The most convenient way of evalyating 
this for the normal melting temperature (p = 0) is 
to write it in the form”: 


aU al’ . 
(37 = oe (y = Grueneisen constant). (3) 


We obtain the right order of magnitude, and column 
4 shows that the ratio of a to (dU/dV)7 averages 
1-5, If we now calculate the internal for 
iron. &000 to equation (3), a value of 110,000 atm. 
1s found at the melting point (T == 1,805° K.). 
Assuming the same ratio as with the alkali metals, 
we obtain a — 170,000 atın. and therefore o = 8-5. 
We choose as the most probable set of values one 
intermediate between the two, namely, o = 4 and 
a = 150,000 ati. : , 


For very high preasures equation (4) reduces to: 
Pato. = 1:4 (7/100) ; 


at 1,000,000 atm., for example, this involves an error 
m T of leas than 4 per cent. (Notis added tn proof. I 
understand from Sir Edward Bullard that he also has 
applied equation (1) to the melting curve of iron and 
arrives at similar resulta. His calculations are to be 
ublished early next year by the Chicago University 
in Chapter 3 of Volume 2 of ‘The Solar System”, 
edited by G. P. Kuiper.) 

The validity of equation (4) resta on a few asamp- 
tions. The first is that the body-centred cubic 3 
modification of iron which ia stable in the region of 
the normal melting pomt continues to be so at higher 
temperatures. This should be a reasonable assump- 
tion; but even if there is a transition to another 
modification, the only result would probably be a 
slight decrease in the slope of the melting curve. The 
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‘second qualification is that no critical point between 


747 


the solid and fluid phase intervenes: this seems to 
be justified by the fact that we have solidified a 
number of substances at very much higher relative 
temperatures**, Finally, equation (4) would prob- 
ably cease to be valid if a change in the configuration 
of the electrons in the outer shell of the iron atom 
should occur at very high pressures. 

Table 2 gives the melting temperatures calculated 
from equation (4) for a number of pressures, while, 
to indicate posable limita of error, values calculated 
with o = 3:5, a = 170,000 atm. as well as o = 4-5, 
a = 183,000 atm. have been included. 


0 mw 3D; a w. 
170,000 atm. 
2 (10* atm.) 


0-1 
04 
06 
10 
18 
2-0 
2-5 
30 
3°5 
40 





If the core of the earth consisted of pure iron, the 
equilibrium temperature at the discontinuity at 
5,000 km. depth would follow from equation (4) as 
3,900° K. ; at the centre of the earth the temperature 
BONG Daye Yo Sreeed AOON E: in order to obtain a 
core of pure iron in the liquid state (both temperatures 
ee to the probable error indicated in the 

e). 

The limitations of our extrapolation need scarcely 
be emphasized. The best way of arriving at a more 
secure prediction would be to measure the melting 
pressures up to values which permit the determination 
of the curvature of the melting curve. This would 
Imply measurements up to at least 100° above the 
normal melting temperature corresponding to pres- 
sures of about 40,000 atm.; it is evident that no 
such experiments can be expected in the near future. 
The second best way for ing down the limits 
of error seems to lie in a better theoretical under- 


standing of the interrelation of the constanta of 


formula (1) and the ies of the single phase. 
Until this is ahi given above seem 


to me to constitute the best possible estumate. 
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THE R.A.F. MOBILE HEARING 
RESEARCH UNIT 


By Ar ViceMarsrar E. D. D. DICKSON, C.B., 
C.B.E., and L J. WHEELER 


Acoustics Laboratory, Department of OtorhInolaryngology, 
Central Medical Establishment, Royal Alr Force 


vary with the i according to his auditory 
susceptibility. in tho carly stages of aovustia tram 
the hearmg mechanism becomes temporarily fatigued 
but will usually recover; ultimately, what was once 
a temporary fatigue is liable to became permanent, 
with definite damage to the hearmg mechaniam, and 
thus deafness ensues. 

The possibility that the noise of modern aircraft 
(which includes jets) may affect the hearing of air- 
crews has been mvestigated in the laboratory, but no 
data are available of the effect on aircrews flying 
under operational conditions. We have planned, 
Sr griggsk ea is 
research unit—the first of ita kind in Great Bri 
which will enable us to test the hearing of aircrews 
within a few mimutes of their stepping from the 
aircraft 


- Hitherto, the post-flight hearing was tested as goon 
as possible after landing. This was carried out by 
audiometry in any room conveniently near the 
‘tarmac’ —at the quickest ten to fifteen minutes after 
landing. As recovery from the effects of noise seta 
in very soon after the noise has ceased, this time-lag 
between landing and ing has distorted any results 
previously obtained of immediate post-flight 
conditions. Now it will be le to drive up to 
the aircraft as it rolls to a standstill and start hearing 
testa ommediately ; the test conditions will also be 
stendardized from the point of view of 

noise in the testing room. The resulta thus obtained 
H he en eae te eee 


“brief, the Research Unit (Fig. 1) is mounted on 
a 7-ton Bedford general-service chassis and consists 
of two compartmenta, namely, a triple-walled sound- 
proof cell and an ante-room. In the ante-room the 
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subjects’ ears can be clmically examimed, while in the 
ee ee EN 

ied out. The latter room is comparable to that 
im use at the Central Medical Establishment, Royal 
Air Force. 


? Construction Detalls 


A plan view of the unit, exol the vehicle cab, 
is shown in Fig. 1. The major part of the construction 
consists of oak planks which are tongued and grooved 
together. The outer walls are diagonally braced with 
steel bars across their inner surface to give added 
rigidity. To give some absorption of mternally 
generated noises, the ceilings, all walle and doors of 
both compertaenta have æ surface of perforated 
‘hardboard’ backed by ‘fibreglase’, and both floors are 
covered with ‘Airtread’ rubber flooring. 

The inner room—the test room—has a three- 
thickness assembly for walla, floor and ceilmg. The 
spaces between the walls and between the ceilings 
are filled with har felt; those between the floors 
with fibreglass quilting. "At no point does this inner 
cell comes iuto direct mechanical contact with any 
other of the structure. Double doors give access 
to it the ante-room. 

The subject when under test can be seen through 
the sealed plate-glass double window im, the walls 
common to the ante-room. 

Benesth the window in the test room is a shelf on 
which is the Morse key by which the aubject signals 
to the tester in the ante-room. 

The ante-roam has,'except for the 
Soe ends i aol ae a 
Eat tha loar iE mised by door Jomur and exes thick 
nesses of quilted fibreglass to the leval of that of the 
inner cell. 

The ante-room contains the sudiometer, ali clinical 
instruments and the a tus required to check and 
maintain the calibration of the audiometer. The 
clinical instrumenta are carried in drawers beneath 
the glass-topped shelf and the calibration apparatus 


iSo 


eee a beneath the drawers. 
awe 


y from the inner cell a Chiron 
bull’s-eye examination lamp is fitted. Above that is 
a veotilation fan of the extractor type; it can be 


‘covered when testing is in progress in order to present 
surface. 


a uniform wall 


Equipment 


The audiometer used is 
of the pure tone type and 


ROTARY 
Vid SHEET CONVERTOR WITH 
SUPP RT 


ments of the latest speci- 
fication for pure tone 
andiometers. 

Since the vehicle is en- 
tirely self-contained, it is 
independent of external 


edt e om The power 
for all equipment is 
provided by two 132-V. air- 
craft starter batteries 
mounted on a platform 
forward of the test room. 
These have three uses: (1) 
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Ho drive a rotary convertor to produce 280 V. a.o. for 
the operation of the audiometer, its calibrator and the 
‘Chiron lamp ; additional outlet sockets are provided 
or a soldering iron or other equipment; (2) to drive 
a vibratory transformer to produce 90 V. a.o. for the 
six 15-W. fluorescent lighta—four in the ante-chamber 
and two in the test chamber; (8) direct, for the 
operation of the 24-V. D.o. extractor fan. 

A 860-W. petrol-driven oe aaeing ao the 
accumulators is also installed. This ing pet, the 
sotary transformer, interference suppreasors and the 
vibratory transformer are all carried with the 
mocumulators on the platform between the chamber 
titeelf and the vehicle cab. All are fitted with weather- 
“ae metal covera, while that of the rotary convertor 

algo lined with sound-absorbent material. 

Beneath this platform distilled water for the 
eccumulators, a teat meter and all small tools are 
garried in two rubber-lined weather-proof lockers. 
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Dr. B. Mouat Jones ` 


Ta» announcement of the death of Dr. B. Moust 
Jones on September 11 at the age of seventy came 
«as & great shock to all who knew him. Since his 
cotirement in 1948 he had led a most active life, and 
right up to the last he seamed to be in better physical 
condition than most men ten years his junior. 

Educated at Dulwich and at Balliol College, 
Oxford, where in 1905 he took a first-class honours 
degree in istry, mineralogy and crystallography, 
Mouat Jones followed a brief appointment at the 
Imperial Institute by a seven-year sojourn in India 
as professor of chemistry at Government College, 
Lahore. In 1918 he returned to England to become 
assistant feasor of chemistry at the Imperial 
College of Science and Technology ; but the outbreak 
of war put an end to this phase of his career and he 
-enlisted at once as a private in the London Scottish. 
It was not long, however, before Prof. W. Watson 
selected him to become his assistant director at the 
Central Laboratory G.H.Q., in France, there to 
participate m countering the German onslaught of 
mwas warfare. In this, where speed was of paramount 
importance, Mouat Jones was remarkably successful ; 
and worthy of special mention in this connexion were 
his devising of methods of protection from phoagene 
gas and his rapid identification of what by a curious 
«accident became known as ‘mustard’ gas. By the 
«nd of the War he was the director in charge of the 
laboratory with the rank of lieutenant-colonel, and 
with the D.S8.O. and three mentions in dispatches to 
his credit. 

Retarning to civilian life, he held for a short period 
the ahair of chemistry at Aberystwyth ; but in 1920 
he was elected principal of the Manchester College of 
Technology, where he spent the next seventeen years 
of his life. The outstanding success with which he 
beld this officé can only be properly appreciated by 
those thoroughly acquainted with the nature of his 
task, and with the form of the concordat between 
the University and the City which established the 
College as the Faculty of Technology in the University 
of Manchester. -It is perhaps only necessary to say 
bere that the success with which harmonious working 
relationships were established among all those. con- 
cerned was due in a very large measure to the im 
and influence of those personal qualities with which 
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Moust Jones was so exceptionally gifted : high moral 
courage and integrity, firmness of purpose, human 
und mg and a strong sense of humour, and 
perhaps, above all, an unshakeable faith in the future 
of technology as a vital part of the university system 
of Great Britain. 

Bemg by nature modest and retiring, he accepted 


with some trepidation the invitation in 1938 to 


succeed Sir James Baillie as vice-chancellor of the 
University of Leeds; but there again the same 
personal qualities carried him through an exacting 
ten years term of office with conspicuous success. 
Not only had he to guide the destiny of the University 
through the difficult war-time years, but also by wise 
Judgment and strict impartiality to keep the Univer- 
sity on an even keel daring the even more difficult 
years of rapid expansion which followed. 

In addition to the formal duties of his several 
offices, and before and after his retirament, Mouat 
Jones served the State, the Commonwealth and his 
fellow-men in a great variety of ways—too many to 
detail in this short notice; but by all those who had 
the good fortune to know him he will be remembered 
not so much by what he did as for what he was. He 
had his enemies, as nearly all men must who hold 
high office ; but his friends and admirers were legion. 
Though not naturally gregarious, he was one of the 
most approachable of men and won the high regard 
and warm affection of an astonishingly large number 
of those of all degrees who in one way or another 
came under the influence of his personality. By those 
who met him casually at public dinners and simular 
functions, he will be long remembered as one of the 
wittiest and most accomplished of public speakers ; 
but to his one-time colleagues and associates and also 
to his innumerable old students now spread over the 
four quarters of the globe, his passing is that of a 
trusted and irreplaceable friend. W. E. Morton 





The Duke of Bedford 


THs twelfth Duke of Bedford, whose death at the 
age of arxty-four has occurred, had other activities 
than those connected with Evangelical Christianity, 
social work, monetary reform and the kindred sub- 
jecta by which he was best known to the public. 
His interest in zoology was of the keenest. His 
father and mother left at Woburn a fine collection 
of deer, bison, waterfowl, eto., and this collection he 
not only maintained but also enhanced. He knew his 
animals mtimately, as was apparent when he took 
me around the park in August last. We paused to 
look at a number of red deer. He pointed out the 
different stags and told me their ages and details of 
their careers. 

The unique herd of Père David’s deer were his 
special delight. This large donkey-like speciea, which 
is exterminated in its native China, is represented 
only by the three or four hundred animals at Woburn 
and a few the Duke sent elsewhere. There are no 
others in the world. It is thanks to the Duke of 
Bedford it survives. He was also proud of his 
European bison and abowed me with delight the new 
bull he had obtained with much trouble from Sweden. 
Beeing how precarious is the position of this species on 
the Continent, zoologists must Pern be grateful for 
the sanctuary afforded the individuals at Woburn. 

The Duke of Bedford was also an ornithologist, 
having made a life study of the parrots and allied 
birds. Prior to the War he had a remarkable ool- 
lection of such birds; but war-time difficulties led 


to ita reduction. However, when war ceased he 
again got together many rare and little-known 
species. His book on “Parrots and Parrot-like Birds 
in Aviculture” is an authoritative work. 

One of his special joys of recent years was to 
watch his “liberty ’, It was indeed a 
lovely sight to see a number of these butterfly-like 
birds flying free. 

Not only was the Duke of Bedford a practical 
zoologist and ornithologist but also nothing gave 
him more pleasure than to aasist others with like 
interesta. He was ever ready to help, bemg kindness 
itaelf to many a young naturalist. 

Faanoss Prrr 
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Wa regret to announce the following deaths : 


Prof. O. Biatobrzeeki, formerly professor O; 
theoretical physice in the Univeratty of Warsaw 
aged seventy-five. 

Mr. P. E. Negretta, chairman and managiny 
director of Negretti and Zeambra, Ltd., on Septembe) 
20, aged soyenty. 

Prof. W. M. Roberts, O.B.E., baie 
mathematios in the Royal Military A 
wich, on October 16. 

Dr. L. F. Richardson, F.R.S., formerly principa 
of Paisley Technical College, on ‘September 80, aget 
seventy-two. 
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NEWS and VIEWS 


Geology at the University College of North 


rdshire: Prof. F. Wolverson Cope 


' Taa University College of North Staffordshire, at 
‘Keele, was opened in 1050 with thirteen professors. 
The academic staff now numbers more than eighty, 
and two new chairs—of classics and geology—have 
recently been created. Each of these posts goes to 
the reader in the subject, and the new professor of 
geology ia Dr. F. Wolverson Cope. Educated at 
King’s School, Maccleafleld, and the University of 
Manchester, Dr. served in H.M. Geological 
Survey from 1984 until 1050. Ho is a fleld geologist 
primarily, his mam work having been on the strati- 
graphy and palaontology of the Carboniferous 
system, in Staffordshire, Derbyshire, 
Lancashire and North Wales. His research has on 
two occasions earned awards from the Geological 
Society of London. His work m south-west Lanca- 
shire was directly respansible, in 1938, for the 
"discovery of a small oil-field at Formby. In the 
“North Staffordshire coalfield, he was largely respons- 
ible, while with the Geological Survey, for the six-inch 
‘remapping, and his considerable local experience, 
“both above and below ground, in this field is a 
particularly valuable asget to his work at Keele, 
-where in three years he has built up a large depart- 
“ment (soon to move into new premises). In an 
academic curriculum in which some science is insisted 
on for all students, geology is a popular subject ; 

but Dr. Cope has also a flourishing honours school, 
and is contributmg to the training of geographers, 
who are required to take a year’s geology. 


Technological Education In Great Britain 


Ix an addreas to the Union of Lancashire and 
Cheshire Institutes given at Lancaster on October 2, 
Mr. Lincoln Gordon, minister for economic affairs at 
the American Embassy, London, and chief of the 
United States Foreign Operations Administration 
Mission to the United Kingdom, that even 
if all the various means of expanding technological 
education—-by the expansion of existing technological 
departments of universities, development of existing 
technological colleges, or the establishment of one or 
more independent institutions on the lines of the 
Maasachusetta Institute of Technology—were pushed 
to the furthest practicable lmita, the eee 

ion would not surpass the ever-growing needs 
The beat technol training in Britain, he said, is 
second to none; but technological education should 
also reflect the growing part of the engineering pro- 
feaaion as a source of general industrial management : 


education for management should become an impor. 
tant adjunct of higher technological trainmg. Mr 
Gordon is convinced that the science and art o. 
management could, in large and increasing measure 
be analysed, systamatized and communicated t 
others : administration could be a genuine discipline. 
Property handled, the case method can greatly 
enhance the student’s ability to assume practical 
responsibilities and to contribute constructively tc 
the operation of his firm. However, young men andl 
women who have several years of experience im 
industry or business, owing to that background and 
their greater maturity, are much better students of 
administrative subjects than those newly graduated ; 
there are other advantages, too, such as the elimin- 
ation of wastage, and an earlier start on a useful 
career, when entry on such courses is deferred. Mr. 
Gordon also that Britain might have 
to learn from American ianoe ir 
providing a greater number of intensive short-term 
courses, similar to those already existing at the 
Administrative Staff College, Henley, for men with 
ten to twenty years of experience in mdustry who- 
might be considered for promotion to the highest 
posta of general management. y 


Science Teachers In Scotland 


Tas Secretary of State for Scotland has appointed! 
the followmg committee to advise him on the supply 
of mathematics and science teachers in Scotland : 
Sir Edward Appleton (chasrman) ; Prof. E. T. Copson, 

feesor of mathematics, University of St. Andrews ; 

f. J. M. Graham, Lord Provost of Aberdeen ; Mr. 
A. Q. MoKimmie, headmaster of Allan Glen’s School, 
Dr. A. R. Murison, rector of Marr College, 
Troon; Dr. H. B. Nisbet, rincipal of Heriot-Watt 
College, Edinb Mr. H. P. Wood,.director of 
Training College, Glasgow ; andi 
Mr. A. L. Young, director of education, Aberdeen- 
ahire. 
Oil Pollution Research: Plotting of Currents Ins 

the North Atlantic ~- 


Tua National Institute of Oceanography will 
shortly initiste an intensive research into the surface 
currents in the North Atlantic to the west of the 
of the the 


British Isles as against 
ea of Britain by oil residue 


ollution of the 


‘jettisoned by shipe. It is planned to drop into the 


sea gome ten thousand plastic envelopes, each oon- 
taining a numbered card carrying the date and 
position in which each is dropped. Finders will be 


™ 
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asked to write on the their name and 
addrees, and the date and place of recovery of the 
envelope. The instructions will be printed in eight 
different languages. A reward of half-a-crown, or its 
equivalent in foreign currency, will be paid to the 
sender of each postcard which is received by the 
National Institute of Oceanography, Wormley, near 
Godalming, Surrey. Dropping will be carried out 
from Coastal Command aircraft on navigational 
training flights. The dropping track will run from 
the Bay of Biscay, roughly in a semicircle of 500 
miles radius, to & point halfway between the Hebrides 
and Iceland, and will thus stretch from side to side 
of the belt of ourrent travelling north-east which 
crosses the Atlantic in these latitudes. In order to 
learn more about seasonal in the currents, 
about two thousand envelopes will be dropped in 
early spring, autumn and winter of 1954; double 
that quantity will be released in early sammer, when 
the chances of recovery by holiday-makers between 
one and three months later will be greater than 
during tho other seasons. The dates on which the 
envelopes will be dropped will be announced later. 


Radio Observations of Meteor Streams 


Two of the papers in Astronomical Contributions 
from the University of Manchester, Series 1: Jodrell 
Bank Annals (1, No. 2, 18; December 1952) deal 
with the radio-astronomical work at Jodrell Bank 
on meteors. The first paper, by Mary Almond, K. 
Bullough and G. 8. Hawkins, with the title ‘Radio 
Echo Observations of the Daytime Meteor Streams 
in 1952”, is a continuation of the work of previous 
years on the daylight meteor streams. The same 
equipment ag was formerly used was utilized for 
measuring meteor velocities, the accuracy of an 
individual determination being + 5 per cent, and 
radianta were delineated with an accuracy of + 1° in 
right ascension and + 1-5° in declination. Five tables 
give the necessary information on such matters as 
mean hourly rate, maximum hourly rate, meteor 
velocities, eto., and the followmg interesting points 
emerge as a result of the work. As the 7 Aquarid 
radiant appeared in its normal position at the 
expected value of the sun’s longitude, it is assumed 
that the anomalous displacement of 20° observed 
during 1951 was probably due to a spurious grouping 
of sporadic meteors. The mean radiant position, 
mean velocity and orbital elements of the daytime 
Arietids are com with those obtained during 
1950 and 1951, and the results are in good ent. 
A mean ephemeris for the motion of the radiant of 
the daytime Perseids, combining the resulta for 
1950-52, shows that this motion, and hence the 
structure of the stream, are similar to those of the 
daytime Arietids. The ephemeris of the radiant 
motion of the daytime B Taurida, obtained by com- 
bining the resulta for 1952 with those for the previous 
two years, shows that the motion is eastward and 
towards the ecliptic. The mean orbit again confirms 
the close association of this stream with the night- 
time Taurid stream and Enoke’s comet. The second 
paper, by Mary Almond, deals with the observations 
made during July 1952 to determine the velocity of 
the 3 Aquarid meteors, and the mean velocity has 
been used to compute an orbit which has a strong 
resemblance to that of the daytime Arietids. The 
orbita of both streams, projected on the plane of the 
ecliptic, are shown. Calculations ahow that the 
3 Aquarids are 0-31 astronomical unit away from the 
earth at the second approach on June 9 and that the 
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width of the daytime Arietids must be at least 0-27 
astronomical unit. It is considered probable that the 
connected showers are produced by one extended 
stream. 


Earthquake Damage and the Nature of the Ground 


Tas relation between earthquake damage and the 
nature of the ground has been examined by Kryoshi 
Kanai, Teiji Tanaka and Tomisaburo Suzuki in a 
recent paper on this subject (Bull. Res. 
inst. Tokyo Unw., 31, Pt. 1, 57; March 1853). The 
earthquake considered was the Tokachi-Oki one of 
Maroh 4, 1952, which had an instrumental magnitude 
of 8-1. The numbers of totally destroyed, semi- 
destroyed and slightly houses in the south 
and east parts of Hokkaido were about 1,400, 5,400 
and 15,000, respectively. The main public buildings 
were damaged more seriously than ordinary houses, 
since the upper parts of the houses in Hokkaido are 
very light. Destruction ocourred in an area in which 
peat covered a clay sub-soil, though the destruction 
in an area surrounding & point (A) 2-2 km. south- 
south-west of Iked station was not so great as in an 
area surrounding a point (B) 2-9 km. south-west of 
the station. A geophysical prospecting survey gave 
the following results. 


Velocity of P-waves (m. jeo.) 
First layer Beoond layer 





The largest amplitude at a free surface is caused by 
& wave of which the period is equal to the natural 
one of the object under consideration. With tho 
above results and assuming that Poisson’s ratio in 
both layers is 0:48 and that the densities of materials 
in the layers are 1-5 and 2-0 gm./cm.*, respectively, 
then jv’ for (A) ia 7-6 x 107 o.a.s. unita and for 
(B) is 15-2 x 107 o.c.s. unites. Assuming the ampli- 
tude in any period ‘of incident waves at the boundary 
to be constant, the ratio of surface ground displace- 
memts A: B is 2:1, and the ratio of the surface 
accelerations Á : B is 20: 1. ing equipartition 
of energy for waves of different periods, the ratio 
of amplitudes {displacementa) A: B is 0:62: 1 and 
ratio of surface accelerations 4: B is 6:2:1. Hence 
the periods of the waves at (4) and (B) which have 
predominant amplitudes become 4H/v, = 0-0 sec. 
(= 74) and 0-3 sec. (= Tp). The natural period of 
top-light farm-houses peculiar to Hokkaido appears 
to have been approximately 0:3 sec., and thus 
acoording to the above work, in the case of a great 
earthquake, the houses in (B) district would be under 
worse vibrational conditions than those in (dA) 
district—aa was observed. 


Geological Structure of the Russlan Platform 


Dr. 8. I. Touxmarr has rendered a valuable 
service to geologists by summarizing recent work in 
the U.S.S.R. on the structure of the Russian Plat- 
form; his paper (Proc. Geol. Soc. London, July 15, 
p. 108) is acco ied by a map of the pre-Devonian 
surface of the Platform. Karpinski’s conception in 
1886 was that the Lower Palmozoic deposits extended 
from the Baltic Sea region acroas the Platform in an 
easterly direction towards the Urals. During recent 
years, using the data provided by a large number 
of borings, Shataky has made this conooption more 
precise and has recognized the existence of a com- 
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ekaa shallow downwarp of the Platform— 

the Moscow ‘syneclise’—extendimg from 
i tic 8ea between Leningrad and Moscow and 
then turning sharply to the north. The unmeta- 
morphosed Pre-Cambrian rocks which form the 
lowest part of the sedimentary cover of the Platform 
_ are called by Shataky the Rhiphwan Group. The 
transgression of the Cambrian over the latter can be 
traced all along the border of the Fennoscandian 
Shield ; thus the Rhiphwan is apparently equivalent 
to the Eocambrian or Speragmitian of Norway. 
Shataky even wishes to a ly the term Rhiphman to 
other similar deposita, en as the Simian, found im 
ae ae E but in the 
absence of paleontological means of correlation, it is 
obvious that local names cannot yet be superseded. 
Shataky’s map shows the Rhiphaan—Lower Palmozoic 
syneclhse (downwarp) separating the Baltic and 
Sarmatian Shields. The latter is divided by a narrow 
Rhiphman trough into the Urahan-Volga massif on 
the north-east and the Kiev-Voronesh massif on the 
south-west. 


Synthetic Materlals In Picture Conservation 


AN important paper in the September issue of the 
Museums Journal, by Arthur Lucas and Norman 
Bromelle, of the National Gallery, London, deals 
with the failure of certain synthetic materials m 
picture conservation. They maintain that during the 
past few years a number of statements have appeared 
in the national and technical ress which give the 
impreasion that newer materials discovered by the 
organic chemist are superior to the traditional 
varnishes, media and adhesives used hitherto. This 
paper has been written to warn restorers and oon- 
servators of the dangers mourred in accepting 
recommendations from partisans of the producta of 
modern chemical industry. Mr. Lucas and Mr. 
Bromelle believe that modern synthetic materials 
have not fulfilled their promise for probably two 
reasons. First, the natural interina, glue, egg, 
natural resins, etc., are invariably complex in oom- 
position, each containing a large range of different 
substances often highly complex in themselves; in 
the process of forming, say, an adhesive bond, these 
different jentas all play their part in reinforcing 
each other, so that in all the variations in 
ee ee ee 
sufficiently versatile to adapt itaelf. Secondly, 
picture is composed of layers of wholly nakufa 
materials, apart from the pigmenta, and ita response 
to external conditions (temperature, humidity, eto.) 
depends on the combined physi peer A aig of these 
materials; the natural ma used in oon- 
servation can be made to harmonize readily with 
these properties, but the harmony is far more 
difficult with artificial materials. Full details of 
many of these new synthetic materials and their 
reactions are given in the paper quoted. 


The Musk-Ox 


Fiasr recorded by an English youth so long ago 
as™1689, the musk-ox forms the subject of an mter- 
esting article by R. Glover in a recent issue of 
Oryx (2, No. 2). The musk-ox is a little-known 

Arctic mammal. Generally, these animals feed on 
moses but, when this is scarce, have been known to 
feed on the young twigs of willow, pine and even elm 
trees. They are gregarious, and each cow probably 
produces one calf every two years. One of the natural 
enemies of the musk-ox ig the wolf; to resist attack 
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by the latter, muak-oxen often stand, horns outward, 
in a bunch, practising a characteristic defensive drill. 
Apart from the use of the skin as warm robes, the 
animals have suffered little commercial exploitation 
by man and, although the musk-oxen have dis- 
appeared from wide areas they once inhabited, 
adequate stocks still remain. At present there are 
some prospects of domesticating the animal and this 
is causing same tion in North America. Mr. 
Glover believes t the best way of making the 
musk-ox serviceable to mankind is not by domes- 
tication but by intelligent game management in ite 
native home. 


The Philosophy of Numbers 


Ix a communication to the Eleventh International 
Congreæ of Philosophy, held in Bruæels during 
August 20-26, Prof. D. Riabouchinsky gave a sum- 
mary of the ideas he has developed and published in 
& series of papers for forty years. His communication, 
which is entitled “La Définition des Nombres par 
leur Valeur numérique et par leur Origine; Rôle 
de ce Concept en Philosophie mathématique”, ig 

ublished in Vol. 5—Logic, Philosophical Analysis, 
Philoeoshy of Mathematios—of the of 
the hing Con (Amsterdam: North Holland 
Louvain: Éditions E. Nauwelaerte, 
10968)" The ideas presented are so different from 
those usually held that they have been misunder- 
stood or rejected without examination. The author 
does not consider two numbers as equal, even if 
they have the same numerical value, if they arise 
in a different manner: for exkmple, am 7/2 and 
sin &r/2, both of which have the numerical value 1. 
Moreover, he distinguishes between Euclidean points, 
which are the extremities of lines, and dimensional 
pomts, which are the lmite obtamed by reducing-to 
zero & length, surface or volume. The importance of 
this distinction is that it leads the author to reject 
certain well-known theorems in the theory of sets, 
such as Cantor’s theorem that the number of points 
in & square is equal to the number in one of ite edges. 
Another of the author’s point of view, and 
one more difficult to understand, is a theory of a new 
kind of imaginary numbers, which is associated with 
a principle attributed to Kant. He has also a general 
theory of algebraic equations which contain the 
= ha for absolute value, but details are not given 


Research on Kilns In Japan 


Axnona the various ios discussed in Bulletin 
No. 60 of the Government Forest Experiment Station 
(Meguro, Tokyo; March 1953) various aspects of the 
kins used in Japan are considered. iments are 
being made with different of charcoal kilns in 
four different provinces in Japan, and the methods 
of construction are outlined, Other experiments are 
connected with drymg-kiins. Before the Second 
World War most of the kilns m Japan were of the 
natural ventilated type, its inadequacy being due to the 
impossibility of drying the boards evenly and quickly. 
After the War, the Sturtevant kiln was built, but ita 
use in J has not apparently been satisfactory. 
The faults that have been discovered and the teste 
made on the kin are all described in the bulletin. 


Indian Nattonal Sctentific Documentation Centre : 
Report for the Year 1952-53 


Tum first annual report, for the year 1952-53, ‘of 
the Indian National Scientific Documentation Centre 


October 24, 1953 


has now been published (pp. 13; from the Centre, 
New Delhi, 1953). The Centre was set up on July 7, 
1951, under. an agreement with the United Nations 
Educational, Scientifico and Cultural Organization, 
ing for technical assistance over three years. 
t is situated in the National Physical Laboratory of 
India, New Delhi, and is under the administrative 
control of Sir K. 8. Krishnan, assisted by an advisory 
committee. sig pensar T a arses 
obtain and hold copies scientific periodicals 
required in India, particularly by the universities, 
scientific research organizations and government 
laboratories, and the Centre is now in & position to 
supply to any country a copy of an article published 
in any Indian scientific periodical. Other functions 
of the Centre are to prepare an index of.periodicals 
available, to act as & national repository for reports 
of Indian scientrfic work, to deal with inquiries, and 
generally to act as a means of making the scientific 
work of India and the surrounding countries known 
and- available to the rest of the world. Three scholar- 
ships were provided by Unesco during 1952 for 
training suitable candidates in special fields of study 
relating to the project. The mformation service has 
been organized and thb translation service supple- 
mented by a panel of translators on which twenty- 
three persons are at present enrolled, and it is pro- 
posed to issue a monthly bibliographical bulletin 
giving the titles of scientific papers published m 
Indian and foreign periodicals and oa list of trans- 
lations available. 


Current Perlodicals in the Sclence Library, London 


Tum seventh edition of the “Hand List of Short 
Titles of Current Periodicals in the Science Library” 
(pp. 888; London: H.M.8.0., 1953; 10s. net), 
which was first published in 1904, contains about 
8,500 titles of periodicals now being received, oom- 

with the 7,000 antries of the sixth edition 
(1950). The order of entries is that of the “World 
List of Scientific Periodicals’, with the exception that 
periodicals which have distinctive titles commencing 
‘Journal’’, ‘“Bulletin’’, eto., follow journals, bulletins, 
reports, eto., of societies, ‘institutions, oto., and do 
not in one alphabetical order. Thus, the 
“Journal of Allergy” is not placed between ‘‘Journal, 
Alabama Academy of ce’ and “Journal, 
American Ceramic Society’’, but after ‘Journal, 
Yorkshire Agriculture Society’. In all entries, the 
dates following the semi-colon are dates of publica- 
tion; but the range of years covered by. single 
report, and the years covered by runs and any gaps 
in & series of volumes, are also indicated. There are 
no croes-referances, but extra entries are made under 
alternative forms of the title; and although a 
periodical is entered only under its current title or 
titles, the headmg shown is inclusive of ita earlier 
titles. Shelf-marks are given at the end of the entries 
and should be quoted by all users of the list so as to 

ite service. 
Finances of the United States National Sclence 

Foundation 

A rornrame inquiry by the National Science 
Foundation indicates that Federal agencies in the 
United States spent 1,889 million dollars on scientific 
research and development during the fiscal year 1952, 
the corresponding estimate for 1953 being 2,189 
millon dollars, and the president's budget of sf lcuiars 
9 included 2,327 million dollars for the year 1954. 
Dumng each of these years funds administered by 
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the Department of Defense amounted to 72 per cent 
of the total, compared with the 14 per cent for the 
Atomic Energy Oommission and 4 per cent for both 
the National Advisory Committee for Aeronautica 
and the Federal Security Agency. During 1952, 
307 million dollars was allotted for increase of existing 
research facilities or construction of new laboratories, 
198 million dollars of this gomg to the Department 
of Defense and 60 million to the Atomic Energy 
Commission. 


University of Sheffield 


Taa United Steel Companies, Ltd,, have estab- 
lished a research fellowship in metallurgy in the 
Univeraty of Sheffield, tenable in the Department of 
Metallurgy, the object of which will be to advanoe 
metallurgical knowledge and not to train persons for 
research, Appointments to the fellowship will be 
made from time to time from among soientific _ 
workers who have already served their apprenticeship 
= research and have shown ability to conduct 

sa tg dent investigations. The fleld of study within 
they will be to work will be ferrous 
metallurgy, but this not exclude the appomt- 
ment of researchers in refractory matters, knowledge 
of which is of great i oe in ferrous metallurgy. 
The fellowship will be worth at least £750 for the 
first year, rising by annual incrementa of £50, and 
will be normally held for five years. 

The folowing have been appomted lecturers in the 
University of Sheffield: K. H. Sutherland and E. P. 
Bernat (mechanical engineering); Dr. W. Eastwood 
and ©. Osgerby (civil engineering) ; and F. G. Wet- 
Oram. (glass technology). 


Institute of Navigation: Officers for 1953—54 


Tery following have been elected officers for 1953- 

54 of the Institute of Navigation: Presideni, D. H. 
Sadler, supermtendent of Nautical Almanac 
Office; Vice-Presidents, Air Chief Marshal the Hon. 
Bir Ralph Cochrane, formerly Vice-Chief of the Air 
Staff, and Captam F. J. Wylie, R.N. (ret.), director 
of the Radio Advisory Sarvice ; Honorary Treasurer, 
Francis Chichester ; Chairman of the Technical Com- 
matee, Wing Commander E. W. Anderson ; Chairman 
of ths Hneoutive Committes, Captain G. O. Saul, deputy 
master of the Honourable Company of Master 
Mariners. 


Colonial Service: Recent Appointments 


Tam following appointments have recently been 
made in the Colonial rvice: R. B. Allnutt (assistant 
director of agriculture, Nigeria), deputy director of 
agriculture, Weetern Region, Nigeria; M. A. Q. 
Hanachell (agricultural officer, Sierra Leane), develop- 
ment commissioner, Nt. Lucia; O. A. 8. Hynam 
(agricultural officer, Trinidad), agricultural officer, 
British “Honduras; A. Jefferies (agricultural officer, 
Tanganyika), director of agriculture, Seychelles ; 
E. A. Tai (senior agricultural officer, Jamaica), 
agronomist, Trinidad; E. H. Jaques (geologist, 
Federation of Malays), principal geologist, Federation 
of Malaya; H. E. F. Savage (principal geologist, 
Federation of Malaya), deputy director, Geological 
Survey, Federation of Malaya; G. H. 8. ood 
(asaistant conservator of forests, Uganda), senior 
scientiflc officer, forest botanist, North Borneo; E. 
Millmgton (senior agricultural survey officer, Geld 
Coast), agricultural survey officer, Gold 
Coast; V. I. Mulloon (senior agricultural amistant, 
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Trinidad), soil survey offlcer, Trinidad; R. M. 8. 
Neave (veterinary officer, Kanya), chief votermary 
officer, Cyprus; E. Pienaar (field officer (agriculture), 
Tanganyika), superintendent of agriculture, Tangan- 
yika; O. M. Taylor (education officer, Kenya), 
meteorologist, East African Meteorological Depart- 
ment, Hast African High on; R. J. R. 
Barrett, G. I. M. Martin CaO R Raper, agricultural 
officers, Federation of Malaya; P. A. P. Dawson, 
geologist, British Solomon Islands Protectorate ; 

J. Crosbie, soil survey officer, t of Soul 
and Land Use Survey, Gold Coast; J. O. Duerden, 
scientific officer, Nigeria; W. R. YV. Lort, cultivation 
officer t of Science and Agriculture), 
Barbados; J.’ A. Spence, plant pathologist, British 
Guiana ; R. M. Thompson, geologist, British Solomon 


- Islands Protectorate. 


‘and will be organized by the 


Tenth World’s Poultry Osis Edinburgh 


Tua Tenth World’s Poultry will be held 
im Edinburgh during August 13-21, 1954,.under the 
-@aspices of the World’s Poultry Science Association, 
Department of Agri- 
culture for Sootland. re the sessions on the readmg 
of papers the Congress will be divided into five 
sections covering the following topice : jog and 
breeding ; physiology and nutrition ; and 
their control ; 
husbandry and miscellaneous. Any person may 
submit a paper to be read at the whether 
or not he is a member of the World’s Poultry Science 
Association. Papers should be 1,500--3,000 words m 


length, written in Engliah or French, and must be 


W 


tariat before October 81, ies, and the fall text 
before January 1, 1954. Further information can be 
obtamed from the Secretariat, Tenth World's Poultry 
Congreas, St. Andrew's House, Edinburgh 1. 


Origins of Resistance to Drugs: 
Washington, D.C. 


A SYMPOSIUM on the origins of resistance to drugs, 
etc., is being organized by the United States Office 
of Naval pen and the University of Pann- 
sylvania and will be held n Washington, D.O., during 
March 25-27, 1954. The symposium will consist of five 
successive seasions devoted, respectively, to the fol- 
lowing topiœ : the origins of microbial drug resist- 
ance; tolerance and addiction to and 
alcoholism ; redistance to insecticides and herbicides ; 
factors in ‘Teaistance to infectious agents, the bio- 


Symposium In 


chemical mechaniam of carcinogenesis and the nature - 


of tumour immunity; and a concluding session 
devoted to the integration of the questions of 
resistance from the genetic, physiological and 
chemical pomts of view. Papers will be given by 
invited followed by discussion from 
the audience. Application forms and further informa- 
tion can be obtained from Dr. M. G. Sevag, Depart- 
ment of Microbiology, School of Medicine, University 


' of Pennsylvania, Philadelphia 4, Pennsylvania. 


International Council for Electrodeposition ; Con- 
ference In London 
Ar the first meeting of the newly constituted 
International Oounsil for Electrod ition, which 
was held recently in London at he weadeun cs of 
the Institute of Metal Fmishing, plans were laid for 
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the forthcommg international conference to be held 
in London during April 21-24, 1054. A large number 


parti 
States, and it is hoped to organize a special seasion 
to discuas the latest American practices in electro- 
deposition. The Institute of Metal Finishing has 
that on the eve of the international con- 
ference the Hothersall Memorial Lecture for 1953-54 
will-be given by Dr. William Blum, who is well known 
in the of electrodepoaition through his study of 
electrochemical processes and other problems. Mem- 
bership of the International Council is open to 
technical societies and institutes out the 
world with interesta m the fleld of epoaition. 
They are invited to write in the first place to the 
honorary corresponding secretary of the Council, Dr. 
8S. Wernick, Institute of Metal Finishing, 32 Great 
Ormond Street, London, W.OC.1. 


Glassware for the Laboratory 


Two well-known British manufacturers of labor- 
atory have recently published catalogues 
which should be of interest to a wide range of 
scientific workers. One of the firms, Quickfit and 
Quartz, Ltd. (Heart of Stone Works, Staffs), has a 
list giving the prices of apperatus made by them and 
also an illustrated catalogue giving full particulars. 
The taper on ‘Quickfit’ ground-gissas jointe agrees 
with that specified in British, American, Belgian, 
Czech, Dutch, French and German standards. The 
catalogue also illustrates many lies of appar- 
atas which can be made from parts supplied by the 
firm. The other catalogue is from James A. Jobling 
and Oo., Ltd. (Sunderland, Co. Durham), the sole 
manufacturer in the United Kingdom of ‘Pyrex’ 
laboratory and acientific glassware. The descriptions 
and prices are given of a large range of apparatus ; 
the jointa of parts that can be assembled are inter- 
changeable. The firm will also make special apparatus 
in ‘Pyrex’ glass to designe of users. 


Announcements 


Mz. D. N. Lown, secretary of the British Asocia- 
tion, has been appointed secretary of the Oarnegie 
United Kingdom Trust in succession to Mr. James 
Wilkie, who is due to retire on March 81, 1954. 

A waarrie on ‘‘Re-establishing Scientific Contacts 
with the U.8.8.R.”’ will be held under the auspices 
of Science for Peace at Denison House, 269 Vauxhall 
Bridge Road, London, on October 28 at 7.30 p.m. 
Prof. K. Lonsdale will take the chair and the era 
will be Dr. J. 8. D. Bacon, Prof. J. D. Bernal, Dr. 
D. M. Crowfoot Hodgkin, Dr. A. H. Gordon and Prof. 
J. H. O. Whitehead. Questions and discuasion will 
follow. Tickets (price Is.) can be obtained from 
Science for Peace, 49 Flower Lane, London, N.W.7. 


Tzs Nutrition Panel of the Food Group of the 
Society of Chamical Industry will be holding a series 
of meetings during the session 1958—54 under the 
general title of ‘“‘Nutritional Appraisals’. The first 
meeting will be held in the Rooms of the Chemical 
Society, Burlington House, Piccadilly, London, W.1, 
at 6.80 p.m. on October 28, when Dr. A. E. Bender 
will discuss proteins. Other meetings in the series 
will deal with calories and basal metaboliam on 
December 9 and vitamins on January 27. Further 
information can be obtained from the honorary 
secretary of the Panel, L. O. Dutton, Virol, Ltd., 
Hanger Lane, Ealing, London, W.5. 
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NEW PHYSIOLOGICAL LABORATORY 
AT’ OXFORD 


` NEW Physiological Laboratory has been built 

in Oxford, at a cost of £300,000, and is now 
coming into use. It has been designed by Prof. 
E. G. T. Liddell, Waynflete professor of physiology 
in the University, m consultation with the architects, 
Mewrs. Lanchester and 

The old laboratory waa begun in 1888 and oost 
£10,000. In those days the annual mtake of students 
was small—seven in 1887. In 1908 a new block for 
physiological chemistry was added, at a cost of 
£5,500. The bui could then sccommodate an 
optimum number of twenty-five students a year, and 

in 1914 the number was twenty-six. Severe strain 
was first felt in the wake of the First World War: 
the 1923 class numbered 68. In 1926 things were 
made easter by the foundation of the t of 
Biochemistry, m that bench space for the whole of 
‘chemical physiology’ was no longer needed in the 
old laboratory. But student numbers never fell to 
the pre-War level: the number of class-meetings 
attended by each student had to be cut down, 
classes had to be duplicated, and the need for a new 
laboratory became every year more urgent. The late 
Prof. John Mellanby planned a £102,000 building in 
the late 1980's, but ths had to be given up in 1989. 
The newly built Laboratory will bring relief to 
studente and teachers alike, for the 1952-53 class 
numbered 79, exceeding by threefold the capasity of 
the old classrooms. 

The new building is of stone-coloured brick. It 
has four stories, three staircases and goods and 
passenger lifts. It is long and narrow, 360 ft. long 
and 75 ft. wide at ita centre. This shape, imposed 
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by the shape of the only available site, gives a 
spurious impression of vastneas which oan only be 
corrected by viewing it end-on. It provides bench 
space for an annual intake of a hundred students. 
Research accommodation is also increased, but not 
in proportion to the increased room for teaching. 

The main entrance hall and large lecture theatre 
together fill a large part of the centre of the building, 
and are two stories high. The lecture theatre seats 
250, in fourteen parallel, steeply aloped | tiers. At the 
back are external projection and chambers, 
and beneath these a glass-fronted gallery whence 
late-comers may see what goes on within, and whence 
they may unobtrusively enter. For demonstrations 
there is an oval well-shaped theatre with leaning- 
space for a hundred spectators. Also on the ground 
floor are two classrooms for muscle—nerve experi- 
ments; a darkened classroom for ophthalmic work ; 
the main engineering shop; and four research rooms 
(one of them screened from electrical interference), 
with their pho hio dark-rooms and office and 
workshop accommodation. 

On the first floor are the profeesor’s offices, and 
two research rooms, with dark rooma, for himself and 
his assotiates. Human physiology has two olas- 
rooms and three research rooms, one of which incor- 
porates a cold room. The staff common room is on 
this floor. 

The second floor has a small lecture room seating 
85; a large claasroom for histology, and a smaller one 


- for more advanced histological work for the senior 


class; classrooms for mammalian physiology and 
for advanced electrophysiology ; the library; and 
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the photographic studio. Research accommodation 
on this floor comprises three suites of small mter- 
connected rooms adapted to the needs of micro- 
scopical work. 

The third floor opens out on to a large area of the 
whole length of the second-floor roof, which can be 
used for experimental work on muscular exercise, the 
subjects’ courses being timed from the bay windows 
_ of a special observation room. On this floor are the 
operating theatre and X-ray room; an observation 
room for the peychological testing of small and large 
pee ; and a spacious and well-ventilated_animal 

ouse, which includes a sound-proofed dog-kennel 
room. 

The Laboratory has been designed with the view of 
maximum adaptability of purpose. Rooms filled with 
extensive and permanent ch installations are few, 
and most of the classrooms and research rooms could 
be differently divided and furnished from time 
to time, as changing interesta and emphasis may 


require. 

Enough has probably been said to show that 
Oxford’s problem of madequate bench space for 
physiology has been solved. Elementary mstruction 
A r ded and a start can 
be made with the re-expansion of the content of the 
courses in advanced physiology. The extent and 
direction of this expansion nust, of course, depend 
on the interests of the research workers who form 
the teaching staff. Its pace will depend on ths rate 
at which financial stringency will allow remforoement 
of their numbers to a level which will restore the 
student-teacher ratios of the senior classes of former 
days. For there is to be no weakening of the traditional 
policy which strives to place before the large majority 
of Oxford medical students educational opportunities 
which are elsewhere restricted to men and women 


proposing to specialixe in biological research. 
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NINTH INTERNATIONAL ` 
CONGRESS OF GENETICS 


HE post-war trend im international scientific 

meetings has been towards small symposia and 
conferences, and, as a consequence, there are now 
considerable opportunities for contact between those 
working within each of a number of limited fields. 
The mam function of international congresses has 
become the complementary one of discussion between 
workers in different branches of broader fields. On 
this standard, the Ninth International Congress of 
Genetics, held this year in Bellagio during August 
24-31, has been more successful than the two pre- 
ceding ones (Edinburgh, 1939; Stockhohn, 1948), 
and the organizing committee deserves the gratitude 
of all the members who participated. 

The reasons for thia success are essentially twofold. 
First, the number of participanta—-more than eight 
hundred—though somewhat larger than at the 
Eighth Congress, was still amall enough for everyone 
to meet everyone else. With numbers exceeding, say, 
one entered att contacts outside the sessions 
can only ective require deliberate planning. 
Second, the Congress was centred not on a Iowa but 
on a small and quiet holiday resort. In Bellagio, 
members of the were socommodated in 
hotels along a short stretch of the shore, and most 
of the cafés were in the same stretch: thus meeting, 
or looking for, any member outside seamon time was 
only a matter of walking a few yards. Unfortunately, 
Bellagio could not acoommodate all the members : 
part were accommodated ten minutes away by boat 
across the lake, and the two groupe became effectively 
separated in the evening. 

The plenary seasions of the Congress were held in 
the dining-hall of a big hotel, with unsatisfactory 
acoustics and ventilation, and the sectional sessions 
were held in the classrooms of a local school, some 
of insufficient capacity. These shortcomings were the 
price to be paid for by choosing a locality without 
the facilities of a university, but it was well worth 
paying in view of the other ad There are 
two leasons which this Congress has brought home. 
One is that the main purpose of a congress can be 
achieved only if the numbers are kept well below 
the thousand mark. The other is that a small centre 
is preferable to a large town; if it could also have 
lecture-room facilities of university standard, then 
so much the better. 

The work of the Congress was arranged in a novel 
way. The afternoons were reserved exclusively for 
plenary sessions, each with three or four invited 
pepers—twenty-seven in all. During the mornings 
there were eight ial sessions aimultaneously for 
papers of fifteen mmutes length (about three hundred 
in all). These special seasions were in with 
invited lectures (fourteen in number), not overlapping 
with one another. 

It would be impossible to give here more than an 
idea of trends in genetics, as detectable at the 
Congress. 


The study of oe the genes play in the 
function of the cell, secondarily in the organism, 
has become one of the central flelds in genetics. This 
trend can be detected quite clearly even m indirect 
approaches : for example, researches on the arrange- 
ment of the genes along the chromosomes, on the 
induction of specific mutations, on the process of 
mutation itself, and even on quantitative inheritance, 
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are all strongly biased towards this functional aspect. 
Tho opening address of the president, Prof. Richard 
Goldschmidt, on what he called the dynamic versus 
the static approach m genetics, put into a nutshell 
what became increasmgly clear as the work of the 
Congress proceeded. 

Another impreagion from the pepers presented at 
the Congress is that the microscopic study of the 
chromosomes has reached an impasse, except as a 
branch of comperative morphology: it is waiting 
for substantially new techniques and substantially 
new ideas. As for the former, there was one demon- 
stration on electron microscopy of chromosomes in 
meiosis which was of enough interest to suggest that 
this might be one of the new techniques. , 

The genus Drosophila has now come back into ita 
own for a new purpose: the study of natural 
populations. Under the stimulus of genetic investi- 
gation so much work has been done on the sys- 
tematica, the ecology, the comparative anatomy 
eee comparative karyology) of the mnumerable 
species of Drosophtla that this genus is now the ideal 
tool in this fleld. 7 

The numerous pepers presented showed that the 
interest m quantitative inheritance has expanded 
enormously since the last Congress. If its exponents 
can keep the distinction between statistical tools and 
biological ends clear, this is obviously a fleld of great 
future mmportance. ~ 

As to human etics, there is a growing interest 
both in the study of inheritance of particular con- 
ditions and of the comparative genetiog of popula- 
tions. Indeed, man takes now a rank not far from 
that of Drosophila and of micro-organisme as a 
subject for genetic research. 

The Congreas will certainly give fruits both in the 
direction of personal friendship, renewed or promoted 
de novo, and of new ideas ariamg from croes-fertiliza- 
tion. G. PONTEOORYO 


INDUSTRIAL RESEARCH 
DIRECTORS 


HE report of the third Conference of Industrial 

Research Directors and Research Managers, 
organized by the Industrial Research Committee of 
the Federation of British Industries, which was held 
at Ashorne Hill during April 17-19, 1953, has now 
been published*. The main subject of the conference 
was the commercial utilization of research resulta, 
and the report thus deals with an aspect of pro- 
ductivity with which the Advisory Counail on 
Scientific Policy and the Department of Scientific 
and ‘Industrial Research are mcreasingly concerned. 
Dealing with the problem fram. the point of view of 
company management,-Lord Baillieu, who outlined 
policy and practice in the ronal ibaa Co., urged. 
that ıt is easential to operate within our resources of 
finance, man-power and equipment. Research pro- 
grammes should be conceived and keenly reviewed 
in terms of the conditions which a new idea or dis- 
covery must meet to achieve success; but we ahould 
not lose sight of the wider horizons and fundamental 
researches which have challenged the ingenuity and 
courage of men, and to which the British genius has 
responded so outetandmgly. From the production 


+ Federation of British Indostmes. of the Third Conferences 
of Industrial Directors end Hill, 1083. p vi+ 
70. (London: Federation of ustrics, 19043.) 33, 
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point of view, Mr. Q. 8. Samways thought that in 
the metal container industry science has opened 
the way -to revolutionary rather than evolutionary 
changes ; research presents a problem not in finding 
ideas or in the method of implementation, but in 
finding the right type of young men and the large 
capital investment required. From the research point 
of view, Dr. N. P. Inglis urged the importanoe of a 
full and harmonious relationship between research 
and production departments. Elimination of problems 
of understanding, communications, joint consulta- 
tion, eto., is largely a matter of personnel, and 
particularly of securing the right personnel and 
moving them about in the right way in their carly 
years. Mr. E. R. Davies, describing the relations be- 
tween research work and production in Kodak, Ltd., 
emphasized the way in which collaboration between 
plant and research workers is fostered by frequent 
informal as well as formal contacta, though the 
manufacturing departments are not paralleled en- 
tirely by laboratory groups in the research depart- 
ment; the four main types of manufacturing 
activity have been kept successfully in touch with 
development work and research groups through a 
system of four senior co-ordinators. Mr. J. B. 
Mitford stated that in Fibreglass, Ltd., the production 
department looks to the research jee rela for 
new manufacturing methods, or revolutionary im- 
provements in existing methods, for the rapid tracing 
and elimination of causes of trouble in regular manu- 
facture, and for the provision of a testing and 
advisory service on raw materials and finished 
products. Frequently, he admitted, the production 
side is at fault in failing to give the whole of the 
facts, and he streesed the necessity of research and 
development men establishing a high reputation with 
the Junior management and production people at the 
foremen-level. 

The papers on utilization of research resulta as a 
sales problem, whether from the sales or the research 
point of view, and the subsequent discussion 
indicated that it is not quite so easy to establish a 
satisfactory relation between research and sales 
departments as between research and production 
departments. The easential point seems to be to 
maintain a proper balance and relation in the traffic 
of ideas between the two departments, and it is 
desirable that the practical experience of the sales 
side should receive full consideration in any dis- 
cussions on the shaping of research and the evaluation 
of reasearch p There is a place for creative- 
minded scientists with commercial instincta m the 
sales organization, in order to digest the import of 
sales intelligence and translate it Into research ideas ; 
but Dr. H. E. Merritt pointed out that it 1s also 
essential that the product situation should be 
reviewed, past performance appraised and probable 
future trends analysed at a high level m management. 
Much discussion centred on the training of salesmen, 
though the need for technical training was also fully 


The fourth session was concerned with creating 
the right atmosphere. This, Mr. H. C. H. Graves 
urged, 1s partly a matter of human relations, and he 
thought there is room for some research into adminis- 
trative methods, ete., of-improving co-operation. If 
the importance, integrity and dignity of the individual 
are recognized, group attitudes would adjust them- 
selves satisfactorily: the important thing is to 
encourage the right overall attitude to the economic 
objectives of the firm and industry, and appreciation 
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for a common end. Mr. H. W: G. ett maintain 
that the preservation of good relations between the 
. Tesearch department and other departmenta set ec 


pee Anite craig ay 
in many ways, not a opening rote ea From & 


purely technical point of view, Mr. Hignett urged 
that four maxims should be observed : never give 
advice until all relevant facts are known and the 
background is clearly understood ; with this proviso, 
never fear to criticize when constructive criticiam is 
in the company’s interest; never relax efforts to 
make research reporta concise and clear; and, 
wherever ‘possible,-let other d ts take more 
than their fair share of the credit for exploiting the 
resulta of research. Finally, to secure full value from 
the research effort of Great Britam, we need a little 
more imagination and a lot more courage. Discussion 
centred. on the importance of good organiration, the 
danger of over-organization destroymg personal 
initiative, and the need for making all workers aware 
of the dependence of our economic survival upon the 
development and exploitation of new research ideas. 
The right atmosphere can be created on the basis of 
mutual trust “in one another and im each other’s 


integrity and sincerity of purpose. 





ATHLONE FELLOWSHIP SCHEME 


FOR CANADIAN ENGINEERS 


HE Athlone Fellowship Scheme, now in its 
third year of operation, is designed to bring 

to Great Britain every year thirty-eight Canadian 
graduates in engineering for sa uate studies 
over two years. The Fellowships are 


` “tenable in industry or in æ university, or may be 


divided between both. They cover the cost of travel 
to and from the United Kingdom, with a subsistence 
allowance of £6 10s. a week, the cost of tuition at a 
‘university and allowance towards text-books, and a~ 
travel grant of £25 a year for Journeys withm the 
' United Kingdom. The net oost of the scheme is 
carried by the British Government. Some account of 
the operation of the Scheme was given by' Dr. W. 
Abot Gia paper toad by hie cn Aon 10 at a jomt 
meeting of the Institutions of eal Engineers, 
Mechanical Engineers and Electrical Engineers. 
There are two clames of award: one for those 
about to graduate, on a quota basis, which ensures 
not fewer than two awards in each Canadian university 
_ (with the exception of New Brunswick); and, on & 
national basis, for those who have already graduated 
and are at work. The latter selection is at present 
experimental. The fundamental aun of the Scheme 
is to familiarize Canadian graduates with British 
industry, and it is thus desirable to ensure that as 
many as possible of the Fellows enter industry and 
saturaté themselves with workshop techniques and 
the products thereof. Most graduates, however, have 
preferred to continue their studies in a university, 
with the view of.securing a higher degree. This is 
due to the fact that North America is ‘higher-degree 
conscious’ to a much greater extent than is Great 
Britain, and research sppointmenta in Canada 
invariably call for higher degrees, usually the doctor- 
ate. During 1952-58 eighteen of the Fellows opted 
for university training, and only nme for industrial 
training, a8 compared with twelve each, respectively, 
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daring 1951-52; kad if this aut contmues the basis 
of the Scheme msy require re-examimation. 

The Scheme is best suited to the requirements of 
the graduates in mechanical, electrical and chemical 
engineering, the position m civil engineering being 
more diffoult because much of the work of prime 
interest to Canadian engineers—for example, water 
conservation and irrigation schemes—tlies overseas. 
Perhaps the most important single factor operating 
against the success of the Scheme is the intense 
demand for graduates from all branches of the 

industry, both in Canada and the United 
oe starting salaries, as much as 400° 
dollars a month, are offered, with attractive oon- 
ditions. Only graduates able to take the long view 
are likely to offer themselves for Fellowshipa, and it 
is probable that the great bulk of the graduates with 
a practical bent do not apply for Fellowshipa but 
seize the opportunities now presented in Canada. So 
far as each individual is concerned, the success of 
the Scheme ee very largely on the people he 
meets d his training, and upon the people with 
whom he lives. Not all of these may be much oon- 
cerned to send the young man home with a good 
opinion of Britain and its institutions. 
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CONTROL OF MULTI-RESISTANT 
'  HOUSEFLIES 


By H. WICHMAND 


Government Pest Infestation Ari Springforbl, 
Denmark 


8 the fly-populations on practically all Danish 
farms\owing to an excellent organization of the 
control) have developed resistance to the chlorinated 
hydrocarbons used as insecticides, in 1951 I examined 
the possibilities of safely using Parathion in fly centrol. 
Obviously it would be too dangerous to spray this 
substance on the walls of stables, pigsties, eto., and 
furthermore, the Parathion would be rapidly hydro- 


-lysed by the lime-wash with which all the stable 


walis in Denmark are covered. 

So we looked for a cheap but still sufficiently 
strong material which might a ted with 
Parathion and used as stri under the 
ceilings like festoons. fo the Unite! Blaka strips of 
metal screen treated with Dieldrm and other chlor- 
inated hydrocarbons have been used for fly-control!', 
but this material was too expensive for us, and we 
found gauze strips (as used for bandages) most suit- 
able for the purpose. Laboratory investigations 
showed that gauze impregnated with a st 8 cent 
solution of 35 per cent Parathion had a rapid killmg 
effect on houseflies, and that the gauze stri 
suspension for two months m an air-conditioned 
room with a constant of 25° O. and 
continuous air renewal still had the effect that, of 
Be a ae a 
cent were paralysed within two hours, 100 
cent within three hours. Then experiments were 
carried out in two stables seriously infested with 
flies. Approximately 1 m. of gauze was used for 
every square metre of ceiling, and after a few days 
the fly population had been reduced from s number 
of about two hundred per animal (cows, horses and 
pigs) to two or three ee ten animals. 

cag ade rela hee ed eventually in a Danish 
farmers’ bulletin, and.the pesticide industry began 


- October: i 1953 


the production of fy- Thé dustrial stripa 
were produced in a l of 10 or -100 m. and a 
breadth of 2-5 or 5 cm., and contained 0-5 or 0-7 gm. 
x een: ee ett ot 1) x 2-5 om. (2 or 2-8 gm. 
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per sq. m.). Flies exposed to newly made strips only: 


needed a touch to receive a lethal dose. Strips which 
had been in use for six months in an air-conditioned 
room with a temperature of 20° O, and continuous 
air renewal killed 100 per cent of the flies after one 
minute’s exposure. 

In the summer of 1952 such stripe were used in 
the stables, cowsheds, pigsties, ete., of about 20,000 


farms. In the summer of 1953 the stripe have been’ 


used on between 75,000 and 100,000 farms, to the 
satisfaction of nearly all the farmers. : 

The effect only failed in a few cases, icularly 
where the strips were only used on s single farm in 6 
village; general use elmminated the fly trouble until 
the end of the season. - 

The Danish Health De t has permitted the 
use of the method, an accidents have been 
reported. > 


Ementas D Schwardt, H H., and Nolton, L. B., Seay end Sanii. 
Ohem., 1, 27 (1061). 


CULTIVATION OF POPLARS 


aa of lars has for long been used for 
es, but research work during the 
oe ee 
other industries. Mr. T. R. Peace, of the Forestry 
Oommission, describes the work on p i ode in Bulletin 
No. 19 of the Commission*, a publication which 
supersedes Forest Bulletin No. 5 (1928) and Forestry 
Commission Leaflet No. 27 on ‘Poplar Planting” 
(1948). The chief attraction of the poplar as a tree 
crop is the rapidity of its growth, for on suitable sites 
it grows much faster than any other tree hardy in 
the British Isles ; and there is a good market for its 
timber which, in addition to matches, is used for 
veneers and other igh goa Propagation, which is 
usually by cuttings, is , and plantmg and sub- 
sequent treatment are dor not difficult. The troubles 
are that the choice of vaneties is bewildering and 
becomes more s0 with the production of new hybrids ; 
the selection of the site for raising the crop needs 
care and variations in propagation and tending. 

The cradle for the growing of commercial poplars 
hes in Western Europe, and particularly in 
Belgium and the Netherlands. The main countries 
with large stands of natural poplar are Swedan, 
Finland, the United States and Canada. It is with 
the object of clarifying the central position of poplar 
propagation and planting that the present’ bulletin is 
written, and iradly illustrated. Mr. Peace points 
out that our knowledge of poplar cultivation and, in 


particular, De ee eee 


heavily grassed sites is still very far from 
The traditional practices that have long been ren lowi 

on the Continent of Europe are not necessarily the 
best, and in any case may not always be practicable 
under the conditions met with in Great Britain. The 
published literature on poplars is very large but is 
most strictly specialized; only in Holland and 
Germany are there text-books covering all aspecta of 
poplar cultivation, and these are in the languages of 
the countries. 


Forestry Oommusion Bulletin No. 19: Poplars. By T. B. Peace, 
Pp. fy+60 +24 plates, (London: H.M.B.O., 1952.) 72. d. net. 
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The im “interest in poplar cultivation is 
evidenced ‘ea the number of countries which have 
formed national poplar commissions to promote the 
study of poplars and encourage their cultivation. On 
the initiation of the French, an International Poplar 
Commission was set up in 1945, holding ita first 
meeting in Paris. 

The French peasant in some parta of France has 
long known the poplar and the rapidity of its growth, 
and instances are known whereby when a daughter 
is born the father has planted a few rows of poplars 
on his land to form her dot when she is married. 

The trees of chief interest arc the white poplars, 
aspens, balsam poplars and black poplars. The 
bulletin deals sin botanical description and choice 
of variety, sylviculture (site, nursery practice, and 
planting), diseases and peste (particularly insecta and 
fadgi), and properties and uses of poplar timber. 


HELICAL STRUCTURE OF 
CRYSTALLINE DEOXYPENTOSE 
NUCLEIC ACID 


By Dr. M. H. F. WILKINS 


Medical Research Cound! Blophysics Research Unit, King’s 
College, London 


AND 


Da W. E. SEEDS, Dr A. R. STOKES and 
Dr H. R. WILSON 


Whaeatstone Physics Laboratory, King’s College, London 


XACT information about the molecular con- 
figuration of deoxypentoss nucleic acid may well 
serve as the basis for understanding its biological 
function. It has been shown by X-ray diffraction’ 
that molecules of deoxyribonucleic acid (in the form 
of sodium salt) exist probably in a helical con- 
figuration when im the e state. Proof of 
the helical structure would be difficult to obtain from 
the two-dimensional view of the molecule provided 
by study of paracrystalline material. The regularity 
of the molecule is so great, however, that it may be 
ia bag te agian i ‘4 with a remarkably high degree 
lecular order, and X-ray study** of oriented 
see Alline deoxyribonucleic acid has enabled a three- 
drmensional view of the geometry of the molecule to 
ai obtained. The purpose of this article is to describe 
a preliminary way further three-dimensional data 
of this kind and to suggest that proof is now available 
that deoxyribonucleic acid consista of two helical 
intertwined polynucleotide chains and to show, as a 
result of molecular model building, that this structure 
may be of the type suggested by Watson and Crick’. 
Franklin and Gosling? have recently published 
two- and three-dimensional Patterson diagrams of 
crystalline calf deoxyribonucleic acid, and by means 
of these arrived at conclusions in many ways similar 
to ours. The present work owes much to them and 
we wish to thank them for making available to us 
unpublished data. Further work is in progress; 
clearly all doubta about the basio geometry of 
deoxyribonucleic acid must be eliminated, for only 
then can the structural chemistry of ita specific 
biological properties and the structure of nucleo- 
protein be approached on a sound basis. 
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The X-ray diffraction. dialogen, 
of orystalline deoxyribonucleic acid 


(sodium salt) is shown in Fig. 1. 
In view of ita very complex bio- 


genetical transforming* of bacteria) 
ib ia remarkable that its crystallinity 
is so perfect, for such 


cular simplicity. We have found 
no differance in the diffraction 
patterns of oryatalline pee ath 
nucleic acid obtained calf 
thymus, mouse sarcoma, guna 


coccus and Paracenirotus ere: 
although the ratio of bases in 
deoxyribonucleic adids varies ey 


combined with the irregularity 
sequence of nitrogen ee a 


which is only resolved hy a simpli- 
fying concept such aa the specific 


— of bases suggested by 
ataon and Crick’. 

A qualitative view of the X-ray 
_ photograph shows several main 
eatures which point clearly to the 
type of structure mvolved, but the 
data may be interpreted with more 
certainty when reflexions are 
indexed and intensities measured 
and plotted in reciprocal space. By 
using & high-resolution pinhole 
camera, about a hundred and 
„twenty separate reflexions were 
-resolved in the fibre photograph. 


Fig. 1. X-ray 


miorodensitomster. The values are 


The unit œl of calf thymus 
deoxyribonucleic acid has been given’ as face 
centred monoclinic : 

a = 220A. b = 39-8A. om 28-1A. B =m 88g’. 

We find the values for mouse sarcoma deoxyribo- 
nuclaio acid to be: 

a = 22:2 A, bm 40-4 A. cm 28-1A. B mm 971°. 


Deduction of the Main Features of the Structure 


Fig. 2 shows a two-dimensional view of the 
intensities of reflexions plotted in space. 
When reflexions overlap, the intensity is divided by 
the number of reciprocal lattice pointes possibly 
involved. 

(a) The structure ts halioal. The pattern corresponds 
dn striking fashion with the Fourier transform of a 


by 
structures m which rods or sheets are molined to the 


axis. These peeudo-helical structures oan be dis- 
tinguished, however, by the fact that they do not 
give several zeros of Intensity on the layer linea, and 
the form function is not circularly symmetrical about 
the fibre axis. Sa peti SE deoxyribonucleic 
acid only were a le, tt would be impossible to 
establish the circular symmetry of the form TE 


ccrypentoee nuaiaio acid (avium malt) at approximately 75 75 per oent relative 
ring is dus to impurity. (Dearypentose nucleo 
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and hence three-dimensional: data obtained from 
study of the crystalline acid are necessary if the 
helical nature of the structure is to be proved. This 
is discussed. later. 

(b) A mayor part of the helio has one sharply defined 
diameter. The intensity distribution on the second 
layer Ime and on the outer parta of the 
alternates markedly between strong and 
corresponds respectively with the functions J,’ and 
J,’ (squares of second- and zero-order Beesel func- 
tions). This diffraction would be produced by a helix 
of sharply defined diameter of about 18 A. The 
intensity on the 4th, Sth, 6th. 7th, 9th and llth layer 
lines ds y to the main maxima of the 
functions J,*, Je’, Ja’, Ji’, J," and J," (Fig. 2), again 
for the same diameter of 18 A. 

(0o) There are two coanial 18 A. diameter helices 
ee eS PEA OA ee apart. The ist and 3rd 

layer lines are weaker than the second, and the 

respond roughly with J," and J,’ 
(Fig. 2) respectively, for a helix of diameter approx- 
imately 10 A. The strong diffraction from 18 A. 
diameter helices observed on the 2nd layer line, but 
abeent from Ist and 8rd, indicates that the structure 
contains two 18 A. diameter coaxial helices spaced 
along the fibre axis by anaes (aes Bis a 
length of 28 A. (the layer line spacing) (see 
The inner regions of the equator correspond to a 


tor 
and 


es ~ 
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«mallar average diameter than'18 A., and if the 10 A. 
helix extends over a range of diameter from about 
ð to I4 A. it will contribute mainly to the inner 
-gions of the equator and will not affect much the 
yuter region, which to J,2 of 18 A. The 
ial intensity distribution will then be accounted 
for by the addition of the amplitudes diffracted by 
Khe 18 and 10 A. helices Fig. 2). The 18 A. diameter 
Hhelices do not contribute J, to the 4th layer iline; 
hence the thickness of the 18 A. helm in the axial 
direction must be at least 3-5 A. 

(d) Spaced centrally between the two 18 A. diameter 
Melioss 13 one helix of mean diameter abow 10 A. We 
expect that the 10 A. helix may contribute to the 
ity of the 2nd layer lime. If this intensity 
gollowed accurately a J," function, the heights of the 
marimea first and second closest to the centre of the 
layer line would be in the ratio 1: 0-4. In fact, these 
Iheighta are about equal. If a small amplitude of Jp 
-corresponding to 10 A. diameter, is added ow of 
aphass to the 18 A. J,, such an effect would be pro- 
«duced (Fig. 2). Hence we expect the 10 A. diameter 
Bhelix to along the helix axis halfway 
between the two 18 A. diameter helices, the whole 
system being coaxial. This 10 A. diameter helix is 
sapparently that part of the structure which Franklin 
and Gosling have remarked’ is not repeated l4 A. 
apart along the fibre axis. Indications of this amgle 
helix can, m fact, be seen on their two-dimensional 
Patterson di 

(e) There are eleven nucleotides per turn of ons helsa. 
“This is deduced from the fact that there is a system 
of Bessel function maxima con ing on the centre 
of the llth layer line (see also ref. 8). 
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(J) The nucleotide shape resembles that of a rod 
inolined to the helix axis. If the helical system ia 
divided into nucleotides by planes at right angles to 
the helix axis, the intensities of the 10th, 9th and 
8th layer lines would resemble that of the zero, lst, 
2nd and 8rd layer lines. In fact, this effect is observed 
in so far as the 18 A. diameter helix does contribute 
to the 9th layer line (though weakly) and is partly 
absent from the 10th. But it is anomalous that ihe 
10 A. diameter helix does not contribute to the 10th 
layer line and the 18 A. helix does contribute, as 
J,', to the 7th layer line. These effects would be 
explamed if the nucleotides formed roughly a series 
of rods inclined at an angle of about 65° to the flbre 
axis in the opposite sense to the inclination of the 
helix. The X-rays are then reflected off theese rods 
in a direction about 25° to the fibre axis. The 10 A. 
diameter helix, being in effect divided by inclined 
planes, diffracts very little energy along the meridian, 
and the 10th layer line is ingly absent. 

The structure of the helical system. therefore begins 
to become clear and ita probable form is shown 


diagrammatically in Fig. 8. 


Circular Symmetry of the Form Function and the 
Elimination of Pseudo-Helical Structures: 


The fact that the form function, for example, on 
the.2nd layer line, alternates fairly smoothly between 
strong and very weak, indicates that it has circular 
symmetry about the fibre axis. Hence all pseudo- 
helical structures are eliminated. However, as the 
lattice is asymmetrical, a symmetrical form function 
is quite likely to produce general asymmetry of the 
intensity distribution. This effect, combined with 
some ambiguity of mdexing, gave rise to the sug- 
gestion’ that there might be a very definite asymmetry 
in the form function and therefore in the structure 
itaelf. If this were the case, the structure could not 
be helical unless the helix ware considerably distorted. 
Probably the greatest asymmetry of reflected energy 


762 
is obeerved on the 2nd layer plane. There is a marked 
tendency for the A, k, | pointa to fall near maxima 
of the J," form fonction and h, k, | pointe to fall 
near minime and, as a result, the energy is reflected 
asymmetrically. There is, however, little reason to 
-suggest that the form function deviates much from 
circular symmetry, and this applies on all layer 
planes. There are, howover, a number of real dis- 
crepancies, mainly in regions of low intensity, which 
probably result from alight distortions of the helix. 
In particular, it appears that the helix, when viewed 
along the fibre axis, may not be quite round in 
rection but elliptical. The eleven-fold nature of the 
structure also produces some asymmetry of the form 
function, but reliable data on this are not vet 
available. i 


Water Content of the Crystals and the Number of 
Polynucleotide Chains In the Helical System 


The water content of crystalline calf deoxyribo- 
nucleic acid has been given’” as approximately 
40 per cent of dry weight. We find a value of about 
45 cent for E. colt deoxymbonucleic acid. Together 
with density measuremente*, the water content may 
be used to obtam the number of nucleotides per 
repeat unit in the orystal and, hence, the number of 
polynucleotide chains in the helical system. Deoxy- 
ribonucleic acid is very readily denatured, and it 
would be unwise to ignore the possibility, that its 
fibres contain an appreciable fraction of degraded 
material which may not produce a distinct A-ray 
diffraction pattern. It was assumed’ that such 
amorphous material would have a higher water 
content than the. crystalline. We find, however, that 
specimens of deoxyribonucleic acid which have been 


ed always have a lower water content than ` 


undenatured material, and this content may be as 
low as 10 per cent (of. ref. 12). Henoe we expect that 
the number of nucleotides per repeat unit calculated 
from water-content measurements will, if anything, 
be greater than the true value. Our measurements 
indicate twenty-two or leas nucleotades per turn of 
the helical system (using density 1-47 gm. per o.c.*). 
There appears to be no doubt that there are two and 
not three polynucleotide chains m the helical system, 
each chain having eleven nucleotides per turn of the 
helix. f 
Molecular Model Building 


We have bult molecular models of the type 
described by Watson and Crick’ and have adjusted 
them to conform with our experimental data. The 
result is promising: it appears likely that m the 

me state?’ the pairs of bases lie oan 
straight lines passing through the helix axis and at 
right angles to it, and the C, and O, atoms of the 
suger are in the staggered position relative to each 
other. In the crystallme state the Ta of the bases 
(as suggested’) are inclined to the helix axis and the 
C, and C, atoms of the sugar are in the eclipse position 
relative to each other. The whole of the phosphate 
and sugar groups then lies approximately at the 
game distance 9 A. from the hel axis and forms two 
18 A. diameter helices spaced about 14 A. apart along 
the helix axis. The pairs of bases resemble rods 
inclined at about 65° to the hehx axis (see above) 
and form a aingle helix of diameter 5-13 A. halfway 
between the two'l8 A. helices. The model as a whole 
corresponds closely with the structure deduced from 
X-ray data, and calculation of the diffraction pattern 
from the model is in progress. One objection to the 
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structure might be that if eleven nucleotides are 
arranged on one turn of each helix, some of the 
Interatomic distances between different atoms in the 
same phosphate-eater chain, for example, O—O, C—O, 
are less (about 2-7 A.) than usual Van der Waals 
distances. But as such small distances are found im 
peptide chains’, this objection is probably not 
serious. 

We wish to thank Prof. J. T. Randall for advice 
and encouragement; Dr. J. D. Watson and Mr. 
F. H.C. Crick, Miss R. E. Franklin, Mr. R. G. Gosling 
and Dr. G. L. Brown for discussion: Drs. L. D. 
Hamilton, R. Barclay, J. Rowen, H. Ephruasi, Q. L. 
Brown and Prof. R. Signer for specimens, and Miss 
P. M. Cowan for advice on model building. One of 
us (H. R. W.) acknowledges award of a University 
of Wales Fellowship, and another (W. E. 8.) a grant 
from the British Empire Cancer Campaign. 
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CORRELATION OF PLIOCENE 
AND PLEISTOCENE MARINE 
BEDS 


By D. F. W. BADEN-POWELL 
. University Museum, Oxford 


HE theory of glacial control, by which Pleistocene 

changes of sea-level are believed to reflect changes 
in the volume of the earth’s ice-sheets, has been widely 
accepted ; but it is not always realized that it depends 
on the idea that custatuc changes of sea-level have 
taken place, the proof of which depends on the 
accurate dating and correlation of raised beaches 
over great distances. This point was emphasized 
by Daly many years agoi. particular, Deperet* 
tried to correlate some British raised beaches with the 
classioa| series in the Mediterranean, and I have made 
recently a freah attempt, summarized here, to corre- 
late British and Mediterranean marine beds, using 
the Mollusca as zonal fossils. 

Ever since the time of Lyell, it has been realized 
that the earlier marme deposita of the Pliocene— 
Pleistocene series contain more extinct shells than the 
later beds, and Gignoux'’, among others, proved a 
gradual reduction in the extinct Mollusca of the 
Mediterranean area as the sequence is followed up 
from the Astian through the Calabrian to the Bicilian 
and Tyrrhenian beaches. In the British area, a 
smiler progreasive disap ce of extinct shells 
can be traced from the Coralline through the 
Red Crag and the Icenian to the raised beaches and 
shell-beds of the Glacial Series, as is well known 
from the work of Wood‘, Harmer‘, Bell’ and others. 
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This similarity between the two areas suggests a 
basis for general correlation, but it i difficult to 
equate the individual stages by this method alone. 

In my own investigations I have found that the 
presence or absence of certain extinct species is 
important in subdividing the post-Icenian shell-beds 
of Britain, & point which I did not realize in my earliest 
work’. The oldest beds in the Drift are now known to 
contain such extinct forms as Panopaea faujans and 
Voluta lambertt (in Norfolk and Aberdeenshire), 
species which are unknown in younger glacial beds. 
At a later glacial stage, a few extinct shells still 
survive, including Nuoula oobboldias, Tellina obliqua, 

tnorassata and Nassa rettioosa, as in the 
Corton Beda (East Anglia)*, Yorkshire, Aberdeen- 
shire, the Isle of Man, the Wexford Gravels of south- 
east Ireland and at Selsey (Sussex). In some of 
these areas the marine material is glacially trans- 
ported, but its mollusoan assemblage remains 

le. In such ‘late-glacial’ beds as the 
Torbay and Portland raised beaches’, the March 
Gravels (Fenland)}*, the Kelsey Hill Beds (Yorkshire), 
the Clyde Beds of Scotland and Ireland, and in much 
derived material in North Wales, Lancashire, Cheshire 
and Shropshire, the extinct shells have peared 
almost entirely. Hmally, the still later Holocene 
beds of Scotland and Ireland contain no extinct 
species at all. 

These facts were discovered by making as complete a 
catalogue as possible of all the species occurring in the 
Pliocene—Pleistocene series, and this investigation has 
also brought to light some very important facts about 
the past changes in the climatic belts as shown by the 
distribution of some of the fossils. Gignoux* and others 
have shown that the warm conditions of Astian 
time in the Mediterranean area gave place to in- 
creasing cold (with fluctuations) durmg Calabrian 
and Sicilian, but that a warm fauna returned during 
the Tyrrhenian stage. Now it 1s most significant that 
an exactly similar olimatic sequence is found in 
Britain, where the warm fauna of the Coralline Crag 
gave place to ean cold durmg the Red and 
Icenian Crags, followed by a partial return of warm 
forms d the Corton stage’ (in East Anglia, 
Veni Meni ate the Isle of Man, Wexford 
and Sussex). This climatic sequence, considered 
with the method based on extinctions, suggesta the 
correlation shown in the accompanying table, the 
partial return to warm conditions in the Tyrrhenian 


and Cortonian being especially important. 





It was found in practice that there are discrepancies 
in detail between the sequence in Britain and that in 
the Mediterranean; but these can be eliminated by 
assuring that the temperature gradient in the eastern 
Atlantio was steeper in Pliocene and Pleistocene times 
than it is to-day. This assumption helps to expla 
the mixture of warm and oold indicators found m 
the Crags and in the Calabrian, and also in some 
deposits investigated by me in Lewis" and in East 

liat, This steeper tempersture gradient would 
le the cold ‘8candinavian’ species and the warm 
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‘Lugitanian’ forms to live nearer together than they 
do to-day, and even to interrningle. This assumption 
also explains why it is ible to find mainly warm 
indicators in oertain iterranean raised beaches, 
contemporaneous with a mixed warm and oold 
assemb in England and chiefly cold indicators in 
the Scottish Clyde Beds, all dated as Monastirian. 
These two methods of correlation based on extinc- 
tion and on the reconstruction of the climatic belts 
of the past are strongly supported by a detailed study 
of the evolution of certain groups of Mollusca, and 
give the same correlations. For example, Pecten 
wiandicus evolved from its Icenian ancostor at the 
game time that Panopaea faujastt was becoming 
extinct both in the Sicilian of the Mediterranean 
area and in the earliest glacial beds in Britain. An 
example of evolution within one group is seen in 
Turritella : Turriiella tricarinata is common in the 
Astian and in the Corallme Crag, and evolved through 
Calabrian and Red Crag times mto Turritella com- 
munis, which becomes the common form of this 
group at the ologe of the Calabrian — Red Crag stage. 
A comparison of certain Nassag of the two areas 
gives similar results: Nassa pygmaea seems to havo 
evolved from Nassa incrassata during the Calabrian 
and Red Crag; and Nasa reticulata first appears in 
ite modern form in the enian and Cortonian, 
having evolved from the Calabrian ~ Red Crag extinct 
species Nassa misiva. Several other shells, such as 
Venus fasciata and Neptunea contraria, show similar 
use in dating, but are not yet worked out in detail. 
These three methods based on extinction, climatic 
distribution and evolution agree in the correlation 
shown m the table. 
It is hoped that the evidence for the correlations 
here will soon be published in greater 
detail. They differ somewhat from those proposed 
recently by King and Oakley!* and by Zeuner'*, but 
agree better with Lagaaij's conclusions based on the 
Bryozoa'. These marine horizons should prove 
useful in the future as a basis for correlating certain 
non-marine deposits (plant beds, fluviatile, volcanic 
and glacial), including some containing Paleolithic 
implements, and there is already good evidence to 
show that this will be a valuable outcome of this 
Investigation. 
There is also clear ate that the heights of at least 
the Tyrrhenian and Monastirian beaches (dated 
tologically) correspond well for Britain and the 
iterranean. So far as this evidence goes, it con- 
firms the idea that eustatic changes of sea-level have 
really taken place, and therefore it helps to support 
one of the foundations of the glacial control theory : 
but it is most important to realize that the changes 
of climate reflected in the various marine fauna 
suggest that it is improbable that glacial contro] was 
the only, or even the most important, factor in determ- 


ming changes of sea-level. [May 22. 
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LETTERS TO THE EDITORS 


.. The Hdstors- do not hold themselves responsible 
. for opinions expressed by their correspondents. 
A E Dt ona eter 


Indélesyruvle Acid in Maize 


” Tam several reporta of the presence of indole 

acetaldehyde in planta (reviewed by Larsen), coupled 
with the recent isolation of mdoleacetonitrile koa 
cabbage’, suggest that numerous indole derivatives 
tela to indole-acetic acid may be of natural 
occurrence. The importance of such substances as 
precursors or breakdown products of the natural 
mamin needs no elaboration. It was therefore thought 
worth while to make an axtensive investigation of 
the indole derivatives occurrmg in plant materials. 

For this purpose phic methods have 
been developed with the view of their general applic- 
ability to the largest possible number of compounds. 
The solvent mixtures used by Jerchel and Múller’, 
Wolf, and Yamaki and Nakamura’, though suitable 
for the special separations studied by these workers, 
were not found applicable to the wide range of mdole 
derivatives included in this study. Accordingly, a 
systematic investigation of different solvent mixtures 
was undertaken, comparing various common organic 
solvents, and leading to ‘a more detailed study of 
the aliphatic alcohols and of the effect of the water 
content of the mixtures. The effects of pH were 
also studied, and ammoniacal conditions were adopted 
for separation of the acidic substances. These pa 
ments led to the selection of ssepropanol : 
oent ammonia: water in selena es fel l 
by volume as giving the best overall separation of 
the A similar choice of solvent has 
been reported by Bennet-Olark eż al.* (af. aleo Luck- 
will’) 


The ascending technique with Whatman’s No. 1 
filter wes used. The ionic compounds were 
found to give the best spota. For colour develop- 
ment, the following four reagents were found most 
generally suitable: the Selkowski and Ehrlich 
reagenta, diasotized sulphanilic acid and dinazotized 


p-nitroaniline. By selection of reagent and by taking , 


advantage of the affects of pH, about thirty indole 
derivatives could be separated and identifed. Of 
these, ten, including indole and akatole, trypto- 
phane, tryptamine, hypaphorine, gramine; abrine, 
indole-acetic acid and ita ethyl ester, and imdole- 
acetonitrile, are known to occur im planta. 

The method has been applied to the mdole deriva- 
tives of maize endosperm (variety Country Gentle- 
man). Extraction was by a modification of the 
metHod of Berger and Avery® but under con- 
ditions precluding bacterial attack, and minimizmg 
oxidation of the extracts. It was found that along 
with indole-acetic acid there was present a second 
acid substance, of lower Ry, giving a pink colour 
with the Salkowski reagent. Migr O E 
and distinctly separate. When the Rp of le-acetic 
acid was 0:25, that of this second d was 0-12. 
On extraction from the paper, this lower substance 
was found active in promoting the growth of Avena 
.coleoptile sections and im causing curvature of slit 
pea stems. Comparison of the Ry and colour reactions 
with those of authentic samples (p by two 
methods") identified this compound as mdole-8- 

yruvic acid. This has been previously shown to 
kase narm acivily | bat has act been damonitraled 
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to occur in planta, although its occurrence as an, 
intermediate between tophane and indole-acetic 
acid has been (see ref. 1). 

t-Clark4*, Lexander™, and 


plant extracts of an auxin having similar Ry values.. 
This has been called accelerator a4, substance a’, 
and the TAA ‘tail’; but in the light of our ex- 
perience, it seems likely that all of these refer to 
mdole-8-pyruvio acid (see Fig. 1). Both the synthetic 
compound and that present in maize extracta break 
down under very mild conditions to yield some 
indole-acetic acid, which waa readily identifled on 
the chromatograms. 

A detailed description of these experiments will 
be published elsewhere. One of us (B. B. 8.) ia work- 
ing under a fall in the biological 
sciences granted by the United States Atomic Energy 
Commission. 


Bruce B. Srows 
Kaenwere V. THIMANN 
. Harvard University, 
Biological Laboratories, 
Cambridge, Masa. Aug. 10. 
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Promotion of Infection by Intravenously 
Administered Polysaccharides 


A VARIETY of polysaccharides shows infection- 
promoting activity. Nungester, Wolf and Jour- 
donais! noted that a crude gastric mucin ss tio 
greatly lowered the minimum lethal dose of i 
when the mucin together with the bacteria was 
given intraperitoneally, although it did not lower the 
minimom lethal dose sensibly when the mucin and 
the bacteria were given intravenously. This observa- 
tion appears to be the basis of a belief that the 
infection-promoting activity is conditional upan the 
injection of the po ide into a serous cavity. 
The question whether a peritoneal infection can be 
promoted by a polysaccharide injected mto the blood 
stream does not appear to have been examined 
critically. Since a number of polysaccharides are of 
interest as plasma volume expanders, this s 

t have clinical mmplicstions. 

ection-promoting potencies of dextran, leven. 
and mucin have been studied in mice given Salmonella 
typhi, 0-901, ntraperitoneally. When mice (16—20 gm.) 
received intraperitoneally 0-1 minimum lethal dose of 
the bacteria, the mortality-rate was leas than 5 per 
cent. When at the same time the mice also received 
5 mgm. of native dextran or native levan, either 
intraperitoneally or intravenously, the infection was 
strongly promoted (mortality-rates greater than 70 per 
cent). Mucin, though similarly active when given 
intraperitoneally, was without activity when given 
intravenously. The peritoneum exudate was found to 
remain levan-free even after a maasive dose (80 mgm.) 
of native levan had been injected intravenously. 

It is evident from these results that the promotion 
of infection by the neutral bacterial polysaccharides 
given intravenously does not require the local 
enclosure of the bacteria in the peritoneal space by 
an envelope of viscous polysaccharide. Whereas the 
neutral polysaccharides given intravenously appear 
to exert their mffuence on an extravascular m- 
fection, it need not be ted that the host- 
component inhibited by the polysaccharides is 
necessarily y extravascular. The levan 
failed to exert a decisive effect on intravenously 
inoculated bacteria. Hence it must fail to suppress 
at least one of the effective ic anti-bacterial 
principles. As to dextran, Smith s al! have shown 
that it is without anti-complementary activity. We 
have found that, like mucin, native levan is lacking 
in infection-promoting activity when it is admin- 
istered into the peritoneum of a mouse which has 
received an irritant (namely, a sub-lethal dose of 
bacteria) imtraperitoneally 15 hours previously. 
This suggesta that levan does not reas the 
phagocytic activity of leucocytes which have gathered 
in the peritoneum in the course of the inflammatory 

In the light of these observations, it is 

perhaps permissible to ate that the neutral 

native and native levan, 

are promoters of infection m the normal mouse 

because they modify the mflammatory process, with 

the result that transport of an anti-bacterial agent 
into the peritoneal space ia restricted, 

Since infection-promoting activity is clearly un- 
desirable in a clmical plasma-volume expander, it 
has been ing to find that acid hydrolysis leads 
to a rapid attenuation of the activity of both levan 
and dextran. Whereas the native levan and the native 
dextran with a molecular weight greater than 10* 
were both highly active as infection-promoters, the 
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homologues with molecular weight in the range 

10-105 recovered from a partial acid hydrolysate of- 

levan or dextran manifested a negligible infectian- 

promoting activity when given either intravenously 
peritoneally. 


or ae 
The high sy of the neutral native bacterial 
polysacchari (native levan, native dextran), their 
ready availability, adequate solubility, simple con- 
stitution, and homogeneous condition suggest that 
their use as promoters of infection in the place of the 
currently employed hog parre mucin may offer 
worthwhile advantages. Ñi these neutral poly- 
seocharides given intravenously are able to promote 
an extravascular infection, the latter is available m 
a form in which rts to an antibiotic can be 
tested in the absence of an interfering viscous vehicle 
at the site of the infection. Furthermore, it may 
be anticipated that the range of action of the intra- 
venously effective promoters will not be limited to 
peritoneally produced infections, but will also extend 
to infections produced at other vascularized sites. 


M. SEILO 
D. ExNsaoLD 
SHLOMO HESTEN 


Laboratory of Microbiological Chemistry 
of the Biochemistry Department, 
Hebrew University—Hadasasah Medical School, 
Jerusalem, Israel. 
June 15. 
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Heteropycnosis in the Autosome Segments 
of Ceriagrion coromandellanum (Odonata) 


Ten sex-determining mechaniam m dragon-flies 
consista, as a rule, of XO-—XX chromosomes, and 
the .X-chromosome in the apermatocyte divides 
equationally in the first, and passes undivided to one 
pole or the other in the second, meiotic divisioni. 
In this respect, the X-chromosome of the male germ- 
cell in the Odonata behaves as in the Heteroptera, 
in which group also it usually divides in the first 
meiotic division only. We find that the chramosomes 
of the damsel-fly, Ceriagrion coromandelianum, ex- 
hibit another important feature in respect of which 
they resemble the hemipteran chromosomes; that 
feature is the presence of Feulgan-positive inter- 
connecting threads joining the chramoeomes at the 

spermatogonial metaphase, and also at the first and 
second meiotic metaphase. Such interconnecting 
chromatic threads are known to exist In many 
hemipterans**. Associated with the presence of these 


threads is a high of heteropyonosis of antosome 
segments. At ytene the chromosomes 
carry deeply stained, condensed . These hetero- 
chromatic segments occur in all ee pairs. 


The interconnecting threads, in our opinion, are de- 
rived from the chromosome matrix. It is well known 
that the protein framework of the heterochromatic 
chromosomes (or chromosome segments) differs from 
that of euchromatic chromosomes’. It is likely that 
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the nucleoprotein matrix synthesized by these seg- 
ments is cohesive’ and that any fortuitous contact 
and subsequent separation between chramosomes 
‘result in the drawing out of the matrix substance 
into fine threads. 

Another point of resemblance between the chromo- 
somes of Odonsta and might be considered 
to have been furnished by the discovery, apparently, 
of m-chromosomes in several dragon-flies'#*, These 
elements have been held to correspond to the 
m-chromosomes of Coreide (Hemiptera). Our own 
‘ observation of the chromosomes of O. coromandael- 
tanum has, however, convinced us that there is 
scarcely any justification for naming the smallest 
pair of chromosomes of this organiam as m-chromo- 
somes, a8 Chaudhuri and Gupta‘ have done. The 
m-chromosomes of Coreidm are characterized by 
non-association during meiotic prophase, whereas the 
smallest chromosome pair of O. coromandelianum 
pair regularly. The so-called m-chromosomes, like 
the other elements, in thia organism are found 
completely paired during pachytene; at lotene 
and diakinesis also they are not distinguishable from 
the others in this respect. It seema, therefore, prefer- 
able not to name the small chromosomes of C. 
coromandshanum aa m-chromosomes. As White!’ 
holds, this term should be applied to chromosomes 
showing the anomalous behaviour characteristic of 
the m-chromosomes of Coreide—a condition not 
fulfilled by any chromosomes in the Odonata. 


M. D. L. Sarvasrava 
©. 0. Das 
ent of Zoology, 
bad University, 


Allahabad, 
U.P., India. 
June 28. 
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Regular Occurrence of the Haploid 
Number of Chromosomes in Mesenchymal 
Cells of the Tall Tip of Rana pliplens 
` Tadpoles 


TH recent report by Lindahl! that the micromeres 
in certain sea urchins give rise to cells which contain 
the haploid number of chromosomes has far-reaching 
‘implications. Binoe the mesenchymal cells are the 

principal derivatives of the micromeres, it now seems 
pertinent to examine the chromosome numbers in 
such cells in animals of different 

In whole mounta of tail tipe fram normal tadpoles 
of Rana pipiens, a conspicuous feature is the dx- 
crepancy in size between the cells and nuclei of the 
epithelial covering and those of the connective tissue. 
Camera lucida projections of nuclei in the two layers 
give areas for the mesenchyme nuclei one-half those 
of epidermal nuclei (ratio 0-45 + 0-08). The depths 
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of the nuclei as measured by focusing are about the 
same, thus giving a twofold difference m nuclear 
vo 

A preliminary survey of the literature does not 
reveal any chromosome counts in these tiasues. This 
is not surprising, since the mitotic figures, after the 
standard methods of fixation, are difficult to analyse. 
The chromosomes are small and usually closely 
packed. For the present study, in addition to tail 
tips fixed withm a minute or two after cutting, ti 
were at hand which, folowing a suggestion of F 
hauser’, had been allowed to stand in spring water 
for 80-60 min. prior to fixation. By this treatment 
the chromosomes are spread apart in & manner 
similar to that recently deacribed by Heu! for human 
cells in tissue culture. In epidermal cells in the tipe 
of treated tails, the chromosomes at metaphase are 
beautifully separated in a flat plate. In mesenchymal 
cella, the majority of figures rasamble pro-metaphases, 
with chromosomes sufficiently discrete to allow count- 
ing by careful focusing. The use of whole mounts 
makes possible the analysis of intact cells the position. 
of which has not been disturbed. The tips were fixed 
in Smith’s formalin~dichromate—acetic mixture, 
stained with Galligher’s hematoxylin and fast green 
and mounted whole in ‘Olarite’. 

The results of the counts for epidermal and 
mesenchymal nuclei are given in Table 1. From 
tadpoles of three olutches, nine normal and six 
regenerating tips were examined, the latter because 
of their abundant mitoses. It was possible to count 
a few figures in tips that were not treated with spring 
water. No differences in chromosome numbers were 
found in treated and untreated tips. Sample divisions 
in epidermal cels of each tip showed exactly 28 
chromosomes in most instancea—that is, the diploid 
number for Rana pipiens (Briggs). In mesenchymal 
cells, 21 out of 37 mitoses showed exactly 13 ahromo- 
somes, while lees clear cases gave 10-12. A few 
anaphase and telophase figures contamed 18 chramo- 
somes in each daughter group. Areas of these mitoses 
drawn with the camera lucida were about one-half 
those of the comparable epidermal divisions. Endo- 
thelial cells and chromatophores gave some counts 
that were close to 18 others that were higher 
but could not be seen to be 26. 

Nuclei with two nucleoli are not uncommon among 
the mesenchymal cella. These nuclei are larger than 
the average. Sometimes a single cell contains two 
nuclei, each with a single nucleolus. Whether there 
is occasional restoration of the diploid condition or 
whether the diploid state only fp the haploid 
is not yet clear. In one mesenchymal cell with more 
than 13 chromdsomes, homologues lay noticeably 
ee This may represent either a precursor of, 

el to, a reduction division. 
Whether the haploid chromosome complement 


frog 
reports the diploid number in cells of the peritoneum. 
The frequent occurrence of 18 chromosomes in mesen- 
chymal cells in the tail of Rana pipiens suggests the 
possibility of a somatic reduction m chromosome 
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number at some earlier stage in development, at 
least in the tail. It is hoped that further analysis 
will show at what time this form of nuclear differ- 
entiation takes place. 
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Listeria Infection in the Guinea Pig 

caused by Feeding with Aureomycin 
Tas toxicity of aureomycin to guines pigs, reported 
earlier by one of us}, has been further investigated, 
a part of the results having been published else- 
where’. Smoe it was found that aureomycm is far 
more toxic to guinea pigs when admmistered orally 
than by subcutaneous injection, it was concluded 
that this specific action of the drug must be primarily 
connected with the processes taking place in the 
digestive tract. Attention was therefore directed to 
the changes in the composition of.the intestinal 
flora arising from the oral admmistration of aureo- 


mycin. 
Coal lea of the animals were inoculated in 
different ia and the types of micro-organisms 


found in the largest numbers were isolated. Distinct 
differences in the cæcal flora between the aureomycin 
group and the control group could be established as 
early as 24 hr. after the beginning of the experi- 
ments. A striking feature in the aureomycm group 
was the abundance of an organism belonging to the 
family Corynebacteriacem, genus Listeria (Listerella). 
The same bacteria, together with anaerobic sarcina 
(cf. ref. 8) and aerobic, spore-forming rods, were 
found by direct microscopic exammation to dominate 
in the owcal samples of aureomycin-anmmals. Cells 
of Osotllospira, Fusobacterium, and 
Borrelia, abundantly present in the control animals, 
had almost disappeared in the aureomycin-fed 
animals, and the number of lactobacilli and yeasta 
was greatly reduced. 

Testing òn viro the activity of diferent antibiotics 
on the isolated cultures of Listeria showed that the 
organism tolerates rather high concentrations of 
aureomycin but is more susceptible to 
chloromyoetm. Accordingly, it should be possible 
to prevent or cure the toxic effects of aureomyoin 
by admimistration. of penicillm or chloramycstin. Ex- 
peruments showed that this could indeed be done. 
Most of the guinea pigs which had been kept on a 
diet containing penicillin or chloromyocetin previous 
to the feeding of aureomyem did not develop symp- 
tomas of toxicity at all or showed them only transiently. 
In same cases it was also possible to stop the loes of 
weight and cure the ‘disease’ already started by oral 
administration of penicillm or chloromycetin, or to 
prevent the development of the disease by administer- 
ing penicillin or chloromycetm simultaneously with 
aureomycin right from „the beginning of the 
experiment. 

The toxic symptoms m the aureomycin-fed animals 
included a distended belly, pale-grey focal necroses 
in the liver, and red infarcts in the lungs. These 


NATURE 


icillin and. 


767 


symptoms are in good agreement with those given 
in the literature’ for Jssteria infection. Snmilar 
a leading to death in one week developed when 
h y animals were injected intraperitoneally with 
the isolated Listeria cultures. The spleen, however, 
which in the aureomycin-fed animals had decreased 
im gize and was of a pale pink colour, was in this case 
large and dark purple, an observation made earlier 
with rabbita injected with J4steria cultures’. 

The resulta obtained indicate that the toxicity of 
aureomyoin for guinea pigs is evidently due to an 
unfavourable change in the mtestinal flora. By 
suppressing certain strains of bacteria, aureomycin 
permits the active growth of other organisms which 
normally play only a subordinate part in the in- 

flora.” One of these bacteria, Tasteria, is 
harmful to the guinea pig, causing typical symptoms 
of toxicity and leading in most cases to the death 
of the animal. 
Paavo Romm 
Auns Rarrio 
Unto VAaRTIOVAARA 


Departments of Nutritional Chemistry 
and Microbiology, 
University of Helsinki. 

July 21. 
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Fertilizing Capacity of Frozen Human 
Spermatozoa 


Mowraaaza! observed the survival of human 
spermatozoa after exposure to a temperature of 
— 15°O. He speculated that in the future, frozen 
semen might be used m animal husbandry and even 
p that a man dying on the battlefleld might, 
by wife, beget a legitimate child after his own 
death. Other workers* have reported the survival 
of human spermatozoa ; however, it was not until 
Polge, Smith and Parke? reported increased survival 
of human spermatozoa employing glycerol as 
a protective agent that practical application seemed 
poasible. Work in our Iaboratary*, recently, indicated 
that treatment with 10 per cent glycerol pror to 
freezing with ‘dry ice’ produced an average 67 per 
cent survival of human spermatozoa obtained from 
five young healthy men. 

Parkes* has succinctly stated the problem of the 
frozen-thawed human spermatozoon : “A much more 
Important and doubtful pomt is whether vitrification 
affecta the power of the spermatozroon to fertilize 
and activate the egg and induce normal embryonic 
development”. The following observations have been 
made on fertilization and activation of the egg. 

Three recipients have been successfully inseminated 
with frozen semen: one woman, nulliparous, has 
missed six menstrual periods, has cervical softening 
and uterine enlargement, and has developed other 
presumptive signs of pregnancy. The second woman, 
primiparous, has subjective signs of pregnancy, and 
one week after her first missed menses the Aschheim — 
Zondek test was suggestive ; following an additional 
seven days of observation the teat became positive. 
Five menses have not occurred. An X-ray film shows 
a normal developing fotal skeleton. The third 
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recipient, n has missed three 
menses and the Aschheim—Zondek test 


is positive. 

The personal histories of the three 
recipients indicate a high degree of 
integrity and the source of the oon- 
ceptions is valid. 

The abiltty of glyoerol-treated, frozen 
and thawed human spermatozoon to 
fertilize and actuate the human ovum 
has been observed. General olinical 
application of this fact must wait untal 
normal embryonic development has been 
obeerved and the progeny are declared 
normal. 

We wish to thank Drs. W. C. Keettel 
and J. T. Bradbury, of the Department 
of Obetetrics and Gynecology, for their co-operation 
and encouragement. 

R. G. Bunas 


: ! J. K. SHEBMAN 

Department of Urology, 

Medical School, 
State University of Iowa, 
Iowa City, Iowa. 
Aug. 19. 
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Phyeiol., 25, 387 (1042). 

* Polge, O., Smith, A. V., and Parkes, A. 5., Natwre, 164, 606 (1949). 
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Thoracic Glands of Iphita limbata Stal. | 


Tean thoracic gland has been shown in a number of 
insects to be the immediate source of the moulHing 
hormone. It has been demonstrated recently that 
the neurosecretory cells of the brain activate the 
thoracic gland and thus bring about moulting. 

The thoracic glands in a number of insect groups 
still await discovery. Scharrer! suggesta that the 
‘tracheal organs’ in Nepa probably represent the 
thoracic glands; Williama’ cites the presence of 
thoracic glands in Oncopelixs. Wi * describes 
in detail the thoracic gland in ius, which is 
the only complete acoount of the glands im the 
Hemiptera ; he also points out that the ‘tracheal 
organs’ m Nepa reach their full development in the 
adult, while separate thoracic glands are present in 
nymphal instars which disappear in the adult. Prof. 
Wigglesworth (òn ist.) informs me that a comparative 
ee r a 
ee ee M. J. Walls. 

In Ipsita limbata Stal. (Pyrhoocoridw : Hemiptera) 
the thoracic glands have been found in the last two 
nymphal instars as well-defined structures, associated 
with the mner lobe of the thoracic fat body. The 

d on each side consists of a loose collection of 
calls with conspicuous chromatin and secretion 
product, lying along the periphery of the inner lobe 
of the fat body, which is well tracheated. Under the 
they are not visible unless 


. Fig. 1 shows 
the cells of the OP ihe gland. under the phase-contrast 

microsoope. These cella remain more or leas m 
contact and show an irregular shape and lobed 
nuclei. They appear yellowish under the phase- 


contrast optical system. 
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The study of the structure and physiology of these 
continued. 


cells is being 
K. K. Nayar 


1 Goharrer, B., Buel. Pwll, OE, 186 (1048) 
"Wians, O. W., Dio. Bull., 87, 111 (1049). 
' Wigglesworth, V. B., J. Exp. Biol., 98, 561 (1052). 


va 


Biogenesis of Nicotine 


ForLowmG the demonstration that the amino- 
acid tryptophane can readily be converted by barley 
pan into the alkaloid gramine!, the study of the 

iogenesis of alkaloids carried on here has included. 
investigations into the possibility that nicotme may 
arise from tryptophane in & manner similar to the 
formation of nicotinic acid in animals and micro- 
organisms". Recent discussions of this possibility’ 
prompt me to describe part of these investigations. 
pi-Tryptophan, containing ocarbon-14 in the 
B-position, was fed, m the form of its acetate, to 
young tobacco plants ma the roota. The leaves, 
which became radioactive, were dried, digested with 
40 cent sodium hydroxide solution, steam-distilled 
the volatile bases isolated as hydrochlorides. 
By chroma hy on Whatman No. l paper using 
n-butanol/h orio acid’ as a solvent and “de- 
veloping upwards, the nicotme fram the plant was 
ted from other products, its position (fy 0:2 
at 20°) being located by the bismuth nitrate/pot- 
aium iodide reagent’. 

The nicotine spota so obtained were found to 
exhibit no radioactivity measurable by a thm-wmdow 
counter. The results so far obtained lend no support 
to the theory that the tryptophane molecule m toto” 
is converted into nicotine, although the lity 
that the pyridine ie is formed from the indole 
moiety is not exolud. Further investigations into 
the problem are in progress. 

K. BOWDEN 


Department of Organic Ohemistry, 
University, Leeds 2. 
Aug. 81. 
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Tissue Dosage from Thorotrast in the 
Body 


Dusa the past twenty-five years a large number 
«of people have been injected with thorotrast for 
radiographic oses. Thorotrast is a' colloidal 
solution of thorium oxide which, after injection, is 
wapidly taken up by the reticulo-endothelial system, 
particularly the liver and spleen, where the thorium 
acermains practically mdefinitely, and only some of its 
products may be excreted. In the course of time the 
action of the radiations may give rise to certain 
slinical symptoms', and this fact offers an opportunity 
for studying the correlation between the clinical 
effects of radiations and the dosage delivered to tissue. 
Che amount of thorotrast in the given organ is often 
sstimated from a measurement of the y-ray activity, 
mainly due to thoriam-0’, observed with a Geiger- 
MuJler or semtillation counter®. Sinoe, however, more 
a e E OE gotten Nay dissipated. 
issue is carried by the «- a oe 
short range, It is clear aaa E a rane fot E 
mhe radiation dosage requires & technique employmg 
<nicroseopic analysis. Furthermore, it is known’ that 
mhorotrast in the body forms aggregates of gize similar 
mo, or even greater than, the range of the a-particles ; 
some of the energy of the a- icles is thus absorbed 
mn the thorotrast iteelf, and in order to determine the 
energy dissipated in tissue this self-absorption has 
to be taken into account. 

We have studied this problem by using the tech- 
Histological 


graphs by means of Uford 0.2 nu 
Two methods were employed : in one, liquid emulsion 
was used; it was poured on to the mounted sections 
to a thickness of 50-100 u and then dried quickly. 
In the second method, 0.2 plates were placed directly 
in contact with the sections and exposed under light 
pressure to ensure intimate contact. After the 
<tequired period of exposure the sections were pro- 
ecessed in the usual way and the a-particles observed 
through a mi 
Tn order to calculate the tissue dosage it is necessary 
to determine the radioactive content of the section, 
a ee 
epee roducts contained per unit volume of 
o section were infinitely thin the various 
eee es ee 
the length of the a-particle tracks in the emulsion. 
With a section of finite thickness the length of track 
«berved in the emulsion is shorter than the true 
ange ; even a single radioactive isotope in the section 
gives a continuous distribution of track lengths, from 
zero to the full range. The shape of this distribution 
curve can, however, be calculated. The 
measurament of the lengths of the tracks from 4 given 
aros of the section thus makes it possible to determine 
the radioactive content of the section. Furthermore, 
by ing the relative amounts of radiothormmm 
and thorium im the section with those in the thoro- 


trast itaalf, it is poasible to deduce what the radioactive 


content was in the organ tm vivo. 

The next quantity necessary for the determination 
-f tiasue dosage is the fraction of the total cep diaed 
the a-particles dissipated outside the 
which they were emitted. This parte pelotlated 
from & measurament of the areas of the aggregates 
in the sections by means of a square eye-plece 
eratioule. The thorotrast shows up as yellow granular 
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Photomicrograph of liver section abowing large thorotrast 
eguregates with o-particle tracks 


deposite against the blue-stained cell nuclei; the 
accompanying photomicrograph ahows the appearance 
of some large aggregates, together with «-particle 
tracks recorded in the emulsion. From the observed 
distribution of aggregate sires it is poasible to calculate 
the fraction of the total energy, F, from all a-emitting 
substances, dissipated in tissue. 

The average tissue dosage is given by the ex- 
preasion D = NFE, where N is the total activity of 
the organ, that is, the total number of disintegrations 
por unit time, per unit volume of-tissue, and Æ is the 
effective energy’ of the «-particlea, which is related 
to the radioactive content of the organ. 

The ing table gives an example of the 
resulta of such calculations of tissue dosage. All 
figures refer to one patient, who was given an in- 
jection of 22 ml. of tharotrast in 1938. A splen- 
ectomy was performed in 1949 and biopsy samples 
from several other organs were taken at the same time ; 
the autoradiographs were prepared in 1951. 

Tissues DOSAGE TO VARIOUS ORGANS 





The figures in the last oolumn of the table give the 
tissue dosage in rep. per week. In the organs which 
took up most of the thorotrast, the spleen and liver, 
the tissue dosage was of the order of 8 rep. per week. 
Assuming a relative biological efficiency of 20 for 
a-particles*, this corresponds to about 160 réntgens 
of X-rays per week. The accepted value of the 
tolerance dose for whole-body irradiation is 0:3r. 
per week‘, 

If all the products of thorium remained in the 
organ and if the thorotrast were mixed homogeneously 
with tiasue, the tissue dosage to the spleen of the 
patient referred to in the table would be expected 


l --other hand, the numerous 
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to be about 40 rep. ns E E AT 


dosage-rate actually obeerved is partly due to an ' 


escape of same producta from the but mostly 
to the formation of the tes with the resulting 
self-absorption of the a-particles. As a consequence 
of this abeorption the tissue dosage is not proportional 
to the concentration of thorotrast in the organ. This 
can be seen clearly when comparing the values m 
columns 2 and 6 of the table. While the total activity 
of the various organs, which roughly corresponds to 
the amount of thorotrast in them, varies by a factor 
of 500, the tissue dosage delivered to these organs 
varies only by a factor of about 20. The proceas in 
the body which produces the aggregates, probably 
_ of & physico-chemical nature, acts thus as a kind of 
ee a 
of the radiation’ delivered to tissue 

The tissue dosage shown in the table representa 
ee Actually, within 
each organ the dosage is di uted non-uniformly. 
In most organs the distribution of the thorotrast 
aggregates shows the presence of a large number 
of small aggregates, of radii about 5p, and a 
very small number of large aggregates. These few 
large tes contain a considerable proportion 
of the thorotrast in the argan, and despite the 
self-absorption they produce a very intense tissue 
dorage in their immediate nei urhood. On the 

aggregates produce 
a uniform dosage to the whole organ, which is several 
times lower than’ the average value. The dosage 
delivered to tissue consista, therefore, of a uniform 
rediation of the order of 0-3-0-8 rep. per week, with 
a few hot spots in which the dosage may be fifty or 
even & hundred times higher. The significance of 
these results on the occurrence of clinical symptoms 
of radiation damage has yet to be established. 

Our thanks are due to Dr. O. M. Henri director 
of the Finsen Laboratory, Copenhagen, for sending us 
the sections, and to the Medical Research Council 
for a grant which enabled this work to be carried out. 
-o J. ROTBLAT 

Gutman B. WARD 
Physics Department, 
St. Bartholomew's Hospital Medioal College, 
London. 
July 17. 
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Origin of the Absorption Band at 
1,550 cm.—'! In Proteins 


Tsu infra-red A aa of proteins and bpa 
show strong absorption bands around 1,650 om.-? 
and 1,550 om.-1 ted to the peptide group. The 
1,650 om.— band has been assomated with the O =a O) 
stretching motions and the 1,550 cm.-! band has been 
assumed by some investigators to be an N—H de- 
formation frequency of the monosubstituted amide 
(peptide) group’. Examination of dried, deuterated 
filma of proteins has shown that the 1,550 am.-! band 
shifta to 1,450 om.-’, but there ‘still remains con- 
siderable absorption in the 1,550 om.-* region’. 

We have examined solutions of proteins in heavy 
_ water in a double-beam infra-red spectrometer, oom- 
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ted by placing in the reference beam an equiva- 
ant thickness of solvent, and at their isoelectric pointe 
we have observed the presence of two bands at 
1,575 am.-! and 1,550 om.-4 as well as the previously 
known 1,450 m.~! band associated with deuterated 
peptides (see Fig. 1). In general, the 1,575 om.~! bandi 
cannot be seen in the infra-red spectra of non- 
deuteraied proteins because of the overlapping strong 
absorption? at 1,550 om.. The absorption band at 
1,575 om.—! is Pe in. alkalme heavy water solu- 
in acidic solutions, 
io eee E ions to pH 9-10 the 
band reappears. The same behaviour is o 
in a weak band near 1,400 am.-!, previously shown 
to be associated with ionized carboxyl groups im 
amino-acids and peptides‘. These experiments im 
heavy water solutions thus reveal the presence of & 
1,575 cm.-1 band in proteins which, like the 1,400 am.-! 
band, may be correlated with COO® ; 

On the other hand, the band at 1,850 om.-* 
remains upon acidification of heavy water solutions 
of proteins (which had been previously adjusted to 
the isoelectric point), but disappears in salu- 
tions. However, this change is irreversible; the 
1,550 am.-! band does not reappear upon acidification 
of alkaline heavy water solutions of proteins. Further- 
more, if a heavy-water solution of plaama albumin, 
gamma globulm, or egg albumin at the isoelectric 
pomt is heated at 100°O. for two minnies, this 
1,550 om.-! band di Judged by this be- 
haviour, and since it lies at the same frequency ss am 
original non-deuterated peptide absorption, this bandi 
may be associated with the peptide as a whole, 
or a part of it which does not exchange ite 
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hydrogen. with heavy water in the native state at ite 
isoelectric point or in acidic solutions, but which 
readily ex its hydrogen in alkaline media or 
during the changes of structure accompanymg heat 
denaturation. 

Thus from the infra-red spectra of protems in 
heavy water solutions at various pH’s, we can con- 
clude that the protein absorption band noted in the 
region of 1,550 am. is a complex absorption band 
ageociated in part with —COO ® groupe (at 1,575 0m.~!) 
mand in part with two kinds of peptide linkages: one 
type of peptide grouping is easily deuterated at room 
temperature, the other type of peptide group being 
deuterated at elevated temperatures or in alkaline 
solutions. 

H. Laywornmawt* 
E. R. Biourt 
Children’s Cancer Research Foundation, 
Children’s Medical Center, 
Boston 15, Mass. August 5. 


* Present addres: Laboratotre de Physlologie Générale, Sorbanne, 
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Microwave Spectrum of Penta! : 3-diyne 


THs preparation of penta-1 : 3-diyne was reported 
by agian a and Whiting’, and it has recently 
been emp 2 that chemical and ultra-violet 
spectroscopic evidence supporta strongly the attri- 
buted structure. In confirmation, we have measured 
the microwave pure rotation spectrum of the 
substance made by this method, as observed in 
a video sweep spectrometer, and find it to be 
that of a top molecule of structure 

H,C—-O=C—-O=0—H, all five carbon atoms lying 
on the molecular axis. 

Measurements have been made on the J = 4 -» 5, 
5 — 6, et if per E oe 


the expected K-splitting is well resolved. The spectro- 
scopic constant B, is car 035-78, Mo./s., and the dis- 
tortion coefficient Dyg is 20-0 ke./s. The distortion 


coefficient .Dy is very small, not more than 0-2 ko./s. 
Lines due to molecules in excited bending vibrational 
states are also observed and show the characteristic 
pe of pattern predicted theoretically? and found 
for similar molecules‘*. Measurements on the fine 
structures are being extended, and will be given in 
a fuller report later. 

The moment of inertia, Ip, derived from Bp is 
412-09 x 10-** gm./cm.', in good agreement wrth the 
most probable interatomic distances. Thus the 
structure 


1460 1-377 106 
H,O—-O0=0-—-C=C—H 
1207 1207 


{lengths in A.), with a tetrahedral methyl group in 
which dcp is 1-10 A., is in accord with Ip. These 
bond -lengths are all close to values found for ee 
bonds in related molecules, that for the central ‘ 

C—O bond being close to the 1-875 A. found for 
similar bonds in dimethyl! triacetylene by Jeffrey and 
Rollett*. The is reasonably intense, ahow- 
ing that penta-1 : 8-diyne, like methyl acetylene, is 
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unusual among hydrocarbons in having an appreciable 
electric dipole moment. We expect to detect spectra 
of H ,CCCCCD, and it seems reasonably probable that 
lines due to molecules containing carbon-13 will be 
detected m a Stark modulation spectrometer now 
available, and go permit evaluation of a conmderable 
part of the molecular structure. 

We are indebted to Prof. E. R. H. Jones and Dr. 
M. C. Whiting for the gift of a sample of 1 : 4-dichloro- 
but-2-yne, from which the penta-1:8-diyne was 
made. This work was carried out m collaboration 
with the Physics Department of the ‘T'elecommunioa- 
tions Research Establishment, Malvern, and made 
possible by the loan of microwave equipment from 
that Eetabliahment. 


G. A. Heara 
L. F. THOMAS 
J. SHERIDAN 

Department of Chemistry, 

University, Birmingham 15 
Aug. 31. 
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1908 (1052). 
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A New lIsomer of Chlorogenic Acid from 
Peaches 


NEOCHLOROGENIO acid, a new isomer of chlorogenic 
acid}, has been isolated from Elberta and Halford 
peaches by the use of counter-current distribution. 
It differs from the isochlorogenic acid’ isolated from 
coffee and it may be readily separated from chloro- 
genic acid which is present in somewhat larger 
amounts. Chlorogenic acid has been found in pears 
and apples" and its presence indicated in peaches". 

An aqueons solution, freed of lipids, prepared from 
a water-saturated butanol extract of lyophilized 
peach purée was subjected to a 100-tube counter- 
current distribution’ using the solvent pair ethyl 
acetate and 2M phosphate, pH 8:0. Analysis of the 
phenolic content of the tubes with Folm—Denia 
reagent ahowed the presence of four bands. The 
first, K ~ 0-05, consists of anthocyanins, polymeric 
and unknown materials. The second, K = 0-39, is 
neceblorogenic acid. The third, K = 1-40, is chloro- 
genic acid, which may be readily orystallized, and 
the fourth, K > 10, consists also of polymeric and 
unknown materials. (K, the distribution constant, 
is the ratio of concentration in the lighter p to 
that in the heavier phase.) Isochlorogenic acid would 
be in the fourth band were it present. 

The tubes con the neoohl enic acid were 
collected, ethanol was added (one- the volume 
of the ethyl acetate layer) and the phases separated. 

Several further extractions of the aqueous layer with 

cant ethyl acetate — 20 per cant ethanol were 

se These extracts were combined, concentrated, 

chilled and the precipitated sodium phosphate 

removed by filtration. The remaming sodium ions 

were removed by passing a 50 per cent alcohol 

solution through a column of “Dowex-50’. Serious 

loases of neochlorogenic acid attended this operation. 
The eluate was concentrated in vacuo, wh 


f 
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The ultra-violet absorption spectrum is typical 5 


the other isomers! ; the rotation is lower, [a]; D 7 5-A’ 
(50 per cent alcohol); m.p. 177—179° (deo.). The 
crystalline nature was further shown by ita character- 
istio X-ray pattern. Analysis: calc. for 0,,H,,0,: 
O, 54:2; 5:12. Found: O, 54-2; H, 5-44. 
Neutral equivalent, using as indicator the yellow- 
” green colour formed on neutralization by base, 867; 
calc., 354. A similar titration with chlorogenic acid 
hemihydrate gave a neutral equivalent of 3866 
(calo. 363). 

Saponification of 12-8 mgm. of neochlorogenic acid 
with sodium hydroxide in a nitrogen atmosphere 
allowed the isolation of 6-5 mgm. (91 per cent) of 
caffeic acid hydrate, m.p. 178~180° (uncorr.). After 
recryatallzation from water, it was shown by mired 
melting point and X-ray pattern to be caffeic acid. 
Quinic acid was also isolated, m rer yield, fram 
the non-ether soluble fraction of the. hydrolysis pro- 
ducts. It, too, was identifled by mixed melting point 
determination and comparison of its X-ray pattern 
with that of an authentic specimen. 

The position of attachment of the caffecy] group 
to the quinic acid is not known. 

I wish to thank Mr. D. R. Black and Dr. K. J. 
Palmer for the X-ray data and Mr. L. R. White 
`- and Mies G. E. Secor for the ultimate analyses. 


JOSEPH CORSE 


Western ional Research Laboratory, 
: y, California. 
July 2. 
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A Fluorescence Test for Serotonin and 


Other Tryptamines 

Taa current interest in naturally 
tryptammes, and the recent report by 
e¢ al! on the detection of serotonin (8-hydroxy- 

tamine), prompt us to describe a more sensitive 

specific test which has been used for some time 
in our investigations on the pain-producing agent of 
burn-blister fluid*. ’ 

This test, which to be specif]e for those 
tryptammes which do not carry subetituents at 
“position 2 or at either of the atome, nor 
with heavily substituted side-chains, is performed 
_ thus. The solution under investigation, suitably 
“dilated, is either spotted on to filter paper ar, better, 
subjected to paper chromatography in an appropriate 
solvent syatem. The paper is dried im air, treated 
with a solution of ninhydrin in acetone (0:2 per cent) 
containing 10 per cent v/v of glacial acetic acid (spray 
or dipping technique’), the acetone allowed to 
evaporate, and the paper heated in an oven at 
90-100° for 2-3 min. After heating, the paper is 
examined in ultra-violet light (8650 A.); an area of 
intense blue-green fluorescence indicates & susceptible 


tryptamme. 
The sensitivity of this test is such that 10+ 
umole/aq. om. oan readily be detected on s chromato- 


Vol. 172. 
Appearance after treatment 
Tryptamine substituents Colonr In Fluorescence in 
vinble light ultra-violet Iight 
Xone (tryptamin) aod bright blue-green 
S l pi ree 
i 6 * 
ye Lpr yulble colour fades 
2-Moethyl ean none 
Tpu sa brigh Hf ieee 
T- pmen 
a; eDimetih — very faint golden 
N : W-Dimethyi _ none 
(tryptophan) mane none P 
gram; this co to leas than 0:02 ugm. o, 


serotonin and is far beyond the sensitivity or speci 
flcity of the simple ninhydrin or Ehrlich oolou» 
reactions, or the fluorescence testa of Shepherd et al. 

or of Udenfriend et al.‘. Molar proportions of al 
the reacting tryptamines give very similar mtensitie 
and colours of fluorescence. The resulta shown in the 
table were obtained with tryptamme salts tested at £ 
density on paper chromatograms of 10 p:mole/saq. em 

No fluorescence is given by tryptophan at any 
concentration. Furthermore, the purple ninhydrir 
colour from tryptophan or other ammo-aocid will 
not obscure the characteristic fluorescence of much» 
smaller amounts of tryptamines mixed with the 
amino-acid. More than a hundred other amines, 
amino-acids and indoles have been tested, but none 
gives the characteristic fluorescence. The test works 
equally well on all types of filter-paper, including æ 
specially purified paper, 10/5, supplied by Menara. 
J. B. Green, Ltd., and with chromatograms rim ip 
acidic, basic or phenolic solvents (though the latte: 
tend to destroy serotonin). The mtensity of fluor. 
esoence is much reduced unless acetic acid is preaent 
in the ninhydrin reagent ; this may explain why the 
great senattivity and selectivity of this reaction was 
not noticed by Harris and Pollock, who first mentioned 
it". 

The high-intensity fluorescence of the producta of 
the reaction suggests that they are §-carboline 
derivatives. This view is supported by the negative 
resulta with certain substituted tryptammes. Sub- 
stitution of the side-cham NH,— would prevent 
condensation with a carbonyl compound; sub- 
stitution at position 2 would prevent rimg-closure 
of the condensed side-chain; di-substitution (but 
not mono-subatitution) at the a-carbon atom would 
prevent dehydrogenation to the carboline ; and many 
carbolines substituted at the mdole-nitrogen have 
diminished fluorescence. Further investigations on the 
mechanism and specificity are m p but in the 
meantime the test should prove Peoh] for studying 
the tryptamines in na materials*4:¢, ` 

We are grateful to Prof. E. C. Dodds and Prof. 
C. A. Keele for their encouragement. 


Joux B. Jarson 
_ 4 B. J. SrTsvans 


Courtauld:Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 

Bept. 14. 
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Effect of Tri-ortho-cresyl Phosphate on 
the Absorption of Tocopherol 


Ix 1848, Bloch and H found that the 
toxicity of tri-ortho-creayl hate to rabbits was 
considerably diminished w the rabbits were fed 
tocopherol acetate simultaneously with the tri-ortho- 
cresyl phosphate. Meunier et al.* administered 
tocopherol acetate daily to rabbits and determined 
the concentration of tocopherol in the plasma before 
and after feeding a lethal dose of tri-crtho-creayl 
phosphate; it was found that tri-ortho-cresyl 
phate caused a pronounced fall in plasma tocop L 
These experiments have led to the supposition that 
tri-ortho-cresyl phosphate has an anti-vitamin E 
action. 

The results obtamed by si al.** have 
directed recent interest towards the demyelination 
and ysis seen in chickens 10-14 days after feeding 


I ml. tri-ortio-cresy! phosphate/kgm. These workers 
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sheaths ; however, other ee shown 
that inhibition of the peeudo-cho in other 
species* or by other compounds’ does not always 
result in either demyelination or paralysis. In view 
of the decrease in tri-ortho 1 phosphate toxicity 
effected by tocopherol acetate’, it seamed of interest 
to investigate the poesible antagonism between 
tocopherol and tri-ortho-cresy! ph te in chickens. 

Chickens were fed 50 D,L-a-tocopherel in 
0-3 ml. arachis oil solution y and the concentra- 
tian of tocopherol in the plasma was determined daily 
by a modification of known methods, The toco- 
pherol concentration rose from about 0-2 mgm. per 
cent to 4 mgm. per cent after the first dose of toco- 
pherol and to 5:5 mgm. per cent after the second 
dose. If the chickens were fed once with 1 ml. tri- 
ortho-cresyl phosphate/kgm. on the first day, the 
concentration of tocopherol in plasma failed to rise 
above 0-3 mgm. per cent after feeding the tocopherol. 


Similar resulta were obtained with tri-ortho-cresy] 


Phosphate and tocopherol acetate. 

If the concentration of tocopherol in the plasma was 
first raised to a high level by repeated doses of toco- 
pherol acetate ore the tri-ortho-cresyl ph 
was administered, it was found that the p 
concentration decreased by 60 per cent in two days 
after feeding the tri-crtho-cresyl phosphate, despite 
the continued administration of tocopherol acetate. 
The tocopherol concentration in the plasma of the 
Hi ENE Seay decreased by 60 per cent in two 

administration of tocopherol acetate 
ag discontinued. The t anti-vitamin E 
action of tri-ortho-cresyl phosphate in these experi- 
ments and in thoee of Meunier et al. would thus 
appear to be due to the fact that tri-ortho-creayl 
Phosphate prevents the absorption of tocopherol and 
tocopherol acetate from the intestine. 

The administration of free tocopherol does not 
prevent either the pseudo-cholinesterase inhibition 
or the paralysis caused by the administration of 
tri-ortho-cresyl phosphate. Thus when herol 
and tri-ortho-creeyl phosphate are given to chickens, 
the latter is absorbed from the mtestine but the 
former is not. However, when tocopherol acetate 
and en ad ig S phosphate are given simul- 

ace eegecn mses ican is only partially 
o chickens do not become 
gee dee eal osphate. 
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Since tocopherol acetate is recovered from the plasms 
in the form of free tocopherol, it is apparent that 
neither the tri-ortho-cresyl phosphate nor the toco- 
pherol acetate is well absorbed from the intestine 
in the above experiments. It seems highly probable 
that the resulta obtained by Bloch and Hottinger? 
must be explained on this basis. 

Although tri-ortho-cresy! phosphate can be regarded 
as an ‘antagonist’ of vitamin E in the normal animal 
because it prevents this vitamm from being absorbed, 
the toxicity of tri-ortho-cresyl phosphate to chickens 
cannot be diminished by previous administration of 
free toco l which raises the plasma concentration 
to a heh level's The mechanism by which tri- 
ortho-cresyl phosphate prevents the absorption of 
tocopherol is not yet clear. However, 1b seems possible 
that tri-ortho-cremyl ph te.might also interfere 
with the utilization of other fat-soluble alcohols. 


D. K. Myuras 
H. E. W. MULDER 


Pharmaco-therapeutic Laboratory, 
University of Amsterdam. 
July 10. 
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Structure of Insulin 


Tw a recent communication’, I described all‘ the 
structures of insulin, based on the a-helix of Pauling, 
Corey and Branson, which the use of atomio models 
had ‘shown to be sterically possible. Arndt and Riley* 
have criticized my conclusion that an intra-chain 
cystine link cannot be formed between the seventh 
and eleventh residues of the A-chains. In order to 
form this link, Arndt and Riley have distorted tho 
helix until it has almost a four-fold screw axis (helix 
angle 92°, helix translation 1:4 A.) while reducing 
the hydrogen-bond distance to 2-6 A. 

It is doubtful whether this can be correctly or 
usefully called the a-helix of Pauling, Corey and 
Branson, and in any event it would be a structure 
of higher internal energy and its existence would only 
be favoured if the formation of the intra-chain link 
contributed to its stability. This, however, does nob 
seem to be the case. In their C_S—S—C link, aa 

to the values obtained from dimethyl 

hide’, two C-—-C—S angles have been moreased 

by 5°, and two C--S—4S angles by 11°, while the 
8—8, Ce—S8 and bond-lengths have been 
increased by 0-21, 0°12 and 0:03 A. respectively. 
The energy involved in such a degree of strain would 
be of the order of several kulocalories, and the 
tendency would be for the relevant part of the chain 
to unwind and form a more stable intra- or inter- 
hydrogen-bonded configuration. The models show 
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that such’ an unwinding of the helix would be’ 
sterically possible. 

Arndt and Riley are correct in saying that the 
a-helrx should not be treated as a “perfect immutable 
structure’; but the point at issue is what degree 
of strain or distortion may be considered reasonable. 
The structures I put forward involved very httle 
strain, and on the other hand. no structure was 
rejected unless it was impossible to build it even by 
distorting the helices to the considerable extent 
which will be defined in the fuller account to be 
published elsewhere. 

Conman ROBINSON 


Restricted Rotation in Polar Gases near 
the Critical Point 


David, Hamann and Pearse’, in a recent com- 
munication m Nature, atimbuted the onset in 
dielectric loss to a fairly sharp transition to restricted 
rotation in gaseous methyl fluoride at densities some- 
what above the critical value. In & subsequent 

lication*, they claimed added support for this 
ee oe oan ae a 
g of Kirkwood’s theary® of dielectric polarization 
moreases markedly above unity, the value. which it 
would attain m the absence of such restricted rotation. 
It is the purpose of this communication to point 
out that the behaviour of g found by David, Hamann 
and Pearse is the result of an mappropriate method 
of calculation, and that the dielectric loss observed 
can be interpreted -without any assumption of a sharp 
transition to a state characterized by restricted 
rotation. 

The values of g were calculated by David, Hamann 
-and Pearse the assumption that the dipole 
moment of molecules is the vacuum dipole 
moment. This assumption is not justified, amoe 
application of the Onsager reaction field theory* 
shows that the effective moment of a molecule 
increases as the pressure is increased, due to the 
additional moment mduced by the ne 
molecules. Another correction which must be taken 
into account is the refinement of Kirkwood’s theory 
to include the effect of distortion polarmation’. 
Values P E E E E aa tema fe 
- tion and the effective dipole mament do not 
the qualitative trend reported by David, Hamann 
and Pearse, and in fact mdicate that any restriction 
of rotation must be extremely amall. Values of g 
calculated, first, by David, Hamann and Pearse; 
E cesar a a cm 

dipole moment; and finally, by the 

d oe penis are ahown in the accompanying 
table. The scattering of values of g about unity 
observed in column 3 of the table indicates that so 
far as this caloulation is concerned no definite evidence 
exists for restricted rotation.; The values of g ate 

at the hi may be ascribed to the 
meee amsa errors incurred under these 
conditions. However, it should be ted out that 
contra-association (g <1) iso in several liquid 


NATURE. 


VWOL 172 


October 24, 1953 


CORKNLAZION PARAWra OF METHYL BLUORIDN at 50°O. . 


r 


















0 -p20 1-00 1 00 1-00 
2 265 1 02 100 O00 _ 
2 -907 104 102 1 00 
6-00 108 14 1-00 
7°70 1°18 1 06 . 100 
8B BB md, 

O -Ri 1-18 105 1 00 
10 28 1-19 1-07 - 0 90 
11°78 1°23 108 0 98 
12-07 1-80 1-09 0 -99 
14-02 1'83 1 10 0 98 










alkyl halides', and that a decrease in g at high 


~ densities is not unaxpected. 


The proceas deecribed by David, Hamann and 
Pearse of lining up the molecules like cigars in the 
gas phase, that is, a sudden transition to a rotation- 
ally ordered state, cannot ocour in a gaseous system, 
as has been shown in a general way by statistical 
mechanical .methods'. However, a gradual increase 
in directionally dependent Interaction is, of course, 


dielectric loas measurements. 
Although such interaction should increase rapidly 
near condensation regions, and therefore near the 
critical pomt, the increase is not peculiar to the 
critical density, and should occur at increasingly 
greater densities as the temperature is increased 
above the critical value. 

We therefore suggest that the phenomenon observed. 
by Devid, Hamann and Pearse is due to the Increased 
coupling of molecules as the distances between them 
is decreased. 

For molecules where the angularly dependent 
component of the intereaction potential is much 
stronger as, for le, m HF, the lming up of 
molecules in the is more pronounced, but 
even then no sharp ‘rotational p obange’ .i8 


possible. 
Franx E. Hannis* 
BERNI J. ALDAR 


* Prodostoral Fallow, Mational Belenos 
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Measurements of the Terrestrial Magnetic 
Held in the E-Layer 


Ix a previous communication!, we remarked briefly 
that gyrointeraction of radio-wavesa gives the measure 
of the total Intensity H of the earth’s magnatio field 
in the lower of the H-layer, which extends 
ld A 90-95 km. above ground-level. This 
measurement reveals the presence of the electric 
currents in the H-layer which are postulated to 
account , for ial magnetic variations. The 
method is the only one by which H can be measured 
continually in the #-layer. It is only necessary to find 
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Fig. 1. Results of experiments made on June 7, 1950 (fall curve), 
and on June 30, 1961 (broken curve) 
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esonance curves with two maxima lying equidi t 
rom the local gyrofrequency!. The mean Ə of 
wo frequencies at the position of the maxima is the 

uency í. Because De sH/2xmo*, where e 
a the charge, m is the electronic mas and 
is the velocity of light, it is possible to calculate H. 
Cable 1 shows values of H found in Italy by gyro- 
atera ction. 

An easier method, ‘which is at the same time 
ufficiently precise, is self-demodulation of radio- 
raves, & phenomenon recently observed by me*. This 
yhenomenon is substantially different from gyro- 
nteraction. 

Lf the radio-wave from a tranamitter is modulated, 
or example, at 230 c./a., with the percentage modula- 
ion kept strictly constant at 80 per cent, and ite 
warrior frequency varied around the loca] gyro- 
requency (in the case of Fig. 1 from 1,276-1 to 
,000°9 ko.je.), we find that at a receiving station 
wb least 200 km. distant from the transmitting 
tation the percentage modulation of the signal varies 
a shown in Fig. 1. The minimum of the percentage 
f modulation received (the maximum of demodula- 
ion) is at the . The mean value of the 
requencies at which maxima of Fig. 1 lie gives the 
<yrofrequency and, from the formula 0 = eH /2xmo, 
7 in the H-layer can be calculated. To measure the 
qyrofrequency, it is sufficient for a station to radiate 
ower of only 3-5 kW., but it should be able to vary 
ta ocarrier-frequency continuously about the local 
syrofrequency. The receiving station consists of a 
elective receiver tuned to the transmitter, with its 
ntermediate-frequency output coupled to an oacillo- 


Tabie 1 





3.7.1940 








6.7.1049 
13.7.1049 
7.0.1080 

23.7.1980 
! 9.7.1080 
| 30.0.1081 










* Probahly because the froqguensy of the first marimum does not 
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gtaph. The envelope of the oscillograph trace gives 
& measure of the percentage of modulation. It is 
desirable to take a number of measurements at each 
oarrier-frequency emitted. In Fig. 1 every point is 
the mean value of many measurements 

Table 1 contains some values of H found in Italy 
by self-demodulation. The degree of precision may 
reach the third decimal figure. The small changes 
of the frequencies on which the maxima lie show the 
variations of the magnetic fleld in the ionosphere. 
As H at ground-level during the experiments was 
0-4477 oersted, we see that H in the H-layer is — 
ameller than on the earth. 

Further details of the method will be given in 
Il Nuovo Cimento. 


M. CuroLo 
Istituto di Fisica Tecnica, 
Centro Studi di Radiopropagazione, 
Universita, Napoli. ` 
May 16. 
*Gutolo, M., Nature, 168, 98 (1960) ; It Nuoro Olmento, 9, No. 6 
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T IL, Natre, 187, 314 (1981); Ii Nuowe Cimento, 9, No. 8 
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A Method of Changing the Isotope 
Abundance in Mercury 


Is order to investigate the possibility of changing 
the isotope composition of mercury merely by passing 
a direct electric current through it under certain 
conditions, the following experiments were carried 
out. 

Mercury of manda grade was distilled under 
vacuum in @ ‘Pyrex’ glass apparatus and was then 
sucked up into a glass all’ ated with, nagsa 
electrodes (see Fig. 1). The disphragm tube was 
140 mm. long and 2 mm. inside di ter, and was 
filed with glass beads (0:00-0:15 mm. diameter) 
between two sintered glass plates, forming the top 
and the bottom of the diaphragm. 1-430 of 
mercury above the diaphragm made contact with the 
top electrode. A direct current was passed through 
the cell with the negative electrode at the bottom.’ 


+ 





Analysed meroury 
Diaphragm 

ert ndirtlaente eer fl 

0 50 mm, 


Yig. 1. Mercury œl 
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The whole cell was immersed in a constant-tem 

ture bath at 15°O. The experiment lasted 

2,000 hr. The mean voltage was 3-40 Y. and the 
mean current 22:6 amp. Immediately after the 
current was shut off, mercury above the dis- 
a halite dpa restart ray a ra htt 
y the mass spectrometer group at this laboratory 
and was then compared with a control sample of the 
mercury used. The result is given in Table 1 and 


ag the 1. (e) lop” 


- Fig. 2 (a). 


Another experiment was carried out m the seme 
way except that the current direction this time -was 
changed and the top electrode was made negative. 
In this case also the above the 


was taken for analysis. The result is given in Table 2 
and Fig. 2 (b). 
The results of these two F a r aaa 


rather surprising effect that the 
mercury are enriched at the anode fad of the cell 
and the heavy isotopes at the cathode. 

Similar experiments have bean made with amal- 


- gams and with a solid metal wire; but as yet it has 


not bean poasible to study the isotopic compositions 
of these samples. 


Table 1, (Top alectrode poaltive) 





* The error giyen with each vals of She change in inleliye abundance 
ia retina deviation in a series of sir measurements. 


of 


The game sort of diaphragm as that used here h» 
been used by A. Klemm e al. in experiments c 
the electrolysis of fused salts. K. Schwartz’ h» 
made density measurements after passing 9-6 x 1 
coulombs through 100 gm. of mercury in a ocell 
which the anode and cathode compartments we 


connected by a capillary, but no change in abundan: 
of the isotopes was detected. 


E. Hasrrxan 
Department of Physica, 
AB Atomenergi, ¢ 
Stockhohn, Sweden. 
Aug. 8. 
1Kienm, A., Hintenberger, H., a ae gl alc ha 
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Interaction between Surfaces In Close 
Proximity 


AOCORDING to theories of the interaction of doub 
layers’, two surfaces in close proximity are mutual] 
repelled by a force which increases as the surface 
are b t together. Therefore, if an air bubb 
ig against a plane glass surface under wate 
ee 
briam thickness at which the double la 
is balanced by the exoeas pressure of the b ble. 

By an interferometric method, Derjaguin ar 
Kusakov? showed that this equilibrium thickne 
was about 1000 A., and, as was varied wit 
the excess Later, Elton‘ showed co» 
clusively that, sufficient time, the disjommr 
film between a ble and a silica surface thinne 
to well below 200 A., and claimed, therefore, that tl 
filma observed by Derjaguin and Kusakov were mi 
at equilibrium, but were thinning at a slow bi 
measurable rate. The latter authors have since r» 
affirmed their earlier conclusions‘. 

The results of similar experiments in this laborator 
may resolve this controversy. When extreme care 
taken to exclude surface-active impurities, Elton 
results are duplicated for both silica and glass surface 
However, in @ solution containing 3 x 10° mole 
sodium hexadecyl sulphate an fibs 
approximately 1000 A. thick is obtamed, whic 
responds to changes in bubble pressure, temperatu» 
variation and electrolyte concentration, in precisell 
the same way as did the filma which Derjaguin an 
Kusakov obtamed in what they described as ‘pur 
water. It has been found extremely diffi bi 
prevent the same effect arising from contaminatic 
of the bubble surface, and the results of Derjagua 
and Kusakov are almost certainly dus to suc 
accidental contamination. - The existence of æ 


October 24, 1953 


juilibriam fihn of Hiasi thickness in solutions 

sodium hexadecyl sulphate thus presenta the 
seaibility of measuring the repulsion between double 
yam under known conditions. 

A. special precaution must be taken when making 
sese measurements in dilute solutions of surface- 
stive substances, because nf the slow attainment of | 
irface tension equilibrium. As adsorption proceeds,” 
1e limited vohmne of solution in the disjoming film 
, more rapidly depleted of adsorbent than the free 
elution, so that, after a time, adsorption proceeds 
t a lower rate on the flattened portion of the bubble 
irface than elsewhere. ` Under the surface tension 
radient set up, surface diffusion takes place, with 
1e result that liquid is continually carried into the 
isjoining film by surface trangport*. If this rate of 
iow should equal the rate of outflow due to the 
roe bubble preasure, one may wrongly gain the 
npreæion of an equilibrium fihn of excessive thick- 
ess. Thus one must ensure that adsorption is oom- 
«leto before making the measurements. 


L. F. Evans 
Commonwealth Scientific and 
ndustrial Research Organization, 
Melbourne. 
June 12, 
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Pancreatic Lipase: a Scheme of its 
Specificity and a Hypothesis of the 
Mechanism of its Action 


Tum specificity Sk pase Dee Deg nae fon alana 
been readily defin Lipase can hydrolyse many 
waters, but acta best on those derived from long-chain 
Katty acid. Less attention haa been paid to the 
affect on esterolysis of that part of the ester derived 
from the alcohol; glyceryl and benzyl groups have 
been found to influence the reaction most favourably, 
while aliphatic groups exercise & restraint which 
increases with the length of their carbon chain". 
From the available evidence!, the following oon- 
ditions appear to be necessary for li to exert ita 
optimal action: (1) the acid reaidus should be 


E R, H R, 
n L . n 

(1) =—88...0=04+ -$ OH- -> =—SH...0 
y l y 
m £ ™m 


i A, i hy 
R R, 
SH osd- OH stt..0md— OH 
(2) 1 i H—O = tix = 
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electron donating; (2) the aloohol residue should be 


electron attracting. 

The action of lipase is inhibited by aldehydes and 
ketones with an intensity which increases with the 
size of the alpbyl group attached to the carbonyl 
group. The inhibition is especially strong when the 
carbonyl group is adjacent to a phenyl nucleus, as in 
benzaldehyde or acetophenone®*, Thus high affinity 
for the enzyme in esters, aldehydes and ketones is 
associated with a structure which produces a high 
electron density at the ‘carbonyl’ oxygen, either by 
an inductive or a mesomeric effect. On this basis, 
pancreatic lipase may be defined as a hydrolase 
specific for organic esters, which have an affinity for 
the enzyme proportional to the size of the negative 
charge at the ‘carbonyl’ oxygen. 

It is suggested that the nucleophilic oxygen reacta 
with an electrophilic centre on the enzyme, and that 
this centre is the —SH group which is easential for the 
action of lipase. Between the two groupe a hydrogen 
bond cen form. In consequence, electron density 
at the ‘carbonyl’ carbon decreases and approach of 
hydroxyl ions is facilitated (1). The ease of hydrolysis 
of the substrates of lipase in non-enzymic alkaline 
conditions varies inversely with their ability to 
undergo cleavage by lipase, but varies directly with 
the tendency to form this hydrogen bond, in the lower 
members of the series. Synthesis may be faocilitated 
in a similar way 2); that is, hydrogen bonding occurs 
between the alcoholic hydrogen and a strongly 
electronegative centre, X, on the enzyme, as well as 
between the ‘carbonyl’ oxygen and the —SH group. 
The two hydrogen bonds morease the difference in 
charge between the ‘carbonyl’ carbon and the alco- 
holic oxygen, and therefore reduce the activation 
energy for the esterification reaction. 

The balance between synthesis and hydrolysis 
depends on the hydroxyl ion concentration. On this 
basis synthesis in alkaline media contaming only the 
carboxyl anion would be unlikely. So far as is known, 
no synthesis has been reported in any but an acid 
medium! 


` It is implied that there is only one link between 
substrate and enzyme during hydrolysis, and two 
during synthesis. The strongly favourable influence 
éxerted by some alcohol residues on hydrolysis is 
therefore attributed to their ability to stabilize the 
a 
m 
ion R—O, and their capacity for withdrawing elec- 
trons, which directly assist the function of the hydro- 
gen bond. In other words, the dominating factor in 
the combination of ester with lipase is the structure 


E ö O 
n ny, 
OH — s-SH+R,-O + RB. © + Ht 
y N 
m O 
© 
R, 


4 ond + OH- 


0 A 
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of the acid, while the alcohol goer plays a part 
in the ease of breakdown of the complex. 

_ The bensoates have considerable affinity for lipase, 
probably because of the conjugation of the ‘carbonyl!’ 
. group with pas enyl nucleus, but this conjugation 
must be lost on hydrolysis. The enzyme is apparently 
incapable of facilitating this process, with the result 
thet the benzoatesa are not more easily hydrolysed 
when in combination with the enzyme than they are 
- m the free state’. It seams that the enzyme is best 
suited to overcome unfavourable influences on hydro- 
ae To ae inductive effecta. 
thesis is correct, other hydrogen- 
ces will combine with the enzyme. 
ee ee ee 
by fluoride ionst. Similarly, oombmation with water 
is possible. 


E E 
"á 

z —- SH... O 

y 

m H 


This reaction may explain the apparently alight 
' affinity for lipase shown by substrates (for example, 
triacetin, ionin and ‘Tween 20'’) in homo- 
geneous solution, although when an oil-water inter- 
face is present the affinity is very much greater’. The 
surface-active properties of lipase tend to bring it to 
such an interface’, where the concentration of water is 
small compared with the concentration of substrate. 
The linear relationship between the concentration of 
triacetin and the rate of hydrolysis’ may pérhaps be 
due to competitive inhibition by water. 
This hypothesis attributes to the enzyme the 
` function of inducing, by means of hydrogen bonding, 
electronic shifts at appropriate pomts in the sub- 
strate, thereby ing up the reactions which these 
ace-action effects, which are very important in 
catalysis by lipase, probably enhance the efficiency 
and specificity of this proceas. 


J. E. Soorr 
Royal Infirmary, 
Manchester. 
April 16. 
aT eo Fnxymece’’, 1, Pt. 1, 300 rt seq. 
cademnic Press, New te 
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Errors In the Estimation of Serial 
Correlations 


Smuvcog the introduction of the serial correlation 
coefficient by Yule! the method of correlogram 
analysis has been extensively used. As a rule, the 
correlogram analysis haa been preceded by a amooth- 

ing process for the removal of trend (either by curve 
fitting or moving averages), and the sarial correlations 
are estimated from the residuals, - Although it is quite 
generally realized that parameters so estimated are 
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liable to bias, the form and full extent of this bia 
have not been extensively investigated. 

These biases may have serious effects on the praci 
ical analysis of time series. The removal an 
fitted constants will affect the correlogram, and test 
of goodness of fit will be vitiated. In particular, th: 
moving sverage method of trend elimination may 


“give rise to a correlogram entirely different from tha 


of the t process. 
The bias arises from two sources. In the firs 


place, the serial correlation coefficient is the ratic 
of the serial covariance to the variance of the serice 
When these quantities are estimated from the date 
they are themselves subject to sampling error, anc 
so the expectation of their ratio is not in genera 
equal to the parent serial correlation. This bis 
always reduces the absolute value of the seria 
correlation, and disappears only when the parent 
serial correlation is zero. Secondly, the fittmg w 
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. “oonstanta to the series introduces further bias. For 


example, when the mean is estimated from the data, 
a negative bias is introduced into the estimated seria™ 
covariance, reducing the value of the serial correlation. 
When the mean only is fitted fram the data, the 
serial correlation may be estimated as: 
Zeus} 


_ < Paia n— CX 
Th $ 1 En," = e = 


n 1%] t=] 


n- 


Using this definition, the biases in the serial correla- 
tions may be found m special cases. For example, 
for the moving average 2; = t., + tp 


Be) = me + Ge) 


so that the bias, to order ljn, is — 3/2n. 
Markoff process ay =" pti, + ts 


1 +8p a 


These biases are than has generaly been 
supposed. For example, for a Markoff process with 
0-8, the expectation of r, in a series of 

twenty terms when the mean is estimated is 0-680. 
The only previous work on this subject is by Sastry®. 
He calculated the bias due to fittmg the mean, but 
ected the first source of bias mentioned above, 

in consequence the biases he gives are much too 
smal. For example, using a slightly diferent 


For the 


B(r,) = 


_ definition of r, he gtves the expectation of r, in 


series of twenty terms from a Markoff process with 
ter 0-8 as 0:690, under-estimating the bias by 

5 per cent. 

Fixtensive calculations have been carried out on 
artificially constructed stochastic series confirming 
these resulta. Work is at present in process on the 
effect of various methods of trend removal, and 
detailed accounts will be published elsewhere. 


J. A. Pops 
Marine Laboratory, 
Aberdeen. : 
F. H. O. MARRIOTT 
University of Aberdeen. 
July 8. 


i Yule, Q. U., J. Rey. Stat. Soo., BA, 497 (1921). ; 
' Bastry, A. B. B., Sankhya, 11, 281 (1081). 
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‘PHOTO-RECORDING 


— an -able helper for the engineer 


Every day engineers the world over use photo-recording 


high-speed phenomena, obtainable 
in no other way. 

Kodak Ltd. manufacture a range of sensitized materials 
especially for photo-recording work. 

‘KODAK’ ‘KODAK’ 
RECORDING PAPERS errr ere FILMS 


R.P.15 
Medinm Speed Orfho Paper mate speed _penchro- 


speed orfhochro~ 
Rapid Ortho Paper Solera 


Siew blus - sensitive; 
High Speed Regular Paper peed dec high 








RECORDING . 


OSCILLOGRAPH TRACES 
In this illustration, the upper trace 
represents the detonation pressure in 
the cylinder of a ‘knocking’ petrol 
engine. The vibrations in the lower 
trace have a period of about I[ 100,000 
second. 
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ELECTRONIC INSTRUMENTS LTD ) 


A RICHMOND SURREY + ENGLAND Æ 


The Chronotron 

A. direct reading electronic stop clock for genera! 
purpose timing in the millisecond region. 7 
The CHRONOTRON is used for timing relay: 
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testing camera shutters and for physiologica 
investigations. Timing can be controlled by 
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THE BRITISH ASSOCIATION 


R. W. E. SWINTON was well entitled to claim, 
in his presidential address to Section X 
(Assembly of Corresponding Societies) of the British 
Association meeting at Liverpool, that he had entered 
the gateway which Sir Edward Appleton had held 
open in his presidential addreas to the Association on 
the previous evening. Dr. Swinton’s addreas esen- 
tially was an exploration or review of the ways in 
which the corresponding societies, individually and 
in concert, can further the pursuit of science for its 
own sake and the consequent enrichment of the life 
of the community, to which Sir Edward had referred. 
In this, moreover, Dr. Swinton was following the 
example of some of his predecessors in the presidential 
chair of the Conference of Delegates of Corresponding 
Societies, since the Conference was first constituted 
at the Aberdeen meeting of the Association in 
1885. 

Particularly in the opening years of this ate 
the Conference was concerned with the possibility of 
strengthening the work of the corresponding societics 
and with the opportunities for scientifie work which 
were still presented to them in certam fields. Prof. 
(later Sir) Ray Lankester’s reference, in his presi- 
dential address to the Association at Bradford in 1900, 
to the decline in the numbers and activities of the fleld 
naturelistes led to various suggestions when the Con- 
ference next met in 1901, at Glasgow, and a resolution 
was adopted by the Conference at Southport in 1908, 
supporting the suggestion made by Sir Norman 
Lockyer in his famous address, “The Influence of 
Bram-Power on History’’, that acientiflc workers and 
persons interested in science be so organized that 
they may exert permanent influence on public 
opinion, jn order more effectively to carry out tho 
third object of the Association—“to obtain a moro 
general attention to the objects of science and the 
removal of any disadvantages of a public kind 
which impede its progress”. 

Sir Norman Lockyer’s suggestion led directly to 
the formation of the British Science Guild; but the 
Conference continued to concern itself with the 
possibilities and opportunities for local work and for 
influencing local opinion in matters affecting science. 
At Dublin, in 1908, Prof. (later Sir) Henry Miers 
addressed the Conference on the educational oppor- 
tunities of local scientrilc societies and their contribu- 
tion to adult education, and adult education was tho 
theme of Dr. F. A. Butler's presidential address to tho 
Qonference at Burlington House in 1918. Sir John 
Russell’s addrees to the Conference at Oxford in 1926 
is notable for the encouragement it gave alike to tho 
amateur worker and to the local scientific society ; 
and the present constitution of the Assembly, now 
one year old, affords even better opportunities for 
folfiling the continuing functions of systematic 
observation and of oo-operation, whether in the 
organization of work or im the exposto of 
Bclence. 

What is new about Dr. Swinton's address, accord- 
ingly, is not so much his conception of the work of 
the corresponding societies as his critical re-examina- 
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tion of the functions of both the Association and of 
thé Assembly and ita constituent societies in the light 
of the environment and the climate of opinion in 
. which they are set to-day. He is conscious tot only 
of, the deepened sense of public respansibility on the 
‘part of men of science, of the wide public interest 
displayed in the annual meetings of the British 
Association, and the steps which have already been 
taken, in the new series of lectures for younger 
persons, for example, to extend the inftuence of the 
Association in making known the advances of acience 
-and their implications. He is conscious, also, of the 
great change in the educational background which 
has taken place since the Conference of Corresponding 
Societies was constituted. 
The circumstances are changing, rather than new ; 
but when contrasted with thoee of even a quarter of a 
oentury ago, they show differences sufficiently marked 
to justify fully Dr. Swinton’s plea that the work of 
the Sections and of the Assembly should be recon- 
widered in the light of present opportunities and 
responsibilities, and with the view of furthering a 
more lasting interest in certain aspects of science 
than can be engendered during the annual meeting. 
Dr. Swinton pointa out that the fundamental idea 
of the Agacciation as a body for explaining the trends 
_of science generally finds expression only in the 
presidential addreas and m a few other meetings 
such as the evening discourses or those arranged by 
the Division for Social and International Relations 
of Saiance. Some of the joint meetings of the Sections, 
even on highly technical subjects, have aitracted 
large audiences, and the level of exposition has on 
occasion been high, even from s popular point of 
view. This cannot be said of all joint discussions, 
however. Nevertheleas, there is some substance in 
Dr. Swinton’s argument that, however wide the 
appeal of the presidential address, the programmes 
of the sections tend to become more specialized. 
' . The fact that others have, since the Liverpool 
- meeting, suggested that the Britiah Association may 
need to take account of two differing audiences—the 
public and the specialists who form the 
nucleus of the sectional meetings—indicates that this 
may be an appropriate time for the Association to 
reconsider ita functions and the audiences which it is 
addreasing. Nor should it be forgotten that while, 
as Dr. Swinton rightly argues, the advance of science 
is so rapid and the increase of workers so considerable 
that a week is too short a period for the workers in 
one group to learn about the recent advances of their 
fellows, the sections fulfil another and possibly more 
important function. Disregardimg for the moment 
the question whether, seen against the background 
_ of scientific meetings which take place throughout the 
year, the sectional meetings are the appropriate 
occasion for the communication. of results from one 
specialist to another, the sectional meetings un- 
doubtedly are an important means for interchangmg 
knowledge soross the scientific disciplines. In all 
sectional meetings a considerable proportion of the 
scientists present are now those trained in or prec- 
tiging some other discipline than that of the particular 
section holding the meeting. Quite possibly to an 
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increasing extent the British Association meeting 
now provides an outstanding opportunity for the 
scientist attending it to learn about or discuss 
advances or trends in some discipline other than. that 
with which he is immediately concerned. 

This tendency is certainly sufficiently pronounced 
to require more consideration than some sections at 
present appear to give it. In facilitating such inter- 
disciplinary exchanges as well as in the arrangement 
of discussions on subjects which are the concern of 
several soientific disciplines, the Association is per- 
forming one of its most valuable services to science 
to-day, and this fonction should not be overlooked in 
considering Dr. Swinton’s call to the Assembly of 
Corresponding Societias to take up the function of 
acoountant for science. He suggests that that 
Assembly is particularly suited to render a public 
account of the progress of science and provide an 
annual forum for questions and even answers. The 
meetings of the Assembly are no longer confined to 
delegates of the Societies but are open to any who 
care to attend. They are alse more numerous, and 
on both counts the Aasembly is better placed to 
discharge the responsibility taken over fram the 
former Conference of Delegates to discusa propositions 
regarding the promotion of more systematic observa- 
tions and plans of operation and of greater uniformity 
in the method of publishing results. 

It is in this context that Dr. Swinton examined 
the question of how far the Assembly can help 
inguirers for scientific information not only during 
the local opportunities of the meeting, but also on a 
more permanent and wider basis, and he was con- 
cerned not simply with the diffamon of scientific 
knowledge or information but equally with helping 
people, both young and old, to engage in acientific 
work whether for pleasure or as professional occupe- 
tion. On both counts regard must be had to the 
general educational position in Britam, and while 
he suggested that the Assembly’s mam taak would 
lie in the fleld of adult education, he indicated 
the need for some further inquiry into the position 
of the scientific societiea, more especially the local 
societies, the reasons for their diminishing member- 
ship and their general difficulties of publication and 


„the like, Such inquiry involves also inquiry into the 


teaching of science in schools and whether such 
teaching really stimulates interest in science either 
for ita own sake or as a career. That can have a 
close bearing on the shortage of science teachers and 
of technologists, fcr example: as Sir Charles Morris 
remarked at the recent Headmasters’ Conference, the 
firing of imagination which determines careers is often 
the work of a teacher. 

Dr. Swinton’s own more specific suggestions were 
in regard to adult education, and especially for closer 
co-operation between those three major avenues of 
adult or self-education—the museums, the publio 
libraries and the local scientific societies. Such 
co-operation must be conceived in the light of the 
education system of to-day, and the research oom- 
mittee which he advocated would, in the first instanoe, 
oo~operate with the Library Association, the Museums 
Association, the Unions of Scientific Societies, the 
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Further Education Section of the B.B.O. and such of 
the local educational authorities as could be interested. 
He also advocated a series of booklets giving the 
outline of educational courses in the sciences, of 
sources of information for adults, and a guide for 
young people as to ways of entering the professions. 

The whole programme of the Assembly of Corre- 
sponding Societies at Liverpool was well designed to 
test and to explore these suggestions. Dr. P. M. 
Butler's paper on trends in natural history in the 
north-west of England was concerned with the new 
functions of the local scientific societies and with the 
waya in which they could to-day best help the 
amateur naturalista who are carrying on the work 
of those earlier naturaliste of Lancashire, mainly 
botanists, and particularly around Manchester and 
Oldham, who in the first half of the nineteenth century 
had won an international reputation especially in the 
study of mosses. Mr. R. Wagstaffe, in speaking on 
“Natural History: the Amateur and the Profes- 
sional’, dealt principally with the functions of the 
museums, but indicated the extent to which the 
naturel history departments of museums rely on the 
help of amateurs in securing materal. The co-opera- 
tion between amateur and professional, for which he 
pleaded, indicates one line of work which could be 
very fruitfully followed by the Assembly and its 
constitrent societies. 

That aleo apples to the question of publication, to 
which Mr. Wagstaffe referred very briefly, noting 
the difficulty which the amall societies experience in 
financing the publication of their research results. The 
museum botanist and the community was the subject 
of a further paper by Mr. H. Stansfield. It is thus 
clear that this year’s Assembly made a fair start on 
the oonsideration of how it and its constituent 
eocicties can best help those anxious to pursue 
science for its own sake and also foster a wider 
interest in and understanding of plant and animal 
life by the community. Two sessions were given to 
the consideration of practical problems of animal 
health and welfare and the protection of Nature, in 
which also public understanding is both desirable and 
often an essential condition for a satisfactory solution. 

The seasion devoted to the presentation of science 
was, however, much more closely concerned with 
Dr. Swinton’s suggestions and with the theme of Sir 
Edward Appleton’s presidential address, as well as 
with the comments which he made at the close of 
the Liverpool meetings, when he streased the 
importance of using simple language and ordinary 
words in public expomtion. Dr. D. A. Allan was 
concerned with the museum presentation of science 
and the posmbilities which such techniques afford 
of presenting scientific material and the development 
of acientiflc ideas. He recognized the tendency of 
museums to divide science into water-tight compart- 
ments, but the functions of the museum in adult or 
self-education are limited by the standard -of public 
education and especially by the quality of the 
teaching of science in schools. 

Mr. E. Yerbury’s paper dealing with this topic was 
undoubtedly the key paper in this discussion. He 
thinks that ‘in the schools science should be presented 
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more aa & means of service to the community, a8 & 
way of finding things out. It should be presented as 
an activity demanding discipline; for the child 
under fourteen, breadth rather than depth is im- 
portant, and the content of science teaching should 
be related to the ohild’s environment. For this reason 
he suggested that biology and general science, rathor 
than the physical sciences, should form the approach 
and main content in school science. Referring to the 
shortage of science teachers, he streesed the import- 
ance of a sympathetic publo, especially if science 
teachers of bigh character as well as ability are to 
be attracted. 

Mr. Yerbury’s addreas went to the root of the 
matter and indicated some ways in which the 
Assembly of Corresponding Societies can help to 
improve the situation. His constructive address 
contrasted sharply with the somewhat provocative 
address on the presentation of science to the public 
from Mr. Ritchie Oalder which followed. Much 
of Mr. Calder’s criticiam of scientista as expositors, 
such as their failure to break throvgh their own 
special or professional jargon when attempting io 
communicate ideas, their indifference to exprers- 
ing themselves intelligibly, and iheir irresponmble 
refusal to consider and explain how their work 
affects the lives of ordinary people at a time when 
science is producing convulsive changes and danger- 
ous streases in our civilization, is merited by many. 
Scientists, however, are not the only ones who 
can be indicted ag illiterate, inarticulate and irrc- 
sponsible; very similar charges could be brought 
against journalists, for example, and so talented an 
expositor as Mr. Calder was obviously over- 
stating his case when he argued that mass appeal 
and the box office returns should be the sole and 
final arbiter in the presentation of science. 

To accept that view is to accept defeat. The terms 
of public exposition may well be set, as Mr. Ritchie 
Calder argued, by the nature of the mass mind or 
popular understanding. Neither the mas mind, nor 
popular understanding, is to be accepted as un- 
changeable, nor have they been accepted as such 
by the British Broadcasting Corporation, for 
example. The real task undoubtedly lies in the 
teaching of science in the schools, and from this point 
of view, as well as from that of the supply of scientists 
themselves, the shortage of science teachers is a 
problem to be tackled with the utmost energy and 
dispatch. 

If, however, the presentation of science through 
the press, radio, television and the cinema is to be 
governed by quite low standards, as Mr. Calder 
suggested, even the best science teaching in the 
schools will fail to provide us with a public which 
really understands the possibilities of science, tho 
implications of scientiflo advances, or, still leas, ia 
interested in science for its own sake. The presenta- 
tion of science must be governed by some ideals and 
standards above those of financial return. 

None the leas, Mr. Calder gave another important 
reason why the scientist must himself take much 
more seriously the task of public exposition and 
interpretation. The steadily growing dependence of 
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research upon public funds means that the publio 
has a right to some clear understanding of what is 
being done with the large sums of money now voted 
for such purposes. Unless scientists take some trouble 
to explain the reason for such research and explain 
its progress, they are not entitled to complain if 
funds are withheld or curtailed; and if national 
interests are thereby injured, perhaps irretrievably, 
the real responsibility lies on the scientist who has 
failed to explain the situation ey and firmly to 
the nation. 

Mr. Calder, lıke Dr. Swinton, looked to the con- 
tinuous popular exposition of science. The British 
Association should not, he thinks, limit ite activities 
to its annual meeting, though he is thmkmg in terms 
of the preas, radio, television and cinema, rather than 
the local societies. The Association has obviously 
been challenged at Liverpool, even more clearly than 
at Belfast or Edinburgh, to addrees itself as a whole 
to the task to which the Division for Social and 
International Relations of Bcience was dedicated on 
its formation m 1988. That the Assembly of Corre- 
spondmg Societies has a large part to play is aleer, 
though some further inquiry may be required to 
indicate more specifically the best lnes of work 
either for the Agsambly or for ite constituent units. 
Meanwhile, the Sections of the Association are 
equally called upon to reconsider their functions in the 
light of the criticiams voiced at Liverpool and since. 
Nor is it too much to hope that scientific societies 
generally and professional associations of men of 
science will be stimulated to consider anew their 
fonctions in the world of to-day, not merely m regard 
to the presentation of science, but also to the advance 
of science itself, alike through the growth of popular 
understanding and through more effective oo-cpera- 
tion between the professional and those others who 
pursue or seek to pursue science for ita own sake, 


ROLE OF PLASMAGENES 
Nucleo-cytoplasmic Relations In Micro-organisms 
Their Bearmg on Cell Heredity and Differentiation. 
-By Prof. Boris Ephrusæi. (The William Withermg 
Memorial Lectures delivered at The Bi 
Medical School, 1952.) Pp. viiit+127+5 plates 
(Oxford: Clarendon Pres; London: bxford 
University Press, 1958.) 18s. net. ~- 

OF. EPHRUSSI’S short book is based on three 

lectures given in the Birmmgham Medical 
School last year. They contam very useful sum- 
maries of some of the recent work on cytoplasmio 
inheritance in lower organisms, perticularly of his 
own studies on respiratory enzymes in yeast, together 
with those of Sonneborn, Beale and others on Para- 
moeotum, and the leas well-known investigations of 
Rizet on the barrage phenomenon in the mould 
Podospora. The experimental evidence and the 
conclusions to be drawn from it are clearly and 
succinctly presented and form s valuable introduction 
to the literature. Unfortunately the di 
‘although at first glance ap clear-cut and 
simple, are quite ep explained and in some 
cases I have stil failed to understand what they are 
intended to convey. 
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Ephrusa: discusses at some | the of 
the facta he describes on the fashionable but some- 
what nebulous idea that the discovery of ‘plaasma- 
genee’ goes far towards revealing the fundamental 
mechaniams of differentiation in multicellular animals. 
In recent years this notion has been yea for 
muen muddled thin ilig: Gnd at arbia tho Art 
of his book Ephrussi is not immune from thig, P E 
towards the end of it he does something to straighten 
matters out again. He starta, for example, by quoting 
a sentence from Darwin: “Inheritance must be 
looked at as merely a form of growth’. But he 
promptly proceeds to reverse this, erecting a concept 
of “cell heredity” in which the more general phen- 
omenon of growth, which usually leads to the 
subdivision of the growing mass by cell division, is 
considered as secondary to the more specialized 
phenomenon of heredity. This concept, which 
several authors have used, almost mevitably leads to 
attempte to draw parallels between two quite 
different processes ; on one hand, the pasamg on of 
cytoplasmic constituents (plasmagenes), which are 
distributed from a cell to its daughters merely 
beceuse the original cell is cut m half, and on the 
other the transmission of nuclear genes through the 
elaborate mechanism of gamete formation and 
fertilization. A property of genetic continuity is 
attributed to both nuclear genes and plasmagenes, 
but the evidence for it is of quite different, ın fact 
almost opposite, nature in the two cases. Nuclear 
genes are considered to exhibit genetic continuity 
because they oontinde in existence throughout 
lengthy series of crosses, etc., whereas the evidence 
for the continuity of plasmagenes is the fact that if 
they are got rid of they cannot be regenerated. 

Attempts to bring plasmagenes into play to 
explain differentiation also lead to confusions. The 
phenomenon to be explained is the arising of new 
and diverse types of tissue. If the immediate cause 
of the appearance of a tissue is the occurrence of the 
appropriate plasmagene, we have two possibilities. 
Either the plasmagenes arise de novo during develop- 
ment, in which case they are doing exactly that thing 
the impossibility of which is used as a means of 
detecting tham; or they are all present, possibly in 
an inactive form, ın the unfertilized egg, in which 
case they are nothing but our old and discredited 
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frends the ‘organ-fo substances’ appearing 
under a new name and with their hair curled in the 
latest fashion. 


The true importance of the plasmagene work for 
the study of development would seem to be that it 
has brought home to geneticists a fact long realized 
by embryologista and cell physiologists, namely, that 
the cytoplasm 18 not a mere are of amall-molecular 
producta thrown out by the but contains 
particles of at least the same of size and com- 
plexity as the genes themselves, though it seems 
that only very rarely in higher animals can these 
particles take the lead in cell functioning. 

Ephrusi seems to be gradually approaching some 
such position as thia. True, he starta off on the 
wrong foot, arguing rightly A (on p. 4) that 
development involves a “differential [which] must 
have its seat in the cytoplasm”, but drawing the 
complete non sequitur that “‘if the cytoplasm cause 
differentiation it must be endowed with the power of 
perpetuation of cell-type”. But by pp. 105-6 he 
has come to the more convincing opinion that “‘the 
cell is an mtegrated unit which can be broken down 
only for purposes of analysis” and “‘we may therefore 
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speak of autoreproduction of the integrated unit 
which is the cell, but it would be more correct not to 
speak of autoreproducing particles’. The journey 
from the earlier view to the later not only exhibits a 
fascinating orama of facta, but also is of the 
greatest intellectual interest and stimulus. Ephrussi’s 
book should certainly be read and deeply pondered 
by all who are interested in the fundamental questions 
of biology. C. H. WADDINGTON 


EXPERIMENTAL DESIGN IN 
BIOLOGY 


The Design and Analysis of Experiment 
By M. H. Quenonile. Pp. xiii+356. (London : 
Charles Griffin and Co., Ltd., 1958.) 36s. net. 


HIS book, according to the suthor’s preface, “is 

aimed at those wishing to acquire a working 
knowledge of experimental design and an under- 
standing of the principles governing it”. The subject 
is approached from the point of view of biological 

i tation, and all the examples are drawn 

from this field. The book is designed for readers with 
& oomperatively alight mathematical background, 
and the resulta are for the moet 
without proof. It is divided into four sections: 
elementary principles and designa; incomplete block 
designs ; long-term policy; and experimental com- 
ploations. 

The reader is assumed to possess some knowledge 
of statistical method up to analysis of variance and 
regression, and also of the basic principles of experi- 
mentation; these topios are summed up in a some- 


what indigestible fist chapter. The remainder of the: 


first two sections is devoted to the more familiar 
experimental designs, the account of the construction 
eee ee 
followed by a clearly worked le. These 
examples are drawn from a wide range of biological 
expermmentsa——they are discussed in some detail and 
are well chosen to illustrate the suitability of the 
particular designs used. 

In the third section, the planning and analysis of 
groups of experiments are discussed. In particular, 
detailed consideration is given to methods of design 
and analysis for estimating residual effects of treet- 
mente, and to the combimation of results from 
experiments with differing precision. The topics of 
this section have been comparatively neglected, and 
many of the methods described should prove useful 
both to statisticians concerned with planning groups, 
of experiments, and to the experimenters themselves, 
although the treatment requires mare familiarity with 
statistical techniques than most experimenters may 
possess. This is perhaps also true of the fourth 
section, in which, among other things, are discussed 
& number of special designs which may be required 


transformation of experimental observations. These 
sections are useful in collecting the results 
of researches which have been carried out in various 
flelds in recent . There is an extensive and 
useful bibliography with many references to both 
theoretical and practical sources. 

The author has, perhaps, tried to include too many 
topica in one volume. This results in the first half 
containing insufficient detail for those entirely new 


NATURE `. 785 


to experimental design, while in the latter half are 
inclu e sections (such as that on sequential 


analysis) in which the treatment is too brief to be of 
much value. It is difficult to recommend this book 
whole-heartedly to experimenters or to statisticians ; 
however, it contains material which should be 
interesting and useful to both groups. 


_ INTERPRETATION OF 
NUCLEAR DATA 


Theoretical] Nuclear Physics 

By Prof. John M. Blatt and Prof. Victor F. Weiss- 
kopf. Pp. xiv+864. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd. 
1952.) 100s. net. 


E8. BLATT AND WEISSKOPF have written 
` an excellent account of the present interpretation 
of nuclear data, and their book will doubtless become 
a standard work. Nevertheless, it does not pretend 
to contam a complete nuclear theory : in addition to 
the inevitable complexity of the many-body problem 
we still do not know the tary law of force 
between nuclear particles or how the forces between 
individual particles add up, and some physicists doubt 
whether the concept of a potential energy between 
nucleons is vahd. In this situation it is a merit of 
the book that much of the discussion is in terms of 
general concepta rather than of special models. For 
example, in two-body problem considerable uge 
is made of the theory of ‘effective range’ which does 
not need to assume any specific shape for the potential 
between nucleons. 

Three chapters, totalling about 250 pages, are 
devoted to nuclear reactions, mainly to the discussion 
of the dispersion formula. Some powerful theorems 
on distributions and correlations are included. 
Chapter 10, on the formal theory of nuclear reactions, 
also contains a clear account of the relationship 
between the principles of reciprocity and detailed 
balance for the transitions of a quantum mechanical 
system; a matter which has often been confused in 
the literature through undue reliance on simple 
perturbation theory. These chapters will be very 
useful to the experimental worker, though Chapter 8 
makes heavy reading. Together with so much general 
theory it would have been helpfal to include a simple 
explicit examplé of how analysis of angular dis- 
tributions can lead to assignment of spms and 

An indication of the experimental progreas of 
recent years is that Profs. Blatt and Weisskopf, 
unlike most previous authors, make no attempt to 
include a table of nuclear species and their elementary 
proporties; this task now oocupies a special pub- 

ication of telephone directary dimensions. The shell 
model of low-lying nuclear states, which representa 
the consequent theoretical is treated in the 
last chapter of the book. It is a pity that this model 
was not available to the authors when the earlier 
chapters on nuclear spectroscopy. were written, as 4 
few apparent inconsistencies with the last chapter 
might bave been avoided. 

The authors wisely avoid meson theory, so the text 
can be read by anyone who understands simple 
quantum mechanics; even the relativistio Dirac 
aa ion appears only in connexion with the theory 
of B-decay. K. J. Le OOUTAOB 
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MAGNETIC PROPERTIES OF THE EARTH’S INTERIOR 


ee ee 
why the earth has a magnetic field, and the 
feeling of optimism that at last this long-standing 
riddle of geophysics may soon be solved, were 


reflected in the contributions to the discussion on the 


magnetic properties of the earth’s interior held on 
September 4 by Section A (Mathematics and Physica) 
of the British Association at ita Liverpool meeting. 
The discussion was opened by Sir Edward Bullard 
(National Physical Laboratory, Teddington), whose 
recent contributions to the dynamo theories of the 
mam field and of ite secular variation have been 
mamly responsible for the great revival of interest 
in this problem. In a moet illuminating and enter- 
taining introduction, Sir Edward reminded his 
audience of some of the important features of the 
fleld that call for explanation. The fact that the 


field resembles that of a umformly sphere 
—that is, a dipole fleld—was established as early as 
1600 by William Gilbert. During the hundred 


and twenty years, however, the magnetic moment of 
this dipole fleld has decreased by aa much as 4-5 per 
cent, a very remarkable rate of change for any 
planetary phenomenon. If this were to continue, 
there would soon be no field left to investigate ! 
‘However, I am happy to announce,” continued 
Sir Edward, “‘that this pers pain will probably be 
avoided, since there is now evidence that the moment 
reached a minimum about 1935, and appears now to 
be increasing again.” 

When the mam dipole field is removed, the residual 
field ig one of considerable complexity. A. ohart of 
this feld is not unlike a meteorological chart in 
appearance. The resemblance is even closer when 
one remembers that both charts will change with 
time, the secular changes in the geomagnetic field 
during, say, a century being of the same order as 
` those occurring on a weather map during a week. 
The comparison is not i fanoiful and 
tends to suggest henomena 
may originate, like the ehr ahe changes, ig nate 
associated with fluid motions. Another specially 
significant feature of the etic fleld is the 
observed westward drift by about 0:2° longitude a 
year of the pattern of the secular variation 
fleld, this being superposed on the general waxing 
and Bene of the individual foci of change. 

Sir Edward then reviewed the many and varied 
explanations, including some that he frankly labelled 
“magic”, which have bean put forward to account for 
the existence of the magnetic fleld. In view, however, 
of the features already mentioned and having regard 
to the reasonable ions we oan make about 
the properties of the earth’s interior, the only kind 
of explanation likely to be satiafactory is one which 
involves the production and maintenance of electric 
currents flowing mainly in the liquid core. The radius 
of this core is known with considerable exactness 
from seiamological studies, and there are good reasons 
for believing that it has a metallic conductivity. The 
electric currents might be produced by chemical 
action, or by thermoelectric or dynamo effecta. No 


thermoelectric and dynamo effecte have both been 
discussed in some detail. 


The possible existence and effectiveness of thermo- 
electric couples at the interface between the metallic 
core and the silicate mantle have been considered 
by Dr. 8. K. Runcorn at Cambridge, who has suggested 
that, if ture differences caused by heat 
convection exist an the surface of the care, electric 
currents will be set up flowing partly in the core and 

in the mantle. Since the thermoelectric 

-B are radial, the resulting magnetic feld would 

not be the dipole field actually observed, but further 

interactions with fluid motions in the conducting 

core could lead to this fleld. Sir Edward considered, 

however, that the temperature differences on the 

surface of the core which are required in this theory 

are so great that they would imply an unlikely large 
heat convection within the core. 

In the dynamo theory, as developed mainly by 
Prof. W. M. Elsasser in the United States and by 
Sir Edward in Great Britain, the electric currents ane 
generated electromagnetic induction by the 
interaction of fiuid motions in the core with the 
internal magnetic field of the currents themselves, 
the whole system forming a self-exciting dynamo 
which obtains its energy from the heat generated by 
radioactive material in the core. A heat generation 
of a few per cent of that occurring in surface rock 
would suffice to maintain æ convective motion with 
material rising at aome pane gre and sinking at others 
The radial component of this convective motion willl 
be affected by the earth’s rotation and will lead to € 
radial gradient of angular velocity of the fluid, the 
outer part of the core rotating more slowly than the 
inner part. Since a highty conducting fluid will 
tend to any magnetic fleld along with it, this 
retardation of the outer part of the core may be the 
cause of the westerly drift of the secular variations 
field. The convective streaming in the fluid core 
together with the differential rotation might, in the 
presenoe of some small initial magnetio fleld, buildi 
up and maintain the fleld at some definite level; ine 
other words, the core would behave as a self-exciting 
dynamo. To prove rigorously that this is possible, 
it is neceasary to show that Maxwell’s equations 
for a moving fluid posseas solutiona of the neceasary 
type. This analytical problem has been studied 
by Sir Edward, and he believes that it will be 
feasible to establish the possible existance of such 
a dynamo. The analysis is, however, extremely 
complex, as the large gathering fully appreciateds 
when some of the equations mvolved were showm 
on the screen. 

Prof, A. T. Price (University College, Exeter) then- 
described how the study of short-period fluctuations 
of the geomagnetic fleld can yield information about 
the distribution of electrical conductivity withm the 
earth. Though this information is rather. limited, 
due account must be taken of it when seeking to 
explain some of the features of the geomagnetic field, 

the secular variation. Several types of 
fluctuation have been studied; but most work hae 
been done on the daily variations and the storm-time 
variations. Both these are primarily of external 
origin, being due to varying electric currents in the 
ionosphere; but these ion erio currents induce 
other currents within the , and a compari ol 
the magnetic fields of the inducing and induced 
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currents can tell us something about the electrical 
conductivity of the region where the induced currents 
flow. 

The calculations which have so far been made 
indicate a considerable rise of conductivity with 
increasing depth within the earth, from about 10-19 
e.m.u. or leas for dry surface rocks to a value of at 
least 10" e.m.u. at about 900 km: depth. No direct 
information about greater depths can be obtamed 
from the magnetic variations, because the ocorre- 

ing induced currenta do not penetrate appre- 
ciably farther than this. If, however, the observed 
rise of conductivity can be accounted for on some 
reasonable hypothesis based on known physical 
laws, it may be posmble to extrapolate the results 
to greater depths with some degree of confidence, 
and this has in fact bean done. A very reasonable 
supposition ia that the increase of conductivity is 
associated with the mcrease of temperature as one 
goes downwards in the earth. The material of the 
earth's mantle is probably some form of olivine, and 
is in any event almost certainly a semi-conductor, in 
which tho conductivity o at high tures will 
be a function of the temperature T' of the form 
ama, exp (—A/kT). The coefficients o, and A may 
depend somewhat on pressure and temperature; but 
the important changes in o will be due to the exponen- 
tial factor. 

Laboratory measurements of the conductivity of 
various olivines at temperatures up to 1,500° C. have 
recently been made by H. Hughes at Cambridge, 
following some earlier work done there by H. P. 
Coster. These experiments reveal a very great 
increase of o with temperature, and it appears that 
most of the materials examined behave like ionic 
semi-conductors at sufficiently high temperatures. 
From his resulta Hughes has determmed the relevant 
values of o, and A. He has also obtained correspond- 
ing values of these coefficients for the earth's mantle 
by comparing the distribution of conductivity, as 
derived from the geomagnetic data, with recent 
estimates of the distribution of temperature within 
the earth. The values he obtains, o,—2x 10 e.m.u. 
and A =8-5 eY. are of the same orders of itude 
as those derived from his laboratory studies. He has 
therefore used the above formula to extrapolate for o 
throughout the mantle, and thus obtains an estimated 
value of about 3x10-* e.m.u. near the base where 
it meeta the liquid core. This is somewhat higher 
than earlier estimates. One consequence of a higher 
conductivity of the mantle would be a tighter electro- 
magnetic coupling between the mantle and the core, 
and this seams likely to remove one of the difficulties 
which appesred hitherto in the explanation put 
forward by Vestine, and by Munk and Revelle, to 
account for certain sporadic variations in the length 
of the day, which appear to be associated with varia- 
tions in the rate of westward drift of the secular 
variation fleld. 

Another important aspect of the geomagnetic fleld 
was discussed by Mr. J. Hospers (University of 
Cambridge), who described Resin evidence ‘which 
indicates the occurrence of-repeated reversals of the 
main fleld. He gave an account of work recently 
done on the natural permanent etization of 
lava flows and sediments found m Iceland. The 
historic flows of Mt. Hekla, 1766-1948, are magne- 
tized ap eomaguotio Aal the direction of the present 

tio fleld, and their magnetism has 
peices ase been acquired through cooling in the 
existing nl For the post-glacial lava flows, about 
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2,000-8,000 years old, the angle of mean direction of 
magnetism with that of the present fleld is 7-5°, and 
with that of the dipole field is 2-5°. This suggestx 
that over a period of some thousands of years tho 
magnetic pole has been centred on the geographic 
pole. Early Quaternary flows show, however, a 
reverse magnetization, and Tertiary flows show 
alternating series of normal and reverse magnetiza- 
tions. T. Nagata, in Japan, has shown that certain 
specimens of pumice from Mt. Haruna can acquire 
@ reverse etization on cooling in & magnetic 
feld; but no similar effects have been found for any 
of the Icelandic lavas. The observations, therefore, 
indicate that repeated reversals of the local magnetic 
field have taken place; moreover, since the changes 
have all co ded to the fleld swinging right 
through 180° without intermediate directions being 
in evidence, it seems probable that the reversals of 
the field are in fact world-wide. This implies that 
the main geomagnetic fleld can reverse ita direction 
every 2x 10"5x10* years, and that this has been 
happening at least since Miocene times—that 18, for 
the 20 x 10° years. 

e mean direction of magnetization of the 
Tertiary flows ia very close to the direction of the 
present dipole field. This suggests that, unless the 
magnetic axis has departed appreciably from tho 
rotation axis, which seems unlikely from the foregoing 
evidence, there have been no appreciable changes in 
latitude or orientation of Ioaland during the past 
20 x 10* years. Some further work on Eocene flows 
in Northern Ireland, which are about 50 x10! years 
old, indicate that, if any polar wandering occurred 
during Tertiary times, it was much less than has 
sometimes been supposed. 

In the final paper to the symposium, Dr. F. J. 
Lowes (University of Liverpool) discussed tho 
possibility of attmbuting the earth's magnetic fleld 
to currents produced by thermoelectric effectes at the 
interface between the core and mantle, and examined 
the implications of this hypothesis. The existence 
of a considerable voltage distribution is required on 
the surface of the core, and this in turn requires 
considerable ture differences, which are 
assumed to be produced by the convective motions 
within the core. The resulting currenta would, 
however, flow in the mantle as well as in the core, in 
contrast with the situation in the dynamo theory, 
where the most Intense currenta flow well within tho 
core. There is, moreover, a difficulty in the dynamo 
theory in that the changing currents which give mse 
to the secular variation must flow, owing to the skin 
effect, within 10-100 km. of the surface of the core, 
whereas the liquid eddies required to produce these 
currents would have radii of about 500 km. In the 
thermoelectric theory this difficulty is avoided because 
changes in the voltage distribution would directly 
affect the currents flowing in the mantle, and lead 
to the observed changes in the magnetic field. The 
thermo-electric theory also seems to fit in better with 
recent explanations given for sporadic changes in 
the length of the day. These are thought to be due 
to transfers of momentum between mantle and core, 
the necessary torques being of electromagnetic origm. 
This requires magnetic flelds of order 10-100 gauss 
in the lower part of the mantle, a condition which is 
probably more easily met in the thermoelectric than 
in the dynamo theory. It must, however, be admitted 
that the difficulty of providing sufficiently effective 
thermoelectric forces at the core-mantle boundary 
still remaina. A. T. PRICE 
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PROGRESS OF CANCER RESEARCH 


HE thirtieth annual report of the British Empire 

Cancer Campaign for 1952 is a formidable 
volume of 400 (from the Campaign, 11 Gros- 
venor Crescent, London, W.1). Only a few of the 
many lines of mvestigation described in the report 
can be discussed in this review. 

The part played by smoking in the causation of 
lung cancer is probably the outstanding question of 
popular interest in cancer research to-day. Lung 
cancer has increased ten times (some authorities say 
eighteen times) in leas than thirty years, and is well 
on the way to becoming the most common form of 
neoplasia in the male. e difference m sex incidence 
of.the disease, the spraying of tobacco crops with 
Insecticide containing arsenic, and the immense 
number of cigarettes consumed nowadays have all 
suggested that cigarette smoking might be a factor 
in lung cancer. Statistical analysis has, in fact, shown 
this to be the case (Table 1°). 
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but rociprowal crowsing had tho strange offoet of 
almost doubling the lung tumour-rate: 20 per cent. 
of the females developed lung tumours as compared 
with 9 per cent in the reciprocal croes, Methyl- 
cholanthrene increased the incidence still further to 
31 per cent. ‘Jn the uninjected descendants of 
injected mice the lung tumour incidence was leas 
than in the control hybrids; this suggests that the 
methylcholanthrene acted directly on the lung tissues 
and that there was no genetical effect.” The mice 
were injected once only at 60 days of age; the lung 
tumours ap in 9-8-22-4 months in males and 
between 14-4 and 27-9 months in females. 

The incidence of mammary carcinoma presenta 
some puzzling features. Neither the inbred strains 
NBT, nor CBA, nor their descendanta develo 
mammary cancer, but the croeses did; NBT/OBA 
feta (the maternal strain is pn first) showed 

r coent tumour bearers, the reciprocal cross 
‘OBA INIT gave 1-6 per cent. These figures repre- 
sent the average for twelve consecutive generations, 


VoL 172 


Table 1 Cee peeks AED are Canoe 
Of 1,000 man aged twenty-five, the following numbers ean be expected to die befare the staied age 


Non-smokers 
Age (yours) 


of lung 


55 1 
65 2 
75 3 


The opponents of the ‘cigarette theory’ could point 
out that while the consumption of tobacco per head 
has only increased from 9-1 Ib. per annum in 1921 
to 9:6 lb. in 1951, the incidence of lung cancer has 
multiphed ten times in that period; that in Turkey, 
where the tobacco contains vanishingly small amounts 
of arsenic, lung cancer is almost as frequent as it is m 
Britain ; that the great increase of the disease might 
be attributed to mounting atmospheric pollution 
to the enormous rise in the use of the internal com- 
bustion engine (petrol and diesel); that in Iceland, 
where industrialization has scarcely begun, | 
cancer is uncommon; that Stocks’s important work 
has proved that the incidence of ee in urban. 
districta is roughly proportional to the density of the 
population. 

oe all of this the answers would be: see Table 

; that cigarette smoking as against pipe smoking is 
: comparatively recent custom; that no one would 
attribute lung cancer solely to ci tte smoking, 
which can be regarded as a synergistic factor to atmo- 
spheric pollution jast aa sunlight and genetic factors 
are synergistic for cancer of the human epidermis 
(xeroderma pigmentosum), chemical carcinogens and 
genetic factors are synergistic for lang and liver cancer 
in the mouse, carcinogens and the Shope virus for 
akin cancer in the rabbit, and carcinogens and 
Bittner virus for mammary canoer in the mouse’. 

The report gives an account of investigations on 
the effect of croas-breeding on tumour induction 
which are of extraordmary interest. Pybus and 
Miller have been working on lines mmilar to those of 
Strong in the United States, who injected mice with 
a single dose of carcinogen (methylcholanthrene), and 
had found that the untreated descendanta of these mice 
were particularly liable to stomach tumours without 
the necessity for any further injection with carcinogen, 

The effect of crossing two mbred lines of mice 
(female lung cancer-rates 7-5 and 1-6 per cent) was 
to increase the hing adenoma rate in the hybrids ; 
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Bmoking 25-50 olgarettes per day 
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for most of the mammary tumours appeared in the 
first two generations of hybrids where the incidences 
were 10:3 and 5-5 per cent in NBT/OBA hybrids 
and 5:2 and 4:1 per cent in OBA/NBT hybrids. 
“These figures suggest the presence of a weak 
maternal influence in the NBT mice but more than 
twice as potent as any correspon influence in 
the OBA. The moidence dropped markedly in later 
generations, where only an occasional case cocurred.’’ 

Dmochowski, in I ts on mouse Mammary 
cancer induced by the milk factor, has found that, 
after strains of mice which are very seldom Liable to 
this tumour have been inbred a number of times, 4 
generation can appear which develops the disease 
and carries the transmissible milk factor; sometimes 
seven or even ten generations may have remained 
free from tumours and milk factor. Infection is not 
thought to be the responsible mechanism (as testa on 
close bodily contact between a milk-factor carrier 
and a factor-free mouse have demonstrated in 


ae are by Andervont et al.). ~ 

oes the virus-like milk factor arise de novo ? The 
investigators engaged in this work show something 
like panic at the thought of such hereay. They say : 
“Without experimental facts it would be sheer 
speculation to suggest how it comes about that the 
milk factor is now detectable in this sub line”. 
(However, one piant-virus authority believes that 
there exists some evidence of ds nove appearance of 
virus in the potato'.) 

At Leeds, Bonser and colleagues have obtained 
some evidence in favour of the metabolite theory, 
which postulates that a has first to be 
converted to its hydroxy derivative before carcino- 
genesis can proceed. B-Naphthylamine, while a potent 
carcinogen for human bladder epithelium (dye- 
workers’ cancer), has been found to act exclusively 
in the dog and not m other experimental animals 
when it in administered by conventional methods 
such as in the diet. Baneer’s technique consists in 
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Inserting wax pelleta containing carcinogens surgically 
directly into the bladders of mice; it was found that 
l hydroxy-2-ammo naphthol was carcinogenic, but 
that the amine itself was not. However, benr- 
carbazole per se was active. 

The majority of the reports on strictly morbid 
anatomy are of the type—case reports, and ool- 
lections of cases from the files of a department to 
illustrate some particular point—which constitutes 
the bread-and-butter of publication ofany university 
pathological department. Save that most of the items 
deal more or jess directly with cancer of some sort, 
one can find httle evidence that the work of the 
pathologists supported by the Campeign differs in 
any way from that of them colleagues in general. 

There would seem to be three types of project in 
this fleld m which the support of such a body as the 
Campaign could be of decisive importance. The first 
is the massive oo-operative effort, typified by Dr. 
W. L. Harnett’s “Survey of Cancer in London” 
(reviewed in Natwre, 170, 220; 1952); no scheme of 
equal scope seems to be under way at the present. 
The second is the prosecution of research overseas, 
in areas where pathological facilities are madequate, 
into the tumours characteristic of thoee regions, and 
the elucidation of which is often of the greatest 
value for the study of tumours in general. There is 
no suggestion of such work in the present report. 
An investigation into the carcinogenicity of Acacia 
arabioa by Dr. R. Schoental, derived from obeerva- 
tions by Dr. V. R. Khanolkar on the frequensy of 
glottal and tonsillar cancer Mm Gujrati Indiana who 
use acacia twigs as toothbrushes, and continuation 
of the same investigator’s work on Senecio liver 
tumours, is the only reference to the incidence of 
cancer in non-white races. The third type of project 
ig the long-term study of a amgle group of tumours 
in all possible aspects, at a single institution, by 
standardized methods, and so far as poasible by the 
same people throughout. Of this type the report 
mentions one old, honoured and outstandingly 
succeasful example, and several hopeful juniors. 

The major example referred to is, of course, the 
investigation at St. Mark’s Hospital, under Dr. 
Cuthbert Dukes, into tumours of the colon and 
rectum, which must now be approaching the end of 
ita third decade. Dr. Dukes’s series of cases of familial 
intestinal polyposis now includes 41 families, with 
758 members, among whom there have been 1586 
cases of polyposis : much valuable information arises 
from ther study. Studies of the malignant rectal 
polyp and of the large villous tumour of the rectum 
are also presented. Individually these appear 
pedestrian m the extreme; but that is characteriatic 
of this kind of mvestigation : much of it is what Dr. 
Dukes himeelf has described as “the luxury of 
proving what we already know to be true’. But 
over the years a body of exact and unique information 
has been built up, more, probably, than is available 
for any other group of tumours in the body. 

It may serve as a useful cross-section of the 
pathological material contained in this report to give 
a résumé of work on one single aspect, cancer of the 
lung. ‘These are all the relevant articles found : 
(a) the jomt clinical-therapeutio study shared 
between the Cancer Hospital and the Brompton 
Hospital; (b) a study of pneumonectomy specimens 
in progress at the Middlesex Hospital; {c) a search 
for carcinogens in cigarette onds, by chemioal means, 
nt the London Hospital; (d) investigations by Sir 
Ernest Kennaway into the carbon content of human 
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lungs, into the incidence ın coal miners, and into the 
curious relationship between the incidence of cancer 
of the lang and the larynx in various districts of 
England and Wales; (e) experimental studies at 
Leeds; these last have had as their main result to 
date the observation that a potent carcinogen 
absorbed on carbon, inhaled as dust and retained in 
the lung, will not produce lung tumours in mice ; 
suggesting that direct animal experiment will not 
give a simple answer to any problems connected with 
the carcinogenicity of, for example, cigarette amoke. 
The difficulty here is very similar to that emphasized 
by work on carcinoma of the stomach at Leeds, also 
described in the report, where again known carcino- 
gens have failed to produce tumours in what appeared 
to be the most favourable possible circumstances. 
Whether the answer is one of species difference, of 
the activity of a carcinogen not recognizable as such 
in standard animal experiments, or of the absence of 
any external carcinogen, the fact remains that tho 
experimental study of these two tumours, 80 common 
and important in man, has not yot borne any fruit at 
ali, and that the study of human material reanains 
for the present the only profitable line of attack. 

In the field of physios this report shows that work 
continues to cover an ever-widening fleld, and that 
the problems studied have a very wide variety of 
starting points, ranging from the investigation of the 
structure of proteins to measurements on a 1,000-C. 
cobalt-80 source. The problems connected with the 
production and measurement of megavoltage radia- 
tion are being studied at a number of centres. Various 
methods of production of such radiations are now in 
routine use and a wide variety of protection problems 
arise ag a result. The contamination due to radio- 
active dust arismg from the use of cobalt-60 sources 
has been reported and various methods suggested for 
overcoming this complication. The absorption of 
high-energy radiation in a selection of high-density 
liquids has been studied with the aim of designing a 
transparent window through which patients can be 
observed while undergoing treatment; solutions of 
lead perchlorate were found to give encouraging 
resulta. 

Scintillation counting appeara to be receiving wide- 
spread notice and ita applications are becoming 
increasingly varied. The photomultiplier system used 
with theee counters has now been applied to the 
measurement of ‘chemi-luminescence’—the light 
emission which may accompany chemical reactions ; 
while scintillation dosimeters of very amall dimensions 
suitable for the measurement of dosage-rates in body 
cavities or around interstitial implants are also 
reported. 

The main advances in the use pf radioactive 
isotopes seem to be in the investigational and 
diagnostic fleld rather than in therapy, though 
improvements in existing therapeutic techniques 
have been achieved. Side by side with these tech- 
nical advances, work continues upon the development 
of reliable methode for the standardization of 
measurements of the radiations emitted from the 
many different isotopes used in the medical field. 
The use of iron-59 for the study of blood conditions 
in malignant disease and as an indication of the total 
whole-body irradiation received during treatmont 
with ionizing radiations is being given careful 
attention. The uptake of sulphur-35 in bone marrow 
and tho localixation of phosphorus-32 within the cell! 
are being studied with improved techniques of 
autoradiography. 
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The sady of protective agents during irradiation 
w widespread, and varies from the shielding of 
certain specifio of an animal being irradiated 
and the use of ‘sieves’ during therapy, to the adminis- 
tration of chemical agents prior to irradiation. The 
effect in bone due to irradiation by 220-kV. and 
2-MeV. beams and also the relative loss of phoe- 
phatase in mouse bone after irradiation by beams of 
energy varying from 100 to 1,000 kV. offer interesting 
evidence of the biological response to such radiations. 


! Heady, J. À., and Barley, R. G., Brut. Med. J., 1, 1105 (May 16, 1983). 
Ser perigee way, B. L., and Urquhard, M. H, Bril J. Cancer. 
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NEW FISHERIES LABORATORY, 
BURNHAM-ON-CROUCH 


By Dr H. A. COLE 


NEW Laboratory for research on inshore and 

shellfish problems was formally Insugurated at 
Burnham-on-Crouch, HKesex, on September 23 by 
Mr. G. R. H. Nugent, MP., joint parliamentary 
secretary to the Mmistry of Agriculture and Fisheries, 
at a large gathering of representatives of local 
authorities m Kesex, the see fisheries committees of 
England and Wales, the shellfish mdustry and the 
universities and marme laboratories. Mr. Nugent was 
introduced by Mr. Michael Graham, r of 
fisheries investigations ; Mr. E. R. NCA Healey, 
iar warden of the Fishmongers y, and 

Mr. T. Driberg, M.P. for Maldon, also ae 

The Laboratory is intended to serve as a centre 
for the wider investigation of inshore and shellfish 
problems than has hitherto been possible in the 
somewhat restricted accommodation provided by the 
Fisheries t Station, Conway. Work will 
continue at way with a reduced staff on certam 
problems, notably the selective breeding of oysters 
and the cleansing of shellfish, for which the station 
is especially equipped. 

The staff at Burnham comprises 
six scientists with technical and , 
clerical assistance. The Laboratory | 
18 equipped with two research... 
vessels. The larger, Wysirys, a g 
converted oyster amack built at p 
Whitstable nearly thirty years ago, 
saw war service with the Sunder- 
land pilots. She is 50 ft. overall 
and 18 equipped with a specially 
designed trawling gallows from 
which two 4 ft. 6 m. dredges can 
be worked. The er vessel, 
Jasea, was recently built at Leigh- 
on-8ea and, although only 82 ft. 
in length, also works two large 
dredges. She has been designed 
as & general-purpose vessel for 
shrimp trawling, dredging and 
general research work. 

The Laboratory has also been 
provided with about a hundred 
acres of experimental oyster grounds 
in the Rivers Crouch, Roach and 
Bigckwater, some of which have 
been purchased while others are 
leased. Many were derelict when 
taken over and the principle of the 


reclamation methods is to introduce T 
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mechanined adltieation at r ER by 
biological research to be it agen in in mind the 
economic factors. The work 5 poring new 
information on the control of pesta on the factors 
affecting the productivity of oyster grounds. 

The Burnham Laboratory has been designed along 
simple functional lines with a preparation room, arx 
research laboratories, a general laboratory, tank 
room, library, dark room, workshop, stores and 
offices, all on ane floor, with a central corridor 
running the full length of the building. The con- 
struction is brick on a reinforced concrete secular 
raft, with a flat roof. 

The site is immediately inside the sea-wall at the 
eastern and of the river front, and the Laboratory 
faces north-west on to open country. Sea water 18 
delivered by special electrical pumpe with hardened 
rubber i into two cast-iron storage tanks on 
the roof of the Laboratory, from which discharge is 
by gravity to six small concrete tanks ‘and a double 
row of sinks in the laboratory tank room. The 
larger piping is in cast-iron with an mert inner 
costing ; the smaller piping is im ebonite. There is 
no recirculation of water, which is discharged to 


‘waste. Pumping arrangements are to a large extent 


automatic ; but special provision has been made for 
flushing silt from the intake mams, as m the River 
Crouch the water is often very turbid. Compressed 
air is provided in all laboratories and m the tank room. 
This is the first laboratory specially built for 
fishery reasearch in the United Kingdom during the 
seventy or sO years since its moeption. The en 
Roach river system and the Thames area 
facilities for research on many inshore and shellflah 
problems. In addition to the important oyster 
fisheries in the Rivers Colne, Blackwater, Crouch and 
Roach, and at Whitstable, there are large shrimp 
fisheries based on Leigh-on-Sea, Tollesbury, Harwich 
and other porta ; one of the largest cockle fisheries 
in Britain is based on Leigh-on-Sea, with many 
communities of inshore fishermen between Harwich 
and the North Foreland. The vast shellfish beds m 
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the Wash, the most important in point of yield in 

d and Walesa, are within easy reach. Rail 
20ceas to London is good, and it 1s hoped that the 
oresence of a fully equipped marine station in this 
area will be taken Advantage of by members of 
dniversities, for whom there is a certain amount of 
laboratory space. 

Work was begun at Burnham-on-Crouch in 1947 
in temporary , and attention was concen- 
trated first on the difficulties of the Hast Coast oyster 
dustry, the productivity of which was at a low 
ebb, following the effecta of the War and the excep- 
tionally severe winters of 1940 and 1947, which 
aggravated a situation already difficult following 
the spread and multiplication of two orted oyster 
pests, the American slipper limpet, O fornicata, 
and the American whelk tingle, Urosalpinn omerea. 
The research programme will gradually be expanded 
to include the study from the fishery aspect of all 
species of mollusœ and crustacee of commercial 
importance; the economics of the inshore fishing 
industry will require examination at the same time. 
‘Current research work at the new Laboratory mcludes 
an investigation of the causes of fluctuations in the 
annual production of seed oysters in Eesex; the 
control of oyster pests ; an exammation of the ‘losses 
resulting ftom the relaying of oysters; the causes of 
the fluctuations in the pmk shrimp fishery of the 
Thames area; the biology and control of the mussel 
parasite, Mytilicola «niestinalis; the overfishing of 
cockle beds in South Wales; an exammation of 
the fishery aspecta of the ‘white weed’ industry 
(Sertularta oupressina); and a detailed study of the 
taxonomy and ecology of the small marine alg which 
are of such importance as food for marme larva. 

The inshore fauna of the rivers and creeks of the 
Essex coast has been little studied and has proved 
to be of great interest. In shallow water the benthic 
community is dominated by Crepidula, with, in some 
areas, vast. quantities of agcidians, princrpally 
Ascidisla aspersa and Chona intestinalis. Silt in 
suspension greatly affecta the composition and dis- 
tribution of the fauna, which is highly specialized, 
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with ọlose resemblances to the communities found 
in the Ooeterschelde and the Wattenmeer, across 
the North Sea. Peculiar salinity conditions are also 
to be found m the rivers and creeks,' which are in 
reality emnbanked inleta in the marshes. In the upper 
reaches in summer, salinity often exceeds 35 °/,,, and 
temperatures of more than 20°C. may occur for 
several weeks at a time. Interchange and mixing with 
the North Sea is very slight in summer as the ramfall 
is low.. As a result of these peculiar hydrological 
conditions there exista in the creeks a strongly 
marked community of animals which differs markedly 
from that found on more open coasts north and south 
of the Thames Estuary. 


THE SALDANHA SKULL AND ITS 
ASSOCIATIONS 


By Pror. M. R. DRENNAN 
University of Cape Town 


HE expanding story: of early man is a composite 

one, depending for its growth and documenta- 
tion on the’ evidence from fossil remams and stone 
implements. It is im the nature of thi that his 
stone implementa should have survived the passage 
of time to & far greater extent than his bony remains. 
Only rarely, and often m unexpected places, do we 
get those fortuitous ciroumstances that lead to 
foesilization. 

This is -particularly true of that early stone- 
knapper, whom we call ‘hand-axe man’, because we 
know very little about him beyond the fact that he 
continued to make this implement to a more or leas 
standardized pattern during the longest of human 
cultural spans, namely, the lower palsolithic. 

In Europe the faunal remams of thi§ period have 
survived to a considerable extent, and they reflect 
the cold and warm alternations of the Ice Ages. 
Human remains, however, are still very scarce, and 
at the moment are limited to two incomplete ahd 
apparently sapient human skulls, 
éne from a Thames’ terrace at 
Swanscombe, and the other from 
the Fontéchevade cave in France. 

In South Africa, the hand-axre 
culture abounds in all the old 
river terraces; byt for the most 
part the implements of this period 
are unaccompanied by bone. 
one exception, so far, is the Vaal 
River, where the intensive search 
for diamonds has led to the dis- 
covery of valuable fossil remains. 


The Site and Assoclated Fossils 


In the Cape of Good Hope 
region, however, ıt is only withm 
the past two -years that the dis- 
parity between stone implements 
and- foesila has begun to be re- 
dressed. This has been done 
by a group of soientiflo workers 
from the University of Cape Town, 
who have been studying, a rich 
exposure of stone mmplementa and 
foils on a farm called “'Elands- 
fontein’, owned by Mr. 8. P. 
Lategan, and situated eighty miles 
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due north of Cape Town. The fosaiultferous area les 
in the centre of a somewhat barren twenty-mile wide 
strip of sandy bush veld, bordering on the almost 
landlocked Saldanha Bay and Lagoon. 

The exposures, which have been shown from a 
recent survey to extend over an area of several 
thousand acres, are the result of wind erosion, the 
south-east wind having scoured out troughs and 
valleys, winnowing out the fossils and stone maple- 
' mente, and dmving the sand northwards in vast 
moving sand dunes. 

The University committee responsible for the 
investigation of the site has been fortunate in having 
the services of Mr. J. A. Mabbutt, lecturer m geo- 
graphy, who was already studying the physical 
geography of the adjoming Berg River. His findings 
may be summarized as follows. The fossiliferous area 
1s situated on a low sandy plateau, 300 ft. above sea- 
level, and the foesila and implements have obviously 
been derived from the erosion of old pan floor deposits 
and their flanking dunes. It would appear from a 
study of the sand that the fossils lie in a zone of 
contact between old coastal shelly sands stretching 
west to the Atlantic, and brown inland sand on the 
eastern, landward, side. Curious ridges of ferruginous 
sandstone (ferricrete) which abut on the limestone 
(calcrete) suggest an earlier higher 
water-table, possibly even a wetter 
period, with dammed-up vleis or 
ponds providing an attraction for 
the game and also for the hunters. 

On a recent visit Mr. Mabbutt 
dug & tral pit on the mamn sıte, 
and he was successful in locating 
the original bedding layer of the 
fosails. 

Mr. Keith Jolly, fleld officer for 
the work, has made an extensive 
collection of the stone unplements 
and fossils. The former comprise 
a technological sequence of late 
Stellenbosch (Chelles-Acheul) hend- 
axes and arch assemblage of pigmy 
hand-axes and cleavers suggesting 
the presence on the site of ex- 
ponents of the Fauresmith (proto- 
Mousterian) industry of the north- 
ern provinces of South Africa. In 
addition, there are examples 
of the bifaced pointa of the Still 
Bay industry of the later South 
African Middle Stone Age. 
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My two senior assistants, Dr. 
E. N. Keen and Dr. R. Singer, have 
studied the mammalian foasils which 
have so far been collected, and 
they have established the fact 
that a considerable proportion of 
the bones and teeth represant ex- 
tinct types of Afmcan mammals. 
One of the most of thee 
ig the giant-horned buffalo, labelled 
tentatively Homotocerus bainit. An- 
other giant form that occurs is 
the warthog (AMesochoerus), which 
has teeth greatly exceeding in 
size thoee of any of the living 
forms of this animal. An archmrc 
form which is well represented 1s 
the Afrmcan mammoth (Palaeo- 
lozodon), and there ıs one set of 
teeth of the rare primitive giraffe (Grnquatherium). 

The Equide are very numerous and in this respect 
the sıte seems almost to rival Solutré. In addition. 
there are many examples of the teeth and jawbones 
of existing rhinoceros, hippopotamus, and antelo 
indeed, the site is littered with the horn-cores o 
last. 

Early this year, Dr. H. B. 8. Cooke was invited by 
the University of Cape Town to give a general report 
on the mte, and with regard to its foaml content his 
evaluation was as follows: ‘The fossil material 
collected is better preserved and more complete than 
at any other Stone Age site in South Africa. The 
only comparable deposita elsewhere in Africa are at 
Olduvai in Tanganyika and at Omo in Abyssinia’. 


The Skull 


In January of this year, Mr. Kerth Jolly collected 
a number of pieces of human cranial bones, which 
were found lying contignously on the sandy surface. 
On a subsequent visit, the sandy area where the skull 
was found was systematically sifted, but nothing was 
found. Later expeditions, however, made valuable 
additions to the original material, the wind having 


in the interval exposed these fragments lying some 
yards away from the original find. 
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The skull, as it now stands, has been built up from 
twenty-five fragments of its frontal, parietal and 
occipital bones, and its origmal owner has been given 
the local name of ‘Saldanha man’. The most striking 
feature of this skull is ita massive brow-ridges and 
sloping forehead, which compel one at once to 
institute a comparison with Rhodesian man. In 
these and in the relative lowness of his 
cranial vault, there is no doubt that there are close 
affinities between the Saldanha and Rhodesian skulls. 
There are, however, significent differences, in that 
the Saldanha skull lacks the post-parietal depression 
or dent which the Rhodesian shares with the true 
Neanderthal skulls. In this the Saldanha 
skull reaembles Solo man from Java, the recognized 
Neanderthaloid successor of Pithecanthropus (the 
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ape-man of Java). 
of the muscles of the nape of Baldanha man’s neck 
pomt to his having had the crouching posture of 
Neanderthal man, whereas the Rhodesian skull 
shows that he held his head ereot lıke sapient man. 

The walls of the Saldanha skull are extremely 
thick, and I eetmnste its oapacity as in the region of 
1,200-1,250 0.0.; that is to say, he had leas brain 
matter than aha the Rhodesian or the general run 
of Neanderthal skulls. Much more significant, how- 
ever, in my opinion, is the sub-Neanderthal and most 
definitely sub-Rhodeman disposition of the Saldanha 
cerebellum im relationship to the occipital lobes of 
his cerebrum. On the evidence available I have 
come to the conclusion, therefore, that Saldanha man 
is anatomically a more primitive variety of the 
Rhodesian race. 

With regard to age, I think I am justified in 
excluding the Still Bay implements (Middle Stone 
Age) from being regarded as more than a criterion of 
terminal dating value. This imdustry is found in 
many of the caves in South Africa, and, so far, there 
has been no suggestion of anything but a sapient 
type of man as its exponent. 

The ining possible association is with the late 
Stellenbosch (Chelles-Acheul) and Fauresmith (proto- 
Mousterian) facets of our Earlier Stone Age (lower 
pelmolithic). That is to say, it would seem that it 
was & thropic type of man, such as the 
Saldanha skull undoubtedly reveals, who practised 
the last stages of the hand-axe culture in South 
Africa. This implies an association of the skull with 
the oldest of the fossil fauna, a view which is greatly 
strengthened by its equivalent heavy fluorine content, 
as shown by tests kindly undertaken for us by Dr. 
K. P. Oakley, of the British Museum (Natural 
History). 

This article is written on behalf of the Hopefleld 
Committee of the University of Cape Town, and with 
acknowledgments to those benefactors who made 
funds available for the investigation of the site. 


OBITUARIES 


Dr. Edwin P. Hubble 


Tue death of Dr. E. P. Hubble from a heart 
‘attack, on September 28 at the age of armty-three, 
has robbed the world of astronomy of ita leading 
authority on nebule. Born on November 20, 1889, 
at Marshfield, Missouri, Hubble graduated at the 
University of Chicago in 1911 and proceeded to the 
Queen’s College, Oxford, as a Rhodes Scholar. He 
obtamed first-class honours in jurisprudence; but 


Indications from the attachments , 
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his plan to follow a legal career was abandoned when 
he received an invitation to carry out research at 
the Yerkes Observatory. His first published paper 
was on a variable nebula—now known as Hubble’s 
variable nebula. In the First World War he com- 
manded a battery in the U.S. National Army, but 
reached France only a month before the end of tho 
war. He then spent the best part of a year in Oxford 
awaiting transport to the United States and demob- 
lization. In the Second World War he worked in 
the supersonic wind-tunnel laboratory of the United 
States. 

On his return home in 1919 after the First 
World War, Hubble was appointed to the staff of the 
Mount Wilson Observatory. He soon established his 
position as a leading worker in the field of the 
nebulw. He showed that diffuse nebulm owe their 
Ulummation to stimulation by radiation from hot 
stars. He then turned to the olassifloation of the 
spiral nebuls and showed conclusively that thoy 
are stellar systems lying outaide our galaxy. He 
established a scale of distances from a atudy of the 
brightest stars and Cepheid variables in the nebulæ. 
Working with Humason and the 100-in. telescope, he 
established the velocity—distance law from the red 
shifta of lines in the spectra; this increased the 
reliable distances to which astronomers could plumb 
the depths of space up to 250 million lhght-years. 
He studied the law of the red shifts in all ita bearings, 
aiming always at cutting down the number of con- 
flicting interpretations, and he kept always an open 
mind on the kinetic or other explanations of the red 
shifts. 

One of the mam items on the programme of the 
200-in. telescope on Mount Palomar was to secure 
evidence from the outermost regions of space—up to 
900 million light-yearsa—-to determine whether expan- 
sion was the right answer to the problem and, if so, 
to find the exact law governing the expansion. It was 
tragic that Hubble did not live to see this investiga- 
tion oarned through to the end. His last account 
of the stage reached up to the t was given in 
the George Darwin Lecture at the Royal Astronomical 
Society last May. 

Hubble wes in great demand as a lecturer. In 
Great Britain he gave the Halley Lecture at Oxford 
and æ course under the Rhodes Trust which was 
published as “The Observational Approach to 
Cosmology”. His other well-known book is ‘The 
Realm of the Nebulm’’. He received many awards 
and honours from learned societies and academies. 
In Great Britain he was made an Associate of the 
Royal Astronomical Society (1928) and Hon. D.So., 
Oxford (1986). He received the Gold Medal of the 
Royal Astronomical Society (1940) and was elected 
an Honorary Fellow of the Queen’s College, Oxford 
(1949). F. J. M. STRATTON 





Prof. H. Bompas Smith 


Henger Borras Sutra, professor of education in 
the University of Manchester from 1912 until he 
reached the retiring age in 1932, died recently at the 
age of eighty-six. He was at school at Jena before 

a scholarship at Wadham College, Oxford. 
After a short time as an assistant master at Shrews- 
bury School, he was headmaster successively of 
Queen Mary’s School, Walsall, and the newly founded 
King Edward VII School, Lytham. His work at 
Lytham made him known at the University of 
Manchester, and caused the University to offer him 
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a chair which carried with it the directorship of the 
University Department of Education. There was 
already an endowed chair of education at Man- 
chester, the Sarah Fielden professorahip, which had 
been occupied for some ten years by the brilliant 
but somewhat erratic J. J. Findlay, who was more 
of an idealist than an administrator. Bompas Smith 
was brought in and given the headship of the 

ent, primarily to ensure that the wheels 
should run amoothly, and that the necessary contacts 
with schools, local authorities and the Board of 
Education should be handled by an experienced 
headmaster. It did not work out quite like this. He 
used to tell that before hè had held his chair for six 
months, his views were brushed aside at a teachers’ 
conference as those of ‘‘a mere theorist” ; and in ehy 


event, in his later years at Manchester, he was more | 


of a thinker than an organizer, though he was notably 
successful as chairman of the N ern Univeratties 
Joint Matriculation Board. 

His mam intellectual mterest lay in philosophy. 
His best-known book, under the unrevealmg title of 
‘The Natior’s Schools”, is an interesting, and by no 
means unsuccessful, attempt to moulcate a somewhat 

conservative philosophy of education without using 
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technical termas. He kept m touch with current 
developments in psychology, serving to the end of 
his life on the advisory board of the British Journal 
of Educational Psychology. But he made no original 
contributions in this field, and was nevar disposed to 
believe that a knowledge of psychological theory or 
technique could replace common sense as part of a 
teacher's ipment. 

Bompes was a kmdly man, and genumely 
interested in people, but not very quick in get- 
ting to know others or making himpelf known ; 
and this handicapped ‘his relations with the large 
annual batch of graduates at Manchester whom he 
taught for their postgraduate course in education. 
Most of them did not really get to know him, nor he 
them. Those few who did, obtained real benefit from 
his wise and balanced outlook upon lfe in general 
and education in particular. He disliked controversy, 
and the Manchester Senate of those days abounded 
in doughty controversialista. Perhaps he was too 
reluctant to speak up for his. Department, and 
perhaps, for this reason, the University tended to 
under-estimate him. But he secured and retained 
the loyalty and affection of the staff of his own 
Department. James Dorr 
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Jenner Medal of the Royal saree of Medicine : 
Mr. A. T. Glenny, F.R.S. 


On October 10 Mr. A. T. Glenny was presented 
with the Jenner Medal of the Royal Sooiety of 
Medicine, which is awarded on the recommendation. 
- of the Section of Epidemiology, for distmguished 
work in the field of epidemic diseases. Mr. Glenny 

his career in 1900 at the Wellcome Physio- 
logical Research Laboratories, became head of the 
Immunological Department before the First World 
War and retired under the age lmit in 1947. He 
continued to carry on research at the Laboratories 
after his retirement and 1 still active after a period 
_of yet unbroken association with the Laboratones of 
more than fifty-three years. His major concern has 
been the study of animal responses to soluble bao- 
terial toxins and toxoids, made largely in the course 
of the routine production of antitoxm m horses. He 
develo the Romer guinea-pig skm test into a 
method of aæay for diphtheria antitoxin, which is 
as accurate as many chemical titrations of simple 
substances. He has taken advantage of the variation 
of the response of horses to different toxms, to 
analyse by antitoxin titrations the great complexity 
of the antagenic constitution of filtrates of cultures 
of pathogenic anaerobes. Mr. Glenny’s moet im- 
portant work is the study of the two types of 
to the injection of antigens, the ‘primary’ 
a ‘secondary’ response, which has been fumda- 
_ mental to the development, of methods of large-scale 
prophylaxis against dip 7 
study led to the Ere of alum-precipitated 
toxoid, now the Se ae against 
diphtheria, which has been with such dramatio 
resulta in the past decade in the control of diphtheria 
in Great Britain. a 
The Carnegle United Kingdom Trust : 
l r. D. N. Lowe, O.B.E. 


Mr. Dav. N. Lowe, who has been secretary of 
the -British Association for the Advancement of 


iohtheria and tetanus. This. 


Science since 1946, has been appointed secretary of 

the Carnegie United Kingdom Trust in succession to 

Mr. J. Wilkie, who m due to retire on March 81, 1954. 

Mr. Lowe, who was born m 1909, was educated at 

Arbroath High School and at the University of Bt. 

Andrews, which he entered as a Kitchener Scholar. 

He was awarded a blue for hockey, founded a 

mountaineering club, and held many student offices, 

including -the presidency of the Union and the 

Studentes’ Representative Council. He graduated 

M.A. (English and history) and B.So. (with first-class 

honours th botany). After a short period of research 

on the marine alge of the coasta of Fife, he became 
‘the aasiktant secretary of the Brith Association in 

1935. At the outbreak of war he acoepted an invita- 
tion to enter the Civil Service, where he served in 
the Cabinet Secretariat as secretary of various 
ministerial committees concerned with priority and 
allocation of materials. Shortly before returning to 
the British Association as secretary he was awarded 
an O.B.E. in the New Year Honours List of 1946. 
Mr. Lowe has been prominent in looal affairs at 
Dorking, where he has held office in the Congregational 
Church, and has participated annually in the Leith 
Hill Musical Festival. It is as secretary of the British 
Association that Mr. Lowe has become widely known, 
however, and his services in the critical post-war 
period, when the fate of the British Association 
was m the balance, were mvalusable. He has filled 
his present post with distmotion, and the fund of 
goodwill which has remained after recent meetmgs 
has been largely due to hia exceptional tact and 
organizing ability. 

Willtam Mcllrath Fellowship for Research and 
Teaching In Animal Husbandry a 
Tan Australian Commonwealth Scientific and 

Industrial Research tion has deaided to 

apply a gift of £450,000 from Mr. William Mollrath, 


owner of the Windsor Hereford Cattle Stud, Detungra, 
N.S.W., to found the Wiliam Mollrath Fellowship 
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for scientific research and teaching in the broad field 
of animal husbandry. The first to be appointed to 
this Fellowship is Dr. M. C. Franklin, principal 
research officer at the Organization’s McMaster 
Animal Health Laboratory, Sydney, who has been 
engaged on research on animal husbandry for many 
years, and whose work on animal nutrition is well 
known. Dr. Franklin will be concerned mainly with 
work on beef cattle dietetics, and his research will be 
undertaken in collaboration with the Faculty of 
Veterinary Science of the University of Sydney and 
with the Division of Animsl Health and Production 
of the Commonwealth Scientific and Industrial 
Research Organization. His work will add to the 
Organization’s mcreasing p of research on 
problems affecting the Australian cattle industry 
while at the sare time strengthening university 
teaching and research. It is clear that there is a great 
potential for increased production in Australia through 
the application of scientific knowledge in feeding, 
breeding methods and other problems of animal 
husbandry. 


David Livingstone Statue 


On October 28; a statue of David Livingstone, 
missionary and explorer, was unveiled at the House 
of the Geographical Society by Mr. Oliver 
Lyttelton, Secretary of State for the Colonies. The 
bronze statue, which occupies a niche in the north 
wall overlooking Kensington Gore, is the work of 
Mr. T. B. Huxley-Jones, of Chehmsford. The cost 
has been largely met by a generous donation from 
Lord Catto, and in part from the capital of a fund 
raised in 1908 to set up and maintain a memorial to 
Livingstone near Lake Bangweulu, which has now 
passed into the care of the Northern Rhodesia Com- 
mission for the Preservation of Natural and Historical 
Monuments. At the meeting preceding the unveiling, 
Mr. J. M. Wordie, president of the Royal Geographical 
Society, described the support which the Society had 
given to Livingstone and the warm friendship between 
the explorer and Sir Roderick Murchison. Mr. 
Lyttelton spoke of the obligation on those now helping 
the African people to follow the example of patience, 
tolerance, humanity and dedication set by David 
Livingstone. Dr. Hubert Wilson, a grandson, repre- 
senting the Scottish National Memorial to Livingstone 
Trust, Blantyre, and the Rev. Maxwell O. Janes, of 
the London Missionary Society, also apoke. One 
hundred years ago Livingstone was engaged in the 
first of the three great journeys on which his fame 
as an explorer rests. On these journeys he pursued 
unremittingly the objects of his life’s work m Africa— 
the spreading of the Gospel, the acquisition of know- 
ledge of the interior, the fight against the alave trade, 
and the improvement of the moral and material 
conditions of the people—and thus initiated a 
momentous century in the history of Central Africa. 


Education for Management 


- THe rapidly interest in education for 
Management in ritain is often accompanied 
by references to the lack of facilities compared with 
those of the United States. The comparison is often 
unavailing because ‘precise information about the 
exact position in Great Britain has not been avail- 
able. To fill the gap, the British Institute of Manage- 
ment has now produced a survey of administrative 
studies in Britam. This is in two volumes. The first, 
which has recently been published, covers subjecta in 
the management field taught at universities and 
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national, technical and commercial colleges of further 
education, and in the coutses organized by pro- 
feasional and educational bodies. The second volume 
will cover short courses at residential institutions and 
university extra-mural establishments, and training 
courses carried out by professional and educational 
bodies and by trade unions, trade associations and 
individual firms. The survey lista nearly 220 major 
educational establishments which are known to teach 
subjects in the management fleld, including twenty- 
six universities and of the larger technical 
colleges. These two volumes should provide essential 
raw material for the evaluation of management 
courses. They should also serve as invaluable guides 
to all those concerned with management education 
and training, to lecturers and heads of departments, 
to training officers in industry and commerce, and to 
students of management subjecta. 


Scientific Translations Center of the Library of the 
United States Congress 


Taa National Science Foundation, with the partial 
support of the United States Atomic Energy Com- 
mission, has set up an organization in the Science 
Division of the Library of Congress for holding and 
photoduplicating foreign scientific translations. This 
body, which will be known as the Scientific Trans- 
lations Center, will collect its material from many 
sources, including government agencies, scientific 
societies, industrial laboratories and universities. 
Initially, the major emphasis will be on translations 
from Russian scientific journals, although it is hoped 
eventually to add material from other languages. 
Monthly lista of translations newly received will be 
issued by the Library of Congress ; such lista will 
include notices of translations that are available by 
direct purchase from commercial and other trans- 
lating services, but the Center will not supply photo- 
copies of this material. The price list for copies of 
translations will be as follows: photostats or onlarged 
microprints, 1.25 dollars for 1-10 pages and 1.76 
dollars for 11-15 pages ; microfilms, 1 dollar for 1—50 
pages. All inquiries relating to the new service should 
be addressed to the Scientific Translations Center, 
Science Division, Library of Congress, Washington 
25, D.C. 


Infra-red Spectra 


THe moreeasing use of infra-red spectra, and the 
expensive nature of the reproduction of these spectra 
on an adequate scale in journals publishing original 
research, has been placing such a burden on certain 
pe ublishing societies that the Royal Society, the 

emical Society, the Physical.Society, the Faraday 
Society, the Institute of Petroleum, and the Society 
of Public Analysts and Other Analytical Chemmts, as 
well as other interested bodies, set up a joint com- 
mittee to investigate the matter. The report of the 
committee, which has now been accepted by the 
societies, recommends conditions which should be 
satisfied before infra-red spectra are reproduced in 
published papers and lays down the format to which 
such spectra should conform. The committee is 
Investigating the possibility of setting up some 
organization which will undertake fhe publication of 


. infra-red spectra, preferably in collaboration with 


one or other of the American organizations that exist 
with the same object. As an interim measure, until 
& full library scheme ıs in operation, the Chemical 
Society accepts for deposit copies of infra-red spectra 
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referred to or published ın new papers m ita own 
journals, and offers ita facilities to other societies 
publishing original research. It should be emphasized 
that deposition of spectra is voluntary on the part of 
the author, with the object of the spectra 
generally available m a form larger than oan be 
printed; it is not.a condition of acceptance of 
papers for publication. All spectra deposited with 
the Society must be drawn in indian ink, with all 
other lettering m pencil, on forms obtainable from 
the General Secretary, Chemical Society, Burlmgton 
House, Piccadilly, London. W.1, price 6s. per pad 
of fifty sheets. Photocopies of spectra thus deposited 
are made available to the public on request to 
the general secretary of the Society; applications 
- must quote the C.8. number of the spectra desired 
and must be accompanied by a ramittance of 3s. per 

spectrum (post-paid), special rates being 


av 


le for a number ordered at one time. 
Fifty spectra which are already available will be 
listed m Proceedings of the Ohomical Society of 
December 10958; faethe lista will be published 


quarterly in the Proceedings, and annual lists will be 
published in the index volumes of the Journal of the 
Chemical Sootety. 


Fai 


Rhizomorph Formation tn Armillaria mellea 


TEx importance of the rhizomorph in the evolution 
of fungi causing root disease has led to further experi- 
mental study of the inception and development of 
the rhizomorphs of a strain of the honey agario 
(Armellaria mellea) under controlled cultural coon- 
ditions (8. D. Garrett, Ann. Bot., N.S., 17, 65, 62; 
1953). When & disk of mycelium taken from the 
margin of a colony is laid on a fresh agar substrate, 
mycelial growth begins within twenty-four hours and 
rhizomorph initials can be seen after seven days. 
The young rhizomorphs have @ maximum growth- 
rate which is about five times that of the aaa 

hæ, the aharacteristia lobed G r to 

colonie being largely due to this fact. nips 
was found between carbohydrate and nitrogen im 
their effects ges both the initial formation of rhizo- 
morphs and their subsequent growth: aa the carbo- 
hydrate concentration of the medium was increased, 
so the optimum concentration of nitrogen for the 
inception and growth of rhizomorphs increased. On 
&® medium of suitable nutrient composition, no 
independent rhizomorph initials were observed apart 
from those originally formed around the inoculum 
-disk. On the basis of experimental evidenoe it is 
considered that a certain threshold nutrient status is 
essential for rhizomorph initiation. Onos & rhixo- 
morph has started to grow on an agar plate, the 
depletion of nutrients in its vicinity preventa the 
- formation of new initials. 


Microscopes and Accessory Equipment 

THE new microscope catalogue of R. and J. Beck, 
Ltd. (69 Mortimer Street, London, W.1), COVETS B 
wide range of microscopes and accessories. It gives 
details of several new types including the reflecting 
. Microscope and the. universal microscope, and 
apparatus is described for vertical phase-contrast 
illumination and fluorescence microscopy. A weloome 
addition for many workers will be the 35-mm. 
photomicrographic camera. A notable feature of the 
Beck equipment is that it is largely designed as 
interchangeable units. The catalogue has eighty 
pages, is pleasantly and clearly produced and should 
be of interest to all microsoopists. 


ft 
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Luminescence : Conference in Cambridge 

Tans Electronics Group of the Institute of Phyaics 
1w organising a conference on luminescence, with 
particular reference to solid inorganic phosphors, 


being “which will be held in Cambridge during April 7-10, 


1954. The firet half-day of the meeting will include 
a lecture on the present scope of the subject and its 
developments since the last conference of this kind 
(Faraday Society, Oxford, 1938).° The next day. 
April 8, will be devoted to papers on phosphor 
applications and future prospects, especially m the 
fields of cathode-ray tubes, lightmg, electrohmin. 
escenoe and somtillation counting. Papers on the 
physical chemistry and atomic structure of phosphors, 
both sulphide and other types, and especially on 
the nature of the luminescence centre, will be read 
on April 9. On the last day more theoretical ideas 
on lummeecence will be considered, such as the 
absorption, emission, transport and storage of energy, 
and the theory of activator systems. During the 
conference there will be an evening lecture with 
demonstrations on unsolved problems in luminescence. 
Further mformation can be obtained from Dr. 8. T. 
Henderson, Institute of Physica, 47 Belgrave Square, 
London, 8.W.1. 


British Institute of Management 

Tus British Institute of Management has recently 
issued details of its pioneer executive development 
programme which provides for a series of four-weekly 
courses to be held at Management House, Hill Street, 
London, W.1, at intervals over the commg year. The 
first course opens on November 1. The programme 
is specially designed to meet the needs of the estab- 
lished executive m the 30-40 age group whose 
experience to date has been in a particular specializa- 
tion. The contents of the courses and methods 
employed are based on recognition df the fact that 
successful management depends substantially upon 
the ion of certain thought habits and attitudes 
of which ical ability and a social sense are 
perhaps the most fundamental. Thus corporate life, 
syndicate work, exercises and reporta, speech-traming 
and committee work are_vital ingredients of the 
programme-——no wrt leas important than the mform- 
atory lectures which cover the broad fleld of manage- 
ment and the best current methods. Of particular 
interest to those concerned in the running of courses 
is the modifloation of the case-study procedure to a 
form appropriate to the maturity and experience of 
members of the course. In the American schools of 
busines where the case-study method is a significant 
feature, the preoccupation is with studente with 
little or no executive experience, and the task is 
therefore different. This facet of the programme 1s a 
recognition of a basic difference between contem- 
porary provision in the American schools of business 
—such as Harvard—-where the majority of students 
have little or no previous experience, arid the situs- 
tion in Great Britain, where the climate of opinion 
demands that a man should have experience of 
industry before he undertakes a course of this kind 
which is designed to develop his managerial ability. 

Another interesting feature is the conoe hia ae 
viding a course to aid the individual ea nee 
development of the student. Thus the Be alae sa 
gramme permite only twenty-four students working 
of the time m smaller groups. 
In fact, the extent of personal development can be 
in direct proportion to the extent of mdrvidual 
participation. The lecturers and tutors are in the 
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main drawn from industry and are persons of 
substantial experience in the fleld they cover. The 
Institute emphasizes the pioneer nature of the series 
and hopes that the results of ita experiences will be 
made available for the development of management. 
trainmg on @ much wider scale. 


The Night Sky In November 


Naw moon occurs on Nov. 6d. 17h. 58m., v.7., 
and fall moon on Nov. 20d. 23h. 12m. The following 
conjunctions with the moon take place: Nov. 3d. 
09h., Mars 6° N.: Nov. 5d. 03h., Venus 7° N.; Nov. 
8d. Olh., Mercury 2° N.; Nov. 22d. 19h., Jupiter 
8° 8. In addition to these conjunctions with the 
moon, Venus is ın conjunction with Saturn on Nuv. 
14d. Mh., Venus being 0-9° 8., and Meroury is in 
conjunction with Venus on Nov. 23d. 17h., Mercury 
being 1-2° N7 Mercury is in inferior conjunction on 
November 14 and is not well placed for observation 
until about the third week in the month; on 
November 30 it rises nearly two hours before the 
sun and can be seen in the eastern aky, but owing 
to its fairly large southerly declination it will not be 
fer above the horizon about the time of sunrise. 
Venus, a mornomg star, rises at 4h. 30m., 5h. 30m. 
and 6h. on November 1, 15 and 30, respectively. 
Its stellar magnitude is — 8-4, and the visible portion 
-of the illuminated disk varies from 0-98 to 0-97. 
Mars, & morning star, rises at about Sh. during 
November; in the early part of the month it is 
nearly midway between p and 7 Virginis, and ita 
easterly movement takes it near 9 Virginis towards 
the end of the month. Its stellar magnitude is about 
1-9 during most of November, but towards the end 
of the month it becomes a little brighter and ocon- 
tinues to grow brighter for the remainder of the year. 
Jupiter rises at 18h. 55m., 17h. 55m. and 16h. 50m. 
on November 1, 15 and 80, respectively, and is 
conspicuous during the night (stellar magnitude 
— 2-5) in the -constellation Taurus. Saturn, 4 
morning star, is too cloge to the sun at the 
of the month to be seen, but at the middle and end 
of the month it rises at öh. 15m. and 4h. 30m., 
respectively, and can be seen m the constellation 
Virgo not far from the fourth-magnitude star x Vir- 
ginis. Occultations of stars brighter than magnitude 
6 are as follows, observations being made at Green- 
wich: Nov. 16d. 17h. 25-8m., à Piso. (D); Nov. 
21d. Olh. 12°*8m., n Taur. (D); Nov. 21d. Olh. 
38-6m., n Taur. (R); Nov. 24d. Oh. 04-4m., 87 B. 
PA E "D and È refer to disap ce and 

tively. The Leonid meteors are 
dag about aboae November 16-17, but moonlight will partly 
interfere with the observations ; this shower m very 
weak and supplies comparatively few meteors now. 
The Andromedid meteors are due about November 
28, and this shower also is very weak compared with 
what ıt was in ee years. A transit of Mercury 
over the sun’s diak on November 14 is partly visible 
at Greenwich: for the ingress, the exterior contact 
oocurs at 15h. 35m. 42s., V.T.. and interior contact 
at 15h. 89m. 12s.; the egress is not visible in the 
British Isles. 


Announcements 


Dr. P. H. Grecory, cagusiantat to the Plant 
Pathology Department at Rothamsted tal 
Station, has been appointed to the University of 
London ehair of botany tenable at the Imperial 
College of Science and Technology, in succession to 
Prof. W. Brown, who is retiring. 
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Pror. W. T. Asrsury, profeasor of biomolecular 
structure in the University of Leeds, has been awarded 
a medal by the American Society of European Chem- 
ists for his outstanding contribution to international 
scientific relations. 


Sim Norr AsHBRIDGE, director of technical services 
of the British Broadoastmg Corporation, has been 
made an honorary member of the British Institution 
of Radio Engineers, in recognition of his notable 
contributions to the whole fleld of radio engmeering. 


Dr. W. A. Jewxins, director of studies in the 
University College of North Staffordshire, has been 
appointed vice-chancellor of the University of Dacca. 


Mr. H. C. Prrrowarp, recently chief superin- 
tendent of the Long Range Weapons Establishment 
in Australia, and formerly head of the Instrument and 
Air Photography Department of the Royal Aircraft 
Establishment, has been appointed deputy general 
manager un charge of science in the firm of Elliott 
Brothers (London), Ltd. 


THe new laboratories of the British Iron and Steel 
Research Association at Hoyle Street, Sheffield, are 
to be opened by the Duke of Edinburgh on November 
19. The laboratories include those of the Cutlery 
Research Council. Applications for invitations to 
inspect the laboratories on November 20 should be 
made in writing to Max Davies, B.I.8.R.A., 11 Park 
Lane, London, W.1, by November 10. 


Tes following lectures are announced in the pro- 
gramme for November and December issued by the 
Royal Society : Leeuwenhoek Lecture, by Dr. K. M. 
South, on “Some Aspects of the Behaviour of Certain 
Viruses in their Hosta and of their Development in 
the Cell” (November 5); Ferrier Lecture, by Sir 
Francis Walshe, on ‘The Contribution of - Clinical 
Observation to Cerebral Physiology” (December 10). 
Mr. A. H. Wilson will dèliver a lecture on the Research 
Department of Courtaulds, Ltd., on November 12. 
The Parsons Memorial Lecture for 1953 is being 
arranged by the Institution of Electrical Engmeers, 
and will be given on January 7 by Mr. H. Leyburn, 
on “Continuity of Electricity Supply”. 

THe H. K. Sen Memorial Lecture of the Institution 
of Chemists (India) will be given this year by Dr. 8. 
Husain Zaheer, director of the Hyderabad Central 
Laboratories for Scientile and Industrial Research 
and professor and head of the Department of 
Chemical Technology, Osmania University. 


Tas National Institute of Agricultural Botany 
will hold @ crop conference in Oambridge during 
December 15-16 on the lines of the one held last 
year. The subjects to be discussed will include barley 
varieties, quality in wheat and sugar beet. Further 
particulars can be obtamed on sending a stamped 
(1}d.) addressed envelope to the Secretary, N.I.A.B., 
Huntingdon -Road, Cambridge. 


To mark the first anniversary of the death of the 
late President Chaim Weizmann, a number of scientific 
events will take place in Israel at the Weizmann 
Institute of Science during November 2—6. The new 
building of the Biological Institute will be officially 
opened and the corner-stone of the Physics Inatitute 
laid. Symposia will be held on various subjects con- 
nected with biology, biochemistry, polymers and 
physics. Further mformation can be obtamed from 
the Academic Secretary, Department of Mathe- 
aula Weizmann Institute of Science, Rehovoth, 


798 


NATURE 


October 3t, 1953. 


VoL H72 


IONIZATION PHENOMENA IN GASES 


+ 


HE Physical dacinie: the Institute of Physics 

and the Electrical Research Association were 
the nsors of the first international conference 
on “Jonization Phenomena im Gases”, held at the 
Clarendon Laboratory, Oxford, during July 18-23. 
The 250 visitors inéluded many distinguished foreign 
guests from ten countries. Social activities were held 
over the week-end, inning with a reception at 
Christ Church at which Lord Cherwell and Sir John 


Townsend were present. There were conducted tours . 


of Oxford colleges and a garden party given by the 
British Council for overseas visitors. Later in the 


week ladies visited Blenheim Palace, a blanket mill 


- at Witney and the theatre at Stratford-uwpon-Avon. 


' “Receptions were also given by the British Electricity 


Authority, and by the Mayor of Oxford. 
The conference was opened by Dr. A. von Engel, 


who surveyed the work in Great Britain. The 


delegates were also welcomed by Mr. T. C. Keeley, 
director of the Clarendon Laboratory. Chairmen at 
the seasions were, ly: Dr. 8. Whitehead, 
Dr. O. Sykes, Mr. R. Davis, Mr. E. W. B. Gill, Dr. 
E. J. Bowen, Sir John Cockcroft, Dr. T. E. Allibone 
and Prof. R. Whiddington. 

The main subjects discussed were spark, arc, glow 
and high-frequency discharges, Geiger counters and 
several fundamental processes. 

' There were two schools of thought on the formation 
of sparks : one ascribing their development to photo- 
electric action in the gaa aided by multiplication in 
the electric field ; the other to secondary procedses 
at the cathode again aided by Townsend multi- 


plication. In support of the first, J. D. Craggs. 


Seppe at gave measurements of the rate of the 
radial expansion of spark channels at high preasure. 
He discussed how closely thermal equilibriam is 
attained in the spark channel and noted ‘the observed. 
differences in the ‘axcitation temperatures’ of the 
various emission lines. J. M. Meek and R. F. Saxe 
(Liverpool) showed from their measurements on 
sparks up to 100 om. long how streamers grow m 
time and space just before a final breakdown. 
The other idea is that Townsend’s theory adequately 
describes all the conditions leading to breakdown, 
and applies equally to low and high preesures. F. 
iseuliea Jones (Swansea) reviewed this theory and 
showed that, with extremely stable cathode oon- 
ditions and electric fielde, ionization currents Increase 
with distance as predicted by Townsend. ‘This is true 
even when pressure is greater than 760 mm. mercury 
and up to voltages app the breakdown value. 
In the discussion, he that in impulse fields, 
luminosity, which depends on high ion density, may 
appear at the anode, later moving quickly towards 
o cathode. O. Grey Morgan (Swansea) stressed the 
importance of field emission caused by surface layers 
on metal cathodes. 
L. H. Fisher (New York) descsibed the marked 


` affect of excess. voltage on the formative time lag 


~ 


When the voltage is Just above threshold, the lag is 
about 10“ sec. in air, nitrogen, argon and oxygen. 
This again supports Townsend’s eee and points to 
photoelectric emission at the cathode, except m argon, 
where there is a long delay even at high exceas voltages, 
probably due to imprisonment of resonance radiation. 
C. E. R. Bruce (Electrical Résearch Associatian) 
pointed out that breakdown fields in air for extremely 


long gape (for example, between clouds and earth) 
are about 100 V./om., which shows that the starting 
process must be different from that with uniform 
flelds and metal electrodes. Corona currents which 
flow radially outwards from streamera were men- 
tioned, and certain solar eruptions were likened to 
long sparka. 

In the seesion on arc discharges, R. Mannkopff 
(Gottingen) discussed radiation equilibria. By 
examining spectral mtensities he showed that after 
an arc w switched off, thermal e acetone and 
lonization persist, and must have 
previously. Auto-ionization appears to’ ae eis 

rocess. W. Lochte-Holtgreven (Kiel) 

-power aros m water vapour giving temperatures 
of about 50,000° K. The electron concentration is 
determined ’ by the equation of Inglis and Teller, 


robable 
escribed 


after, observing the number of Balmer lines of 


hydrogen visible. The continuous background is 
partly caused by negative atomic hydrogen ions. H. 
Maecker (Erlangen) showed how, by varying the 
pressure in-such arcs between 100 and 1,000 atmo- 
spheres, one can discriminate between, and measure, 
the cross-sections for electrons collidmg with neutral 
atoms and positive ions. M. Hoysux (Charleroi) 
described the use of Ledrus’s ‘plaamograph’, recording 
Langmuir’s probe characteristics in mercury rectifier 
discharges with a time resolution .of lees than 20 
microseo. 

P. F. Little (Oxford) opened the seasion on glow 
discharges by describing how the electric fleld dis- 
tribution in a hollow cathode discharge in nitrogen 
can be measured. The deflexians of an electron beam 
show a linear fall of feld with distance from the 
cathode down to very small values at the boundary 
of the glow. The large current density observed is 
explained by a large ion concentration and ion-drift 
velocity. He concluded that many electrons are 
emitted from the cathode by light from the intense 
glow. W. Fucks (Aachen) has used corona di 
to measure aerodynamic effects, notably the appear- 
ance of vortices, and the associated flow of gas. 
W.L. Harries (Oxford) discussed the abnormally low 
starting flelds in high-frequency electrodeleas dis- 
charges in neon ; he attributes them to the production 
of a large concentration of excited atomg which are 
later ionized by low-energy electrons released by 
light from the glass walla. G. Valle (Bologna) has 
applied relaxation oscillations of increasing frequency 
to a discharge in argon or neon. The restriking 
potentials decrease when the residual ionization from 
the afterglow becomes importent. W. A. Prowse 
(Durham) showed that im microwave di 
ionization is due to electron collisions and loss to 
diffusion. With short pulses, however, a critical 
electron density has to be reached within the pulse- 
time to obtain breakdown. In polyatomic gasés, a 
ajaa lag of leas than 10 sec. is obeerved. B 

that the oscillating electrons p 
xed molecules which are readily ionized. This 
idea is being tested by applying an suniliary D.O. 
electric fleld at right angles which drives the electrons 
into unexcited gas. Oscillograms of the current in 
pulsed high- electrodeless discharges were 
presented by G. Francis (Oxford), who discussed the 
mechaniam of growth of current. He showed that im 


hydrogen two secondary processes, one fast and one 
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slow, are necessary. 8. C. Brown (Massachusetts 
i of Technology), injecting electrons mto 
a low-pressure mercury plasma, observed plasme 
oscillations only when ion sheaths were present 
around the electrodes. Their frequency depended on 
the density of the electrons which oscillate in certain 
standing-wave forms. From the variation of the 
oy with the thickness of the sheath, it follows 
that a ‘transit-time process’ causes these oscillations. 
D. C. Dalton (London) reported experiments which 
indicate the effect of space charges on the breakdown 
of high- oy discharges in air. 

In the following seasion, G. L. Weisler (Los 
Angeles) described his vacmmm  spectrographio 
measurements in rare and molecular gases, which 
yield the absorption coefficients as a function of the 
wave-length and thus the photo-ionization croes- 
sections. Preliminary results have also been quoted 
of photoelectric yields on various metal surfaces, 
again for wave-lengths between 100 and 1000 A. In 
the discussion, W. B. No (Massachusetta 
Institute of Technology) mentioned some results 
obtained with pure silica. P. J. Juteum (Reading) 
compared his experimental results of photo-ionization 
cross-sections In sodium, magnesium, calcium and 
thorium vapours with the calculated values and 
deecribed a method of discriminating between mole- 
cular and atomic absorption. In a written com- 
mupication, A. and E. Vassy (Paris) deacribed the 
character of of sparks in air of 15-150 am. 
length ; a study of the spectral lines as a function of 
the time has also been made. G. Valle (Bologna), in a 
paper read by R. W. Lunt, described his theory of 
breakdown in & transverse magnetic fleld. This fleld 
is supposed to have the same effect as an increase in 
density of gas. ing only imelastic collisions 
with electrons of constant mean free path, he obtains 
resulta which agree roughly with experiments. J. M. 
Somerville (Sydney), extending this theory, included 
the distribution of free paths and the partial capture 
of electrons driven back to the cathode by the fleld. 
He also described the effect of transverse flelds on 
the length of the dark space in glow discharges 
between. concentric cylinders. 

In the seesion on counters, R. Loosemore (Har- 
well), in a paper read by W. Abson, discussed certain 
features of the bromine-quenched counter. At a 
critical voltage a second pulse appears, due to another 
discharge between ion sheath and cathode. The 
probable origin of spurious oscillations was also disg- 
cussed. P. J. Campion (Oxford) showed cloud- 
chamber photographs of the propagation of a Geiger 
discharge along & counter wire in an air—alcohol 
mixture; the charge distribution within the ion 
sheath was measured. H. den Hartog (Amsterdam) 
spoke about the electron component in the Geiger 

which he thinks may be explained by the 
ee E ee ee 
voltages. A group of Italian workers, L. Oolli, U. 
Facchini, G. Bertolmi and others (Milan), presented 
papers on the mechanism of argon-filled counters. 
a-Particles were used to light and electron 
current pulses which were observed simultaneoualy. 
The light pulse laste longer, due to the long life of 
metastable argon atoms and excited molecules. 
Current oscilograms from counters with nickel or 
brase cathodes show that them photoelectric yield 
must be of the order of 10. Ionization currents in 
argon with small amounts of polyatomic gases were 
found to differ from those fhocretioally expected. 
This is sometimes due to interaction between the 
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components of the mixture, sometimes to ionization 
by 8-rays (slow electrons). 

High-vacuum studies were introduced by R. L. 
Fortescue (London), who talked about breakdown in 
highly evacuated gape. Bursts of current precede the 
development of an arc and depend on the condition 
of both electrodes. J. W. Leech (London) presented 
calculations on these pulses, assuming that the 
electrons are confined to narrow channels, and 
estimated the gas preasure necessary to make them 
diverge. D. Alpert (Pittaburgh) reviewed the existing 
ultra high-vacuum technology and described new 
methods of obtaining a pressure so low as 10° mm 
mercury without getters or ta. B. Wagener 
(General Post Office, London) showed that the high 
gottering rates of barium can only be understood by 
assuming that the reacting gas particles are atoms, 
not molecules. Selective gettera were also treated. 
J. H. Mason (Electrical Research Association) showed 
oscillograms and Lichtenberg figures of pulse- 

in cavities in dielectrics when subjected 
to low-frequency flelds and offered tentative 
lanations. 

the last seasion, R. Geballe (Seattle) described 
simultaneous measurements of ionization and attach- 
ment coefficients and discussed quantitatively the 
effect on the ionization current as a fimotion of the 
electrode separation. N. L. Oleson (Monterey) 
presented prelimmary work using Langmuir probes 
and photomultipliers for measurmg siniultaneously 
charge density and light from striations in an argon 
positive column. Kantrowitz (Cornell) reported 
measurements on ionization and light produced in 
argon and m argon—oxygen mixtures by shock waves. 

A. VON ENGEL 

G. FRANOIS 


GROUP DISCUSSION 


view of the moreasing use which is being made of 
discussion. groups a8 an educational medium, the 
editors of the Health Education Journal are to be 
commended for devoting the whole of a rec:nt issue 
to the subject of group discussion (11, No. 8; July 
1953). The theory of group discussion is introduced 
by Dr. M. L. Johnson, who suggests that the disad- 
vantage of the lecture as a teaching method is that 
there is no ‘feed-back’ to the teacher; he cannot 
know what is selected or how what is absorbed is 
distorted. He can only try to present the material 
in & manner which, from his judgment of the 
listeners’ backgrounds, he considers interesting and 
unambiguous, so that they will absorb as much, and 
in as undistorted a form, as possible. This disadvan- 
tage does not apply to the discussion method; but, 
to be successful, discussion must be carried out in a 
‘“permiæive atmosphere”. This is essential because 
people must not be allowed to feel afraid of making 
fools of themselves by exposing the irrationality of 
their thinking and feeling. They must feel free to 
talk in a spontaneous, even incoherent and random 
manner, 60 that assumptions can be brought to light 
and their usefulness examined. 

The means of introducing discussion is examined 
by Dr. Emrys Davies, who indicates that, in most 
cases, discussion is educational in character because 
almost invariably it aims at modifying attitudes and 

ing behaviour. To be fully effective the leader 
of the discussion group should devote considerable 
time to preparation before meeting his group. Besides 
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getting to know the background of his group, the 
theme chosen for discuasion should have meaning and 
purpose in their lives. 

The technique of running a successful discussion 
group is elaborated by Mrs. Margery Famam, who 
considers hela te discussions for training or teach- 
ing were introduced on the assumptions that we all 
have something to learn from each other, and that 
active participation In a teaching—learning session 
achieves better resulta through this co-operation than 
a straight lecture. By a process of questioning and 
discussing, the group can thoroughly explore a subject, 
and in this process the sum total of the knowledge 
and experience of the group comes sped tea Ideas 
are modifled by coming into contact sometimes 
conflict with other ideas. Mra. Fassam also gives 
- some useful practical hints on the ways of conducting 
. discussion groups, while Dr. Paul Polani writes of his 
experience in using organized discussion for inveti- 
gating social problems in the pediatric curriculum 
-at Guy's Hospital Medical School, London. 

The place of the discussion group as a potent force 
in health education is well brought oat by Dr. John 
Burton, the medical director of the Central Council 

- for Health Education, who also desanbes the film 
ee which his organisation has produced for use 

The use of discussion groups in industry is 
advocated by J. J. Gillespie, who believes that amall 
free discussion groups meeting regularly in paid time 
with participation by all primary workers within a 
business may be a remedy for the lack of nal 
significance and self-expression experienced by these 
workers in modern business organizations; While 
serving this p the discussion groups are & 
likely way of healing the breach between work life 
and leisure life, and of solving the problem of relation- 
ships in work. Such discussion groupe are already in 
existence in some firms and have proved worth while. 

‘The final article has been written by Magda Kelber, 
a refugee in Britain- during the War and who has 
now returned to Germany to become the head of 
Haus Schwslbach, a leadership training centre. The 
methods in use at Haus Schwalbach have been based 
on MEE developed by Mrs. Rachel DuBois in 
the United States. These sprang from the need for 
integrating many different elements of racial, national 
and religious background m local communities which 
have their own patterns and their own seta of values 
and prejudices. Such a collection of people was 
found. in Germany after the War, and Magda Kelber 
describes how the principles were adapted to meet 
local needs and mteresta. 
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HETEROSIS IN SACCHAROMYCES 


By Pror, CARL C. LINDEGREN, J. EDGAR 
BRAHAM and JUAN DE DIOS CALLE 


Blological Research Con, Southern lilinols University, 
Carbondale, Hlmnols 


UR different genes have been described m 

Saccharomyoes which control the hydrolysis of 
alpha-glucosides, each gene producing a specific and 
different enzyme! (Table 1). 

A culture of genotype MA mg su ms can grow on 
maltose and produce the adaptive enzyme maltase, 
but is incapable of growing on or adapting itself to 
alpha-methyl glucoside, sucrose, raffinose or mele- 
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Table 1 
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Maltoee and turanote 
Alpha-methyi glucoside 


Sucrose and raffinose (1/3) 


ethyl ginooskia, and 
Sunrcee (ret TAAG) 





sitoee’. A culture of genotype ma MG su ms can 
grow on alpha-methy!l glucoside, but is incapable of 
ermenting any of the other alpha glucosides. The 
fact that alpha-methyl glucoside acta as the inductor 
of the enzyme alpha-methy! glucosidase is curious, 
since alpha-methyl glucoside is not a natural gub- 
strate and the ability to hydrolyse alpha-methyl 
glacoside is of no survival value. Hestrin and Linde- 
gren. showed that the culture of genotype MA MG 
su ms produces (in addition to maltese) alpha-methbyl 


` glocosidase (and gluco-sucrase) during growth on 


maltose, but neither invertase nor alpha-gluoo- 
meleritase. This agg was called heterologous 
adaptation‘. 8 t article deals with the 
interactions of the and MG genes in diploid 
hybrids. The hybrids were made with haploids 
recessive for the genes controlling the production of 
invertase and alpha-gluco-melesitase to avoid the 
complications which would ensue because of the 
ion of alpha-gluco-melezitase and invertase. 
Methods. The haploids used for ing the hybrids 
wero, MA MG (4), MA mg (2), ma MG (1) and 
ma mg (2). The different types of hybrids are listed 
in Table 2. 


Table 2 


MA MG (4)| HA mg (2) 


ma MO (1) 





Five kinds of hybrids were tested. The data ap 
in Table 8. AI the haploids or hybrids carrying both 
the MA and MG gene showed the phenomenon of 
heterologous adaptation, but other cultures lacked 
thia characteristic. 

The cultures were grown on complete media con- 
taining (a) maltose or (b) alpha-methy] glucoside as 
the only added sugar, and harvested and tested for 
their rates of fermentation of glucose, maltose, 
alpha-methyl glucoside, sucrose, raffinose and 
melezitose. All tesis on raffinose and melezitose were 
negative, showing that the cultures carried su and 
mz instead of their dominant alleles. Nitrogen was 
determined directly by a Neæler test. All cultures. 
(with three exceptions) fermented glucose at rates of 


2,000-3,800 g” ' M. 


In calculating the Q values (which are based on 
carbon dioxide evolved), those for maltose and 
sucrose were divided by 2 to equate them with those 
for alpha-methyl glucoside, Because alpha-methyl 
glucomdase liberates only a single molecule of hexose 
whereas maltase and gluco-sucrase each liberate two 
molecules of hexose, and because the rate of evolution 
of carbon dioxide is used as the measure of enzyme, 
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Oells grown on maltose 
Cells tested on 
Culture No Genotype ginecse roaltoss 
2,031 474 447 
8,524 MA MG EA ; 455 400 
16,108 MA MG £246 170 £67 
15,191 MA MG 2,390 649 £85 
8,282 MA MG £,080 440 230 
14,268 MA 2,575 538 0 
14,268 MAm | {190 140 9 
14,718 ms MG = = = 
p MA MG 8,500 910 645 
Ma MG 8,010 907 717 
18,198 MA MG 
Ma WG 712 
15,280 MA MG 
TRS Wa MG 3,135 602 4 
15.299 MA MG 
nos MA MG 
Nin 2,400 850 400 
H MA 4 2,066 168 178 
1 ma sey 104 436 
vi ms sy { 963 817 
18,214 ma omg 
{8,108 Ma MG 2700 =. 640 478 
1.200 MA me 
1 na m 2,067 309 0 


this correction equates the amounts of the three 
ensymes. No adaptations produced maltase in exoeas 
of the capacity of the cell to consume the glucose 
produced. 
Resulis. Only those haploids or hybrids carrying 
the MG gene ware able to grow on the medium oon- 
taining alpha-methyl glucoside. Cells grown on 
aiphe snethyl glucoside varied m ability to ferment 
alpha-methyl glucoside with Q values of 500-2,800. 
Four of fourteen fermented alpha-methyl glucoside 


and glucose at practically the same rate, suggesting ` 


that the alpha-methyl glucosidase was in excess of 
the capacity of the cell to utilize all the made 
dvailable by hydrolysis of alpha-methyl glucoside. 
None of the cultures grown with alpha-methyl 
glucoside was able to ferment maltose. 

Only cultures carrying the MA gene were able to 
grow on the medium containing maltose. The 


(N) on maltose of haploid cultures grown on 


maltose and carrying the MA gene varied between 
200 and 600. Culture 14,262 was much weaker but 
exhibited a generally low metaboho activity, since 
its activity on glucose was leas than half that 
ordinarily shown. 

The amount of alpha-methyl glucosidase produced 
by cells grown on maltose as a result of heterologous 
adaptation was always leas than the amount produced 
by homologous adaptation. 

Heterosts. All hybrids carrying either MG/MG or 
MG/mg were more active in fermenting maltose than 
the haploids from which they were produced, in spite 
of the fact that in the hybrids heterozygous for MA 
the gene ‘concentration’ for MA is reduced by one- 
half. Hybrid 14,268 x 15,214 MA mghna mg 
(homozygous for mgfng had a Q value for maltose 
of 800, while the haploid parent (MA mg) had a 
higher value, namely, 588. The value for the hybrid 
(ALA /ma) is approximately equivalent, on a gene 








0 
21 
0 
0 
6 
0 
0 


besis, since the MA ‘concentration’ of the hybrid is 
one-half that of the haploid. Smee the diploid oell is 
twice as large as the haploid, the MA ‘concentration’ 
in the haploid cytoplasm is twice as great as in the 
diploid. ‘These resulta ahow that no quality 
is conferred by hybridization, and that the hy rid is 
not +pso facto superior to the parent. 

The average ‘Q val value of the maltose-grown haploids 
on maltose was 305, whereas the average Q value 
of the maltose-grown hybrids on maltose was 710, 
excluding 14,268 x 15,214. Many of the hybrids 
were heterozygous for MAjma, thus reducing the 
‘canoentration’ of the MA gene by one-half; but in 
spite of the reduction in cancentration, the increase 
in fermentative ability was spectacular. For example, 
haploid 8,824 (MA MG). with a Q value of 465 on 
maltose, was mated to 15,214 and produced a hybrid 
(MA MGjima mg) which achieved a Q value on 
maltose of 1,140, an increase of nearly threefold on 

a nitrogen basis, and nearly sixfold on a gene basis. 
Hybrid 15,198 x 15,214 was also superior to 15,198, 
rising from a level of 179 in the ha loid to 649 in 
the hybrid. In the absence of the MG gene, culture 
15,214 does not confer any special improvement on 
the hybrid; this was shown m the analysis of the 
hybrid 14,268 x 15,214 (MA mgjma mg). 

The average Q value of the haploids grown on 
maltose tested an alpba-methyl glucoside waa 314, 
whereas the average value of the hybrids was 402, 
although several hybrids were heterozygous for 
MG/mg and, therefore, carried a reduced conocen- 
tration of the MG gene. 

The data also indicate that the ability to produce 
gluco-sucrase is enhanced in the hybrids. The hybrid 
which failed to show an increase in maltase production 
produced neither alpha-methyl glucosidase nor 
gluco-sucrase. 

Oonolusions. The data suggest that the morease in 
maltase in the hybrid is due to & group of modifying 
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genes of which MG is the principal member. A 
member of this group, different from MG, is present 
m 15,214, and may be mferred to have some effect 
on the production of gluco-sucrase. Although the 
MA gene alone can control the production of maltase, 
it functions much -more effectively in concert with 
other genes, one of which effects the production of 
alpha-methyl glucosidase, while another may produce 
gluco-sucrase. MG is ed by ita ability to 
react adaptively to alpha-methy! glucoside to produce 
alpha-methyl glucosidase. Alth this enzyme has 
no biological value in terms of its ability to hydrolyse 
alpha-methyl glucoside, it may be involved in the 
synthesis of maltase. In the absence of MA, MG is 
incapable of responding to maltose. Lindegren® has 
inferred that the gene MZ is a receptor on which 
substrate acta to produce an impulse which finally 
results in the production of alpha-gluco melezitase. 

that MA (which appears., to be oalosely 
related’) acta similarly, the effect of MG on MA may 
be to enhance the impulse from the MA locus to the 
site of enzyme production. In the presence of MG, 
the impulse from MA induced by maltose may result 
in the elicitation of alpha-moethyl glucosidase, some 
of which can be converted into maltase. Another 
locus may cause the MA impulse to elicit gluco- 
sucrase, which is possibly convertible into alpha- 
methyl glucosidase. 

This work has been supported by research grants 
from Anheuser-Busch, Inc., and the National Cancer 
Institute of the National Institutes of Health, Public 
Health Service. 
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'H Og Neture, vetare, 166, J 158 (1960) ; 
Trik, 3 90, 315 A Aa 5 te 
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PHYSIOLOGICAL RACES OF 
WHEAT STEM RUST IN EGYPT* 


By Dr. T. ABDEL-HAK 
Plant Pathologist, Ministry of Agriculture, Egypt 


HEAT stem rust is considered the most 

important disease which attacks this crop and 
the greatest hazard in ita production. In Egypt this 
rust attacks the Hindi varieties (Trtticwn vulgare) 
and durums (Tritoum durum), while Baladi varieties 
(Triticum ) are nearly immune. The loss 
caused by this rust to the Hindi varieties is estimated 
at about 500,000 erdebs (1 erdeb = 150 kgm.), which 
is worth about 2 million Egyptian pounds. 

In normal years the damage caused by stem rust 
on the Hindi varieties is about 10 per cent of the 
total crop. Most of the damage occurs in lower Egypt 
(the Delta of the Nile) because of the high humidity 
which prevails in that area. About one million 
feddans (1 feddan = 1-088 acres) are cultivated 
with wheat in this area. In Upper Egypt, where 
about half a million feddans of wheat are grown, the 

severity of rust attack is less Important. 

Physiological ion of Pucomia gramants 

irikia Eriks. and Henn., the causal organism of wheat 


b =! of a pape presented at the Second Conferenoo of \WWheat 
eE ta the Neat Bart, beld in Calro during March 13-18, 
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stem rust, was first reported by Stakman and Peimisel 

in 1917. The first investigations on the specialization 

of this rust in Egypt-were carried out by the writer 
in 1949. 

” The main object of the present m 
been to identify the physiological races o 
Santis IANA es Ee ee ts eee aed e 
study their geographical distribution all over the 
country. It was found desirable to study also the 
reaction of a great number of wheat and barley 
varicties to the existing races. 

Such study may contribute information about the 
physiological races existing in t and probably 
m other parts of the Middle East which may help in 
using these races in the breeding programme for rust 
resistance. On the other hand, identifymg the races 
may help in tracmg the movement of the uredio- 
spores of stem rust from one country to another and 
consequently shed some light on the proper materials 


to be exchanged among these countries for breeding 
for rust resistance. 


Experimental Results 


Identsfioation of pAystologtioal races, Rust mens 
were collected every year during April and May from 
different varietias of wheat grown in various localities 
and provinces of Egypt and were stored in the 
refrigerator during summer-time until the tem- 
perature became suitable inside the greenhouses for 
working on the identification of physmological races. 
The differential varieties and the method of :identi- 
fication used in this investigation are those used by 
Stakman. 

In 1949 about seventy-four rust collections were 
used for race identification and about 253 isolates 
originated from these collections. Nine races of 
Pucointa graminis iritita Eriks. and Henn. were 
isolated. These races are 9, 14, 17, 19, 21, 24, 42, 
88 and 128. A new race which is similar to race 17 
was isolated in 1949 from a rust en collected 
from an unknown variety of wheat grown at Menshat 
Sultan, Dakahlheh. The reaction of the differential 
varieties .to this race is asimilar to those of race 17 
except that Acme is resistant to this new race. It 
was given the symbol #, (Egypt No. 1). Race 17 
was the most prevalent one in that year. It was 
found in 47-85 per cent of the total isolates. Race 21 
came second, race 19 third, ee 14 fourth, while 
other races were leas 

The work of 1950 on ee tee rust collections, 
giving rise to 170 isolates, revealed the existence of 
eight races of Puccinia inis iritict Eriks. and 
Henn., namely, 9, 14, 17, 19, 21, 24, 42 and 58. 
Again race 17 was the predominant race. It was 
found in 48-5 per cent of the total isolates. With 
regard to the other races there was fluctuation in 
their prevalence in comparison with the results of 
the previous year. Race 19 was the second, race 42 
the third, while race 21, which was the second in 
1949, became the fourth in 1950. The other races 
were also of minor importance in 1950. 

In 1951 identification of physiological races was 
handicapped by unforeseen circumstances. On 
account of this, only nine rust collections were good 
to work with. About seventeen isolates were made, 
giving rise to races 17, 19, 42 and 59 of Pucotnsa 
graminis tritiod Erika. and Henn. Despite the small 
number of rust isolates in 1951, race 17 was the most 
prevalent race. Race 59 was isolated for the first 
time in Egypt from a rust sample collected from a 
Hindi variety of wheat grown at Desouk, Fouadieh. 
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In 1952 race 17 was also the predominant race. 
Race H, appeared again and was isolated from a 
Tust specimen Soleco from the variety Giza 139 
tdn at Behtim Farm of the Royal Agricultural 

ociety. 

It is desirable to demonstrate here that race 17 
was isolated from all the rust specimens which were 
collected from several varieties of wheat grown in 
Cyprus and which were sent by D. K. Jones. Race 19 
was isolated from one of these mens. 

It can be concluded that twelve physiological 
races of Pucomia gramsnis iritics Eriks. and Henn. 
were found thus far in 
21, 42, 14, 9, 24, 59, 88, 53, 128 and #,, arranged 
according to their prevalence. 

Reaction of wheat varieties to different races. In 
this study a great number of wheat varieties and 
strains produced locally or imported from other 
countries were tested for their reaction to the most 
prevalent races. In 1849 about 237 varieties were 
inoculated in the seedling stage with races 14, 17, 19, 
21 and 42. It was found that fifty-nine varieties are 
resistant to these five races; forty-nine resistant to 
some of them and susceptible to the others; and 
129 susceptible to all five races. 

In 1850 about thirty-seven varieties and strains of 
wheat were tested, and the results obtained show that 
twenty of them are resistant to races 9, 14, 17, 19, 
21 and 42 of wheat stem rust, thirteen resistant to 
some of these races and susceptible to the others, 
and four susceptible to all of these races. 

During 1951 about seventy-four varieties and 
strains of wheat were inoculated with races 17, 19, 
21, 24’and 42 in the seedling stage in the greenhouses, 
as well as in the adult stage in the rust nursery. The 
seedling stage reaction showed that forty-three of 
these wheat varieties were resistant to the above- 
mentioned races, sixteen resistant to same races 
and susceptible to the others, and fifteen susceptible 
to these races. In the adult stage it was found that 
eli the varieties and strains which were resistant in 
the seedling stage retained ther resistance in the 
adult stage except the variety Bobin-Gara-Bobin, 
which was moderately susceptible. On the other 
hand, all the susceptible varieties in the seedling 
stage were also susceptible in the adult stage except 
one line of a croas between Gira 139 and N.A. 480, 
which was resistant in the adult stage. 

In 1952 about sixty-six varieties and strains of 
wheat were tested for their reaction to races 9, 14, 
17, 19, 21, 59 and Æ, in the seedling stage. It was 
found that forty-two were resistant to these seven 
races ; nine resistant to some of them and susceptible 
to the others; and fifteen susceptible to all seven 
PACES. 

From the reaction of this large number of varieties 
and strains of wheat to races 9, 14, 17, 19, 21, 42 and 
#,, and the number of susceptible varieties to each 
race, it can be concluded that race 9 is more virulent 
than the other races, followed by races 21, 17, 19, 
14, 42, 59 and #,, arranged according to their 
relative virulence. 

It is worth mentioning im this that the 
majority of the strains which showed resistance in 
the above-mentioned investigation were promising 
lines produced locally by hybridization with some of 
the introduced varieties. This is in contrast with 
the large number of these introduced varieties which 
were highly susceptible under tian conditions, 
and as such were discarded m the breeding 


programme. 
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STRUCTURE OF AIR-DRY 
SODIUM THYMONUCLEATE 


By Dr V. W. ARNDT and Dr. D. P. RILEY 
Royal Institution, Albemarle Street, London, W.1 


ECENT stereo-chemical considerations'* and 
X-ray investigations*4 on the structure of 
deoxyribose nucleic acids have established with a fair 
amount of certamty that the structure of the poly- 
nucleotide chain is a helical one, with the phosphate 
groupe lying on the outaide of the helix and the flat 
sugar and base groups pointing towards the central 
axis, The diameter of the helix on which the phog- 
phate groups lie is estimated to be about 20A. It 
seems likely that the complete molecule is made up 
of two such helices coiled about a common axis. 

Experimental studies which confirm this model 
have so far been confined to specimens having as 

a degree of order as possible and which. there- 
fore, have a high water content. We have thought it 
interesting to investigate whether any information 
could be derived from nucleic acids in the form of 
their sodium salts in an air-dry amorphous condition 
(o. 30 per cent water-content by weight) by studying 
their radial distribution curves. The amount of 
information obtainable in this way is necessarily 
much more limited than that afforded from oriented 
speconens or even from cylindrical Patterson func- 
tions and is leas capable of a unique interpretation. 

When a radial distribution curve is derived from 
the X-ray scattering curve produced by an un- 
oriented specimen. ın the usual manner’, the resultant 
function shows a multitude of peaks characteristic of 
all poasible mteratomic distances. When the sub- 
stance investigated 1s a complex one in which the 
great majority of the atoms in the structure have 
similar atomic numbers, as for example in a protein, 
it is generally not possible to obtain any direct 
information from the radial distribution curve owing 
to ita complexity. Significant resulta can, of course, 
be obtained in many cases by means of a comparison 
of the expermental radial distribution curve eal- 
culated from a detailed model. 

The situation becomes more N EOR PETAT when 
the molecule under fhvestigation contains some atoms, 
or groups of atoms, much heavier than the remainder, 
and when these groupe are suspected to be arranged 
m a regular manner in the structure. The weight of 
interatomic vectors in a radial distribution function, 
as in & Patterson function, is the product of the 
number of electrons in the pair of atoms, and peaks 
corresponding to the distances between heavy groups 
can be expected to stand out and be capable of 
identification. 

In the sodium nucleates the group NaHPO, can 
fulfil this role. This group is approxunately tetra- 
hedral in ‘shape with the phosphorus at the centre of 
the tetrahedron, and it seams permissible to identify 
the prominent peaks in the experimental radial 
distribution curve with vectors between phosphorus 
atome. The function P(r) plotted in the accompanying 
diagram is the smoothed radial distribution function 
calculated. from the experimental scattering curve 
from sodium thymonucleate (calf) in the solid, air- 
dry state after multiplying the latter by an artificial 
‘fade-off or temperature factor exp(— Bs"), where 
s m 4rgn6/A and B = 0-1. The effect of this factor 
is to suppress the leas prominent peaks in the dis- 
tribution function. A curve caloulated without the 
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r (in angstroms) 
5 


P(r) 


Radial distribution curve from arr-try soxum thymonuoleate 


aid of this device (not reproduced) shows the same 
main features in the range 0-15 A. At values of r 
greater than 15 A. the smoothed curve shows no 
prominent peaks with the exception of one at about 
28 A.; but in view of the nature of the numerical 
Fourier inversion process employed, it is doubtful 
whether this has any reality or whether it is merely 
an artefact. 

The first peak at 1:45 A. agrees wall with the 
distance between nearest neighbours in any organic 
structure, while the second peak at about 2-6 A. may 
be regarded as a mixture of the average distance 
between second-nearest neighbours (o. 2-5 A.) and 
the P—-Na distance in the phosphate group (c. 2-9 A.). 
If the two-helix hypothesis! ıs adopted, the number 
of posible ways of interpreting the next peaks as 
mtra- and mter-helix peaks is very limited. There is 
no way of coiling a polynucleotide cham m such a way 
as to make the nearest neighbour mtra-helix vectors 
5 A. and at the same time to make the second- 
nearest neighbour vector coincide, with one of the 
following peaks. If one of the peaks at a value of r 
greater than 7-4 A. is assumed to represent the first 
intra-helix vector, too large and open a molecule 
would result and, in fact, the only reasonable com- 
bination of nearest and second-nearest neighbour 
P—P vectors is obtained by these the 
A and B, respectively, at 7:4 A. and 14-3 A. Con- 
siderable latitude exists in the dimensions of a helix 
to fit these values, but it cannot be outside the 
following limita : 

Radius of het -Hl 5A. 

Ko. of residues per turn 142 

Pibre-axis repeat per reudue aa 4-34 A 
Interpretation of the 5-A. peak as being the closest 
approach between helices 1 and 2 would explain the 
9-A. peak C as being due to the vectors from a 
phosphate group on helix 2. The objections to this 
model are that the prominent peak D at 11-5 A. 
cannot then be interpreted and that the fibre axis 
component of the interchain distance would be only 
4-45 A. 

Alternatively, the position of helix 2 can be chosen 
so as to interpret peaks C and D as the vectors from 
PhoepRai ee E A a 
aecond-nearest phosphate groupe, respectively, on 
helix 2. The fibre-axia separation between the two 
helices is then 8-5 A. and becomes approximately a 

to a third of the fibre-axis repeat. The prom- 
inent 5-A. peak must now be due to the combination 
of a large number of vectors between lighter atoms. 
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This assumption seams justified, since the radial dis- 
tributions of many organic polymers not containmg 
heavy atome, for example, globular proteins, 
6-proteins and collagen’, and nylon*, ‘P * and 
cellulose’? have a peak in this region. It should be 
noted that this peak is of a different height from 
peaks A, B, O and D, while the P—P vectors in a 
long molecule would all have the same weights. In 
the diagram, the full lines are the intra-helm P—P 
vectors and the broken lines the inter-helix vectors 
calculated for a helix of radius 10-6 A. with ten 
residues per turn of 34 A. The second helix is dis- 
placed by 8:5 A. along the axs relatrve to the first- 
in such @ way as to make the inter-helo vectors as 
short as posmble. In, this model the line jaming the 
two phosphorus atoms on the two helices which are 
pictured as being bridged by their bases? ia inclined 
to the horizontal at an angle of about 15°, the two 
phosphate groups being 21 A. apart. 
The above arguments alone do not uniquely define 
& specific model ; we have not, for example, examined 
in detail a model of the kind proposed by Paulmg 
and Corey’ in which the phosphate groupe lie near 
the core of the cylindrical molecule ; it would 
a ale & molecule would show Irttle except a 
peak at 5A. Nevertheless, it is of mterest 
that an easy interpretation of the radial distribution 
function of amorphous air-dry sodium thymo- 
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nucleate is le which is in good t with 
the molecular model derived for crystallme nucleic 
acid. 


We wish to thank Prof. J. A. V. Butler and Mr. 
P. F. Davison for the sample of nucleic acid. The 
investigation was supported by a grant from the 
British Empire Cancer Campaign. (Sept. 8. 
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CIS-TRANS ISOMERIZATION AND 
THE CEILING TEMPERATURE 
PHENOMENON IN 
POLYMERIZATION 


By Pror. F. S. DAINTON and G. M. BRISTOW © 
Chemistry Department, University of Leeds 


E ee a ab re oy the rate of any 
addition polymerization process should ultimately 
decrease as the temperature is increased whatever 
the natare of the dependence of the rate on tem- 
perature at low temperatures, provided that the 
ae pe aera Sena acne er gg 

and entropy. Moreover, the reaction-rate should 
becoms zero at a ‘ceiling’ Te which is 
independant of the rate or chemical nature of the 
initiation reaction. This and related phénomensa are 
due to the reversibility of the propagation reaction, 
which may be written: 


~~ 
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ky 
m, +m,* a mji”, (1) 
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here m,, as ky = Ay exp (— E,/RT) have their 
sual significance and ky = Aa exp (— (Bp — AH)/RT), 
o subscript d denoting depropagation (that is, the 
‘verse of propagation), and AH is the heat of poly- 
érization. The value of T, is then given by: 


T, = AH/AS = AH/(AS* + Rin[m,]) = 


AH |(R m fer, 


here ÀS? is the value of the entropy change accom- 
nying reaction when the monomer concentration 
I gm.-mol./litre. Polymerization systems exist m 
hich all these expectations may be realized. 

It is of interest to extend this theory to the poly- 
enzation of 1,2 disubstituted olefines which can 
ast ın geometrically isomeric forms. The isomers 
il possess different i tem the 
fference between them at [m,] — 1-0 M being: 


(AH AS* ols — AH trans] A, irene), 
x the special case where the polymers formed from 





D s 
$ 
a EE 
s as 
E ge 
3 £ 
Temperature 
Fig. 1 Ful line, © — O —, photopolymerisation; broken line, 
: O—0-—, BxeO, catalysed Womerintion (ols"—> trans) 


guj min pi. X Lu*) 


Teomerization-rate 
(per oent/min. x 164) 





40% C. 


Tem peratire 
Fig. 2 Fall ite’ O —O—, pho mran. 3—9 — 
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feomerization (irens —> cs) | ta eed 


Variation with temperature of the rates of in 
(al inet) of ela bute (Fig 1) and trea Patene 
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the two monomers are identical, consisting of the 
same mixture of optical isomerides, two further 
possibilities arise. i if the polymers have 
similar solution properties in each reaction mixture, 
we may write: 

Afins +. trans — = (3) 


AH 
TiTe om | Ag e 
turo of one isomer can be 


and the ceilmg tempera 
predicted from that of the other provided the 
differences in heat content and entropy of the isomers 
are also known. Secondly, since the finished polymer 
molecules are identical, the growing polymer chams, 
ionic or free radical, derived fram each isomer must 
also be identical, and it follows that on depropagation 
these radicals may produce either isomer. From 
general thermodynamical considerations, it is obvious 
that the isomers so produced must be in amounts 
corresponding to equilibrium under the prevailing 
conditions. Hence at temperatures where deprope- 
gation is occurring to any appreciable extent, the 
polymerization of an initially pure isomer should be 
sccompenied by detectable isomerization. Embodying 
these processes in equation (1), we obtain equation (4) : 


ke ns k,/rens 
ots m, + m,* — myt [= m* + vansm,, (4) 
kgs 
and the initial isbmerization-rates of the pure cw and 
trans monomers will be ky Ximy*] and bgt’ L[my*], 
respectively. The isomerization should thus be 
detectable at those where the poly- 
merization deviates appreciably from the Arrhenius 
law, and ahould increase with temperature according 


to the normal Arrhenius law, that is, show no ceiling 


ture. 

Wer havo recently tested theese predictions by 
determining the variation with temperature of the 
rates of interpolymerization of sulphur dioxide with 
cw butenes-2 and trans butene-2, respectively, and the 
rates of the concomitant igomernzations. In these 
systems the monomers concerned may be Joose 
1:1 molecular ds of the respective olefine 
and sulphur dioxide. The main conclusions are 
illustrated in Figs. 1 and 2. 

The ceiling temperatures of the cis and trans 
butene-2 polymerization reactions at the same mol. 
fraction of olefine (0-001) are 85-7° and 32-5° C., and 
are independent of the nature and rate of the 
alae process. Above about 25° C. both reactions 

are accompanied by measurable isomerization, the 
rate of which increases rapidly with temperature. 
Above the ceiling temperature for polymerization, 
the isomerization occurs rapidly ad e of course, 
unaccompanied by formation of high polymer; but 
no isomerization takes place if sulphur dioxide is 
absent or if, with sulphur dioxide present, the poly- 
merization catalyst is abeent or the system is not 
illuminated. The theoretical predictions would thus 
appear to be substantially borne out in practice; but, 
as will be shown elsewhere, when the full details of 
methods and resulta are published, there are reasons 
for believing that the polymer radical formed from 
ois butene-2 may not be precisely identical in stereo- 
chemistry with that formed from wana butene-2. 
This restriction introduces only a minor alteration to 
the theory represented by equation (4). 

We are tly mdebted to Dr. K. J. Ivm for 
frequent discuasions, and to the De t of 
Scientific and Industrial Research ‘the Anglo- 
Iranian Oil Co. for financial aid. [May 16. 
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Fine Structure in +) eles thylene 
Terephthalate Fi 


Ir has recently -been shown by Kaasenbeck! that 
drawn fibres of polyethylene terephthalate possess a 
surface skm, some 2500 A. in thickness. This was 
demonstrated by makmg two-stage polystyrene- 
silica replicas of carefully prepared sections, and 
photographing the replicas in the electron microscope. 
Kassenbeck also found that a replica taken from a 
region of a fibre from which the skm had been 
fortuitously removed revealed an unmistakable fine 
structure of oriented fibrils’. The apparent diameter 
of theese fibrils varied between about 250 A. and 750 A. 

It seamed to us dearrable to follow up this work, 
and in particular to devise a reproducible technique 
for exposing the internal fine structure of drawn 
monofilaments. Working with comparatively thick 
monofilaments (0-25 mm. or more m diameter) we 
have succeeded in domg so. 

The method consists semply in tearing open the 
monofilament down its length. It was thought at 
first that artefacts introduced by tearng might 
obacure the fundamental structural features of the 
specimen, but all the internal evidence suggests 
strongly that this does not happen. The structure 
dictates the direction which the tearmg shall take, 
guiding it along planes of comparatively low cohesive 

, and thus the structure is revealed rather 
than obliterated. 

For replication of the exposed surface, we used 
the evaporation technique, with germanium as the 
replicating medium. The evaporation method mw 
ampler than that employing polystyrene and silica, 
as it involves only one stage: and germanium has 
the advantage over most of the more common replica 
metals that it yields completely amorphous films and 
does not tend to crystallize in the electron beam’. 

The accompanying photograph shows the structure 
revealed by this method m a drawn polyethylene 
terephthalate fibre. There can be little doubt of ita 


i 
j 
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essentially brillar character. The diameters of th 
fibrils appear to lie between about 200 A. and 1000 A 
and there are several of the larger fibrils which sem 
to be built up of those of diameter about 200 & 
This suggests that the 200-A. fibrils might be th 
fundamental ones, and also that there might be a 
upper Immit, indicated by the 1000-A. fibrils; to th 
extent to which the fundamental fibrils can cor 
vaniently group together. 

It must be pointed out that any replica techniqu 
inevitably introduces some uncertainties regardin 
the absolute dimensions of the original, and th 
figures quoted above are therefore only approximate 
The results so far obtamed are of qualitative, rathe 
than quantitative, significance. 

We wish to acknowledge our indebtedness to D» 
P. Kassenbeck for his generosity ın discussing h’ 
results with us prior to publication. It was as 
direct result of this that we turned our attention t 
the internal, rather than the external, structure « 
polyethylene terephthalate fibres. We also wish t 
expreas our thanks to Imperial Chemical Industrie 
Ltd., for permission to publish these resulta. 

A. OCoBBOLD 
R. DE P. DAUBENY 
K. DEUOTSOR 
P. MAnxEY 
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Plastics Division, 
Imperial Chemical Industries, Ltd., 
Welwyn Garden City, 
Herta. 
Sept. 7. 
’ Kamenbeck, P, C R. dowd. Soi., Paru, 838, 360 (1954) 
* Kassenbeck, P. (private communtioation) 


, ` Oaibick, C dJ, Bell Syt. Took J , 20, 798 (1951) 


Resistant Membranes from Wool and 
Hair Fibres 


Ix an investigation of the histological structure < 
wool and hair fibres, we have used the followin 
technique in the preparation of sections for electro 
microscope examination. Sections 0°-4-2-0yu 1 
thickness were cut of peracetic acid-treated fibre 
embedded in ester wax!. The nmbbons were tran 
ferred to water containing a little ethoxy-ethy 
alcohol on e microscope slide ; the slide was dried g 
35° C., and the wax removed with hot xylene. Tb 
sections were treated with sodium hydroxide solutio 
for 5-10 min., and the slide was then washed cari 
fully with distilled water, dried, and flooded with 
0-3 per cent solution of nrtrocellulose in amy] acetat 
The treated sections were then stripped from th 
slide ón the nitrocellulose support, eolenien an 
examined. 

Fig. 1 18 an optical micrograph of @ trangvere 
section (stained with methylene blue) of peracets 
acid-treated wool after 10 ‘mm. in 2N sodiw 
hydroxide solution. The boundaries of the cortic: 
calls, the nuclei of the cells, and some fibrila wer 
resistant to the treatment. Fig. 2 is an electro 
micrograph of a transverse section of peracetic acic 
treated wool after treatment for 5 min. with sodia 
hydromde solution. From the electron micrograp 
it can be seen that the resistant boundaries of tb 
cortical cells are very thin membranes which hav 
fallen on their sides. The membranes are crease 
and have some fibrils adhering to them. The exam 
ination of shadowed specimens has shown that tb 
membranes are of the same order of thickness m 
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Fig. 1 : 


Fie in ee a eaten ele ee ee ae ee Wool een 
E aie a : methylene bine, 


sodium hydroxide solution; stalned with 


Fig. 2. Blctron mismo of a tennere ecto of peruetieald-treted wool Are aftar 


in sodium hydroxide sol 


lhe epicuticle’, c.100 A. We have observed similar 
aembranes on electron micrographs of sections of 
sir from a oow’s tail and rat's hair which had been 
iven the same treatment. 

Peptic digestion: of sections of peracetic acid- 
zeated fibres, and the action of l per cent sodium 
ulphide solntion at 60°C. for 3 hr. on untreated 
ebre sections also isolated these membranes. 

We wish to thank Dr. R. L. Elliott and Dr. F. 

for their interest, the Bradford Dyers’ 
association, Ltd., for a fello (to B. M.), and the 
Vool Textile Research Counen for a scholarship (to 


K. 8. M). A more detailed account of. this work will 
© published elsewhere. 
B. Manoaus 
M. 8. Moss 
themistry and Dyeing Department, l 
Technical College, 
Bradford. : 
May 18. 
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Degree of Polymerization of 
Deoxyribonucleic Acid 


Tma improvement of methods for isolating cell 
iuclei requires the establishment of suitable arters 
«f nuclear Intactnesas which may be used to evaluate 
ihanges in technique’. The following experiments 
vere performed m the course of an effort to devise 
methods for following changes in the degree of poly- 
nerization._ of deoxyribonucleic acid during nuclear 


solation. 
The physical tl ae A of purified deoxyribonucleic 
acid vary wi depending on the preperative 


echniques pba ene Poor reproducibility of 
riscosity measurements has been obtained on dupli- 
ate preparations from the same material’. 

A number of mvestigators have shown that the 
riscosity of deoxyribonucleoprotein solutions in 
strong saline is characteristic of deoxyribonucleic 
acid and is relatively uninfluenced by the protems 
rresent*#. In the hope of establishing a reference 
value for the viscosity of deoxyribonuolaic acid which 
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might be characteristic of the 
degree of polymerization of 
this substance in lhving cells, 
homogenates were rapidly 
prepared in cold 0:14 M 
sodium chloride and then 
mixed with strong salt solu- 
tions to dissociate the deoxy- 
ribonucleic acid from the pro- 
tems prevent and to give the 
characteristic viscosity. 

Purified highly polymerized 
deoxyribonucleic acid has 
generally been studied in 
concentrations of about 0-2 
per cent. However, when 
rat thymus was prepared so 
that the oonocentration of 
deoxyribonucleic acid was 
appr roximstely 0-2 per cent 

dilution with strong 
saline, the observed viscosity 
was 80 high that the solu- 
tions could not be pipetted. In order to get 
reasonable viscosities, thymus homogenates were 
prepared in concentrations of 1-2 per oent (wet 
weight/vol.) in 0-14 M sodium chloride and stramed 
through bolting silk. Generally, 5-ml. aliquota were 
rapidly mixed with 10 ml. of 1-3 M sodium chloride 
to give viscous solutions contaming about 50-100 ugm. 
of deoxyribonucleic acid per ml. as measured with 
diphenylamine. Other dilutions have also been 
studied. Viscosities were measured in mize 200 
Ostwald—Cannon—Henske viscometers at 25°C. and 
are expreased as relative to controls pre-treated with 
crystallme deoxyribonuclease. 

Fig. 1 shows the results obtained with thymus 
homogenates prepared in several concentrations from 
ten rata. Since the viscosities in all “preparations 
increased on standing, the values used are the 
averages of a series-of determinations made at 
regular intervals. It is noteworthy that solutions 
containing only 0-8-0-7 per oent wet thymus tissue 
(0-005-0-01 per cent deoxyribonucleic acid) have 
viscosities of the same order of magnitude as has 
been reported for 0-1--0-3 per cent solutions of purifled 
deo opucleic ‘acid. The results obtained here 
suggest that reproducible resulta may be obtained 
usamg this method. 


\ 
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Deaxyribonmelic aowi (mgm./L) 
of in 1 Af 
Hia E ae ts ain fo oti Eai wit 
deoxyribonnolease 


-nualeic acid. Further 


Pal 


found to snorease the observed viscosity, possibly by 
releasing & small additional amount of deoxyribo- 
‘with preparations from 
kidney, spleen, liver and brain gave values which 
were similar for similar concentrations of deoxyribo- 
nucleic acid and were all slightly higher than thymus 
preparations. Within the limita of the technique 
used, the degree of polymerization of deaxyribo- 
nucleic acid in somatic tissues (except thymus) 
appears to be rather constant. 

These observations are compatible with the view 


that the native substance exista in the form of 


extremely long ahain polymers which are very easly 
broken. Thus, m the absence of salts, the high mutual 
repulsion along the molecule together with local 
fluctuations m thermal energy are thought to cause 
rapid spontaneous depolymerization. This is believed 
to account for the low molecular weights of prepare- 
tions made with solutions of low ionic strength‘. 
Treatment of a highly viscous fresh ion im 
the cold with the Waring blendor for as short a time 
as 5 sec. causes an almost complete eatin thickly loss 
of viscosity. It is suggested that the 
polymerized’ deoxyribonucleic acid, lace appears snag 
have a molecular weight’ of 1-1:3 x 10*, representa 
the stable chatn-length capable of surviving the 
isolation procedure. The intact molecule is believed 
to be longer by some factor which cannot be evaluated 
as yet but which may be as high as 20. It is con- 
sidered unlikely that an imcrease in polymerization 
‘takes place during preparation, since the homogenates 
were maintamed at low temperature, were mixed 
with strong saline within 5-10 min. after the death 
of the animal, and produced a high viscosity within 
2—3 aec. after mixing. 

These experiments will be described in detail else- 
where; they were carried out under Contract No. 
W-7405- -eng-26 for the Atomic Energy Commission. 
I acknowledge the technical assistance of Mary Lloyd 
Anderson. 

NORMAN G. ANDERSON 
Biology Division, 
Oak Ridge National Laboratory, 
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Presence of 2-Carboxy-pyrrole in 
Mucoproteins and its Relation to the 


Viral Enzyme 

2-CARBOXY-PYREROLH has been found as a hitherto 
unidentified component of mucoprotems. The pres- 
ence of this component suggested itself from Odin’s 
observation! that many influenza virus hssmagglatinin 
inhibitory mucins produce a purple colour, even with- 
out alkali pretreatment, on heating with the p-di- 
methylaminobenzaldehyde reagent. Hois findings have 
been extended to the prosthetic group of the pure 
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inhibitory urine muooproten’, the homogeneo 
inhibitory muocoproteins from human saliva’, bovi» 
and sheep submaxillary glands‘, the non-inhibiton 
pure mucoprotem from peas plasmas’, the no. 
inhibitory ovomucoid' and the proteins casein ar 
ox-serum> albumin. 

Authentic 2-carboxy-pyrrole was synthesized a 
cording to Oddo’. Bovme submaxillary mucoprote 
served as a source of the compound reacting direct 
with p-dimethylammobenzaldehyde. The compour 
was separated from the protem by mild hydrolys 
with barium hydroxide and extracted with absolu 
alcohol. Its identity with 2-carboxy-pyrrole w» 
shown. by the following comparisons. (1) Both gar 
very similar purple colours with p-dimethylamm: 
benzaldehyde instantly in the cold, and for both tl 
ninhydrin and Molsch reactions were negativ 
(2) Paper chromatography, using phenol, phenc 
ammonia, butanol/acetic acid, e-collidme ar 
butanol/pyridme/water as solvente and Ehrii 
reagent as spray, revealed identical Ry values ar 
oolour shade for both substances. The Ryp valusa 
above order were 0-78, 0-64, 0-93, 0-42 and 0-¢ 
respectively. (3) Reduction of the material wit 
Adam’s catalyst_and hydrogen yielded a substan: 
which coincided with pi-prolme in Ep value an 
colour when run in the solvente mentioned usir 
isatim as spraying agent. 

2-Carboxy-pyrrole, ninhydrin-negative and unstab- 
to acid, cannot be the ninhydrin-positive ammo-acg 
of Mi wa’. a 

It has been previously shown’ that in the compour 
liberated from an inhibitory mucoprotein by the vin 
enzyme & non-amino-sugar is present; furthe 
QOdin’s obeervation! that this compound reacts directi 
with p-dimethylaminobenszaldehyde was confirmed. 

It is suggested that in the prosthetic group of æ 
inhibitory mucoprotein the carbonyl carbon of 5; 
carboxy-pyrrole forms an amide link with the nitroge 
of an adjacent hexosamine, whereas the pyrro 
nitrogen engages in & idic linkage with a sug 
residue. Both such li would be alkali-labile, € 
they were indeed found to be. The pyrrole nitroge 
has no basic property ; hence, if the viral enzyme Ł 
an amidase, ita action on the link mentioned will ade 
& positive oe the residual mucoprotem nc 
counterbalanced t loas m the spl 
product. In fact, it are been recently fi 1e b 
electrophoretic studies that the net negative oharp 
of the mhibitory mucoprotem sharply decreases afte 
virus treatment. Thus the new data necessitate 
re-interpretation of some earlier fhidi š 

I wish to thank Dr. K. H. Pausacker, University c 
Melbourne, for valuable advice, and Dr. R. J. Winzlem 
Los Angeles, for a generous gift of the homogeneow 
mucoprotem from human plasma. 

A. GoTTsonALK 


Walter and Elza Hall Institute of Medical Research 
Melbourne, N.2. 
July 15. 
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Nucleotide Analysis on the Cyto-Scale ` 


Ir is now poamble to isolate and determine 
quantitatively the ribonucleic acid from individual 
nerve cellat. As ribonucleic acid can no longer be 
considered to be a tetranucleotide structure, methods 
for nucleotide analysis are of great interest. Thus, 
the composition of ribonucleic acid has ‘been found 
to vary in different organs and even within the oell*. 
It takes a very active part m the different functional 
phases of the individual cell‘. A knowledge of its 
purine—pyrimidme chemistry during these phases 
could therefore be expected to throw some light on 
the nature of its action: Existing methods for 
nucleotide analysis by paper chromatography® or 
ionophaoresis® require amounts of ribonucleic acid in 
the range 100-1,000 ugm. For a more sensitive 
modification of these techniques, a few micrograms 
suffices’. Individual nerve cells contain 200—1,000 
pgm. of mbonucleic acid (1 pgm. = 10-1 gm.)3, or 
about one-millionth of that necessary by these 
methods. To permit analysis even of these amall 
amounts the followmg method has bean warked out. 

A piece of copper silk is treated with alkal in 
order to produce of its fibres. It is washed 
with water and i in & highly viscous citrate 
buffer of pH 3-6 contaming glycerol and ghicose. This 
buffer neither takes up nor gives off water at ordinary 
room humidity and temperatures, and is of high 
electrolytic . Ita viscosity is 1,650 times 
greater than that of water. After at least 24 hours in 
this buffer the silk is taken ont and the excess moisture 
removed by centrifugation. A fibre 1-2 cm. in length 
is stretched out on a quarts slide. Small dabs of paste 
containing the citrate buffer are smeared on both 
ita ends. The quartz slide is then inverted over 4 
groove in a thick glass slide with the fibre icu- 
lar to the groove. Hydrolysed ribonucleic acid (1 N 
hydrochloric acid for 1 hr. at 100°C.), from which 
the hydrochloric acid has been removed, is placed 
at some point slong the fibre with a micropipette 
directed by a micromanipulator. It is applied slowly 
and is concentrated through the evaporation of the 
solvent. The work is controlled microscopically. 
When a suitable quantity of ribonucleic acd has 
been applied (100-1,000 ) the chamber formed 
by the quarts alide the groove is filled with 
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liquid paraffin. Platinum micro-electrodes are then. 


inserted mto the dabe of buffer paste. A direct- 
current voltage (12 V.jmm.) applied for two hours 
separates the four ultra-violet light-abaorbimg con- 
stituenta of ribonucleic acid when the buffer has a 
viscosity of 1,650 centipoises. Less than 1 mm. of 
the length of the fibre is required, and several 
analyses can therefore be made simultaneously. The 
quartz slide is then removed from the oil chamber 
and provided with a quartz cover-glam. Liquid 
paraffin. 1s used as the mounting medium. The fibre 
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is pivi arnei together with a ENTE E 
system, in monochromatic light of 257 and 275 my 
wave-lengths respectively. The plates are investigated 
photometrically and the absolute amount of each 
base and nucleotide can be computed. 

An ionophoretic separation photographed at the 
two wavelengths is ghown m Fig. 1. 

The method is a milhon times more sensitive than 
the conventional ones, and permits nucleotide analysis 
of mdividual cells. 

Jan-Enik EDSTRÖM 
ent of Histology, 
Medical School, 
Gothenburg C, Sweden. 
Sept. 2. 
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identification of Amino-Acids Present in 
Purified Prothrombin by Circular Paper 
Chromatography 

SauaHns e al.' have very recently made an analysis 
on the amino-acid content, particularly tyrosine and 
tryptophan, of purified prothrombin. They have 
also shown by electrophoresis that their prothrombin 
preparation contains approximately 90 per cent of 
the protein in one component!. Several other 
workers have investigated the nature of the pro- 
tem in prothrombin. Astrup and Darlmg‘ have 
reported prothrombin to be a protein of globulin 
character. But the complete analysis of the pro- 
thrombin molecule with respect to different amino- 
acid contents is lacking. 

In the present communication, the amino-acid com- 
position of the purified prothrombin molecule has been 
determined by the circular chromatographic 
technique mainly developed by Giri and Rao’. 

Prothrombin was prepared from ox-blood by 
the method of Seegers 4 al.*, and the activity of 
the prepared prothrombin found to be 1,800 units 
per mgm. protein nitrogen, as determined by the 
method of Ware et al’. The ni content of the 
p tion was found to be 13-36 per cant (micro- 
kjeldahl). The hydrolysis of the prothrombin molecule 
was carried out by autoclaving 100 mgm. of the dried 
prothrombin m 5 ml. of 6 N hydrochloric acid for a 
period of 6 hr. at 15 Ib./aq. in. preasure. Excess 
hydrochloric acid was removed by vacuum distilla- 
tion and lastly silver oxide was added to remove 
the last trace of acid. After flitration the filtrate was 
used for chromatography. 

Chromatography was carried out 
on Whatman No. 1 filter paper 
of 18-5 om. diameter in Petri 
dishes with solvent mixture oon- 
taining butanol : acetic acid : water 
A in the ratio of 40:10:50, the 

ee top layer bemg used. After the 
completion of the solvent run, 
the paper was air-dried and sprayed 
with a solution of 0:1 per cent 
ninhydrin m acetone and then 
heated at 60°C. for a period 
of 10-15 mm. Amino-acsids were 


untapna 


and 


~ 


in the prothrombin molecule: 





identified by comparmg their positions with those 
of known amino-acids applied in a state of mix- 
ture and run on the same chromatogram. Multiple 
development* was found neceasary for the oom- 
plete separation of all the ammo-acids. The follow- 
ing amino-acids have been found to be present 
cystine, arginine, 


_ lysine, serine, histidine, aspartic acid, glycine, 


- glutamic acid, threonine, alanme, prolme, tyrosme, 


a` 


r 


“valine, methionine, phenylalanine and leucine. 
Tryptophan is also present m prothrombin as 
determined by us chemically ; but it was not found 
in the chromatogram due to its destruction during 
acid hydrolysis. 

The accompanying photograph shows the chromato- 


' graphic pattern of the amino-acids identifled 'in 


prothrombin. . 
: QGAURANGA Ray 
N. O. GANGULI 
8. C: Roy 
Department of Applied Chemistry, 
University College of Science and Technology, 
Calcutta. July 8. 
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Detection of 5-Hydroxyt ine in 
Mammalian Enterochromaffin Cells 


Ir x certainly well known that mammalian 
enterochromafin cells acqmre a golden-yellow 
fluorescence after fixation in formalin, as stated by 
Drs. Shepherd, West and Erspamer!. The views of 
the last author.on their content of enteramme 
(5-hydroxytryptamme), based on his extensive 
researches mto the enterochromafiin systems of 
Octopoda and Muricids as well as Amphibia and 
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Vertebrata, have not been substantiated histo- 
chemically, however, and a considerable body of 
histochemical opinion holds alternative views. Accord- 
ng to Cordier and Lison’, the granules contained an 

ope with a short aide-cham in the para 
poartion ; Lison’? maintains this opmion. Gomori‘ 
challenged this view, and concluded that a derivative 
of resorcinol (m-diphenol) was preaent. Lillie’, apply- 
ing his new diarogafranin test, agrees entirely with 
Gomori. 


We are investigating the problem by means 
of a ee of histochemical and histophysical 
methods, and our conclusions, so far, support the 
hypothesis of Erspamer father than those of Lison 
or Gomori, which, on the contrary, appear untenable. 
We have used gelatin solutions of catechol, resorcinol 
and of 5-hydroxytryptamine, mounted on micro- 
scopic slides, both unfixed and after formalin fixation. 
Formalin-flxed freeze-dried tissue contaming the 
granules (mammalan duodenum) provided the 
histological eontrols. 

The majority of reactions positive in the granules 
fail to catechol or resorcinol fron» 
5-h tamine; but the ultra-violet ftuor- 
egoence is of critical significance. It is positive only 
in the granules, with unfixed resorcmol, and with 
fixed 5-hydroxytryptamme. Fixed resorcinols, that 
is, resorcinol-formaldehyde resins, unfixed 5-hydroxy- 
tryptamine and freeze-dried unfixed cella, do not 
fluoresce. The indole reaction, observed by Erspamer 
and Boretti® to be positive with enteramme, is 
negative with the granules and positive only with 
unfixed 5-hydroxytryptamine. ‘It has been repeatedly 
streed that the granules are a formalin artefact 
and, in view of the negative indole reaction m 
tissue sections, it is pertinent’ to inquire into the 
fate of 5-hydroxytryptamine after treatment witb 
formalin. A reasonable explanation of this proces 
is that a harmalme derivative of the type: 


H 


NH. 


H TE 

is formed. Such compounds do not give the mdole 
acca. but they are strongly fluorescent. It shoulc 
prove interesting to oom their fluorescence 
for extracts of humar 
carcinoid (enterochromaffn) tumours by Jacobson’ 

We are endeavouring to show not only that the 
enterochromafiin granules cannot pontam a catecho 
or a resorcinol derivative and could contain e€ 
harmaline derivative, but algo that the precursor oi 
the latter is indeed -hydro ine. Worl 
on these lines is proceeding and will be reportec 
elsewhere. 


f 


R. BAETER* 
a A. Q. Evugson PHARSE 


Department of Pathology, j 7 
Postgraduate Medical School, 
London, W.12. 
Aug. 26. 


* Nuffield Fellow in Mediome. 
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Detection of Antigen—Antibody Inter- 
, actions by an Interferometric Method 


Taa most sensitive technique available for identify- 
ung proteins consists of using the protein, by injection 
xoto a suitable animal, as an antigen, and diffusing 
ut through a gel containing the antibody produced by 
the animal. The antigen and antibody cambine m 
certain proportions, and if they are present m 
sufficient amounta a band of precipitate is formed. 
Oudin! diffused one reactant into a gel in which the 
other reactant was evenly distributed. Ouchterlony’ 
and Elek’ diffused both components towards ane 
another through a gel. Complex mixtures of antigens 
and antibodies may be analysed by means of this 
Kechnique since each specific antigen-antibody system 
behaves independently as though the others were not 
present. The principles of the technique outlmed 
below, have been described by Ambrose‘ and the 
technique has been used by Conmar Robinson to 
examine the diffusion of solvents through polymers’. 

The apparatus consists, essentially, of two glass 
plates, each optically flat on one surface, which m 
silvered to give about 5 per cent transmission of 
light. The two plates with their silvered surfaces 
ee one another are placed horizontally on a 

stage, with a cell containing a channel 
Aled wit gel between them, and the plates adjusted 
spl a erase eaelpace The plates are ilumin- 
ated from below with parallel monochromatic light 
the angle of incidence of which may be varied by means 
of an adjustable pinhole. Interference fringes are 
observed, each fringe being a contour line of constant 
optical path, which with a uniform medium is the 
path of constant distance between the silvered sur- 
faces. The silver is given permanent protection by a 
ee ee a with ita 
upper surface optically flat, which is cemented to the 
mivered surface. The inclmed 
poe plate makes the seco 


y reflexions between it and the silvered surface . 


of the other plate so close together that they do not 
mterfere with the appearance of the main fringes. 
With suitable plates, a set of straight parallel fringes 
canibasbinine’: If in any region there ia, for example, 
an Increase in refractive index, the straight frmges 
will bend towards the apex of the wedge in that region 
un order to keep the optical path constant, since an 
«ncrease in refractive index must be compensated by a 
shorter distance between the plates. Therefore, if 
there is an accumulation of a complex between an 
antigen and an antibody m a parti region, and if 
this resulta in & of refractive index, an inflexion 
an the fringes should occur in which the peak ocorre- 
sponds to the point of equivalence of the antigen and 
antibody. This has been observed. The quantity of 
antigen and antibody combined before the oom- 
mencement of precipitation may be estimated from 
the area, under the peaks and the thickness of the gel, 
sinoe the values for the refractive indices and specific 
refractive increments are almost constant for most 
proteins’. 

Photographs (a) and (b) show the fringe systems 
observed in a gel which diphtheria antigen, 
AG, is diffuamg from the lef and antibody, AB, from 
the right. In photograph (a) a band of precipitate 
(B,) has been formed on the right-hand side. In 
photograph (b), taken of the same system at a later 


stage, the band of ie hal a (B,) observed in photo- 
aph O EE REENE in width, and peaks in the 
œn be observed running across the channel 
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(b) 





h 


fringes showing itatlon of 
es a a ie gaan 


AG> -AB 


Fig. 1. Interference 


to the left of B,. These peaks (B,) correspond to the 
point of equivalence of a second antigen-antibody 
system. No precipitate at B, could be detected when 
photograph (b) was taken. Before any precipitate 
had a in band B, it had the same appearance 
as band B, shown in photograph (b), giving peaks in 
the interference fringes, but being quite undetectable 
by other means. 

We wish to thank Prof. A. “Haddow and Prof. F. 
Bergel for their advice and enco t, and Dr. 
C. G. Pope for advice and supplies of diphtheria toxin 
and antitoxin, and also Mr. Menage for making the 
optical flats. ; 

This investigation has been Poron by grants 
to the Royal Cancer} Hospital and Chester Beatty 
Research Institute from the British Empire Cancer 
Campaign, the Jane Coffin Childs Memorial Fund for 
Medical Research, the Anna Fuller Fund, and the 
National Cancer Institute of the National Institutes 
of Health, U.8. Public Health Service. 

E. J. AMBROSA 
G. O. Easry 
Chester Beatty Research Institute, 
Royal Cancer Hospital, 
Fulham Road, 
London, 8.W.3. 
July 13. 
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g12- >. 
Ventricular Nerve Cells 
in Mammals 


Davies et al.’ stated that: “It is widely believed 
that, In mammals generally, cardiac nerve cells are 
limited to the atria, extending at the most as far 
distally as the base of the ventricles near the atrio- 
ventricular sulcus’, and they lst an mpreasive 
number of orders, mcludmg primates, to which this 
statement applies. They found that only m Artio- 
dactyla and Cetacea were ventricular nerve calls 
abundant, and they noted that in these the majority 
of the subeploardial npurons were unipolar or bipolar, 
with aaa taal celle- in a minority. 





1. Bundles of nervo Tan Ferera araom cont ADRA, 
from the subepmardinm a F the iie ot rhesus {x 
Set inet aed Birravital AAA ns btus) 





Fi. 2. Enlarged viw (x 320) of one of tho ganglia shown In 
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During investigations into intrinsic visceral in 
nervation, using a combined intravital and supravite 
technique", we have found subepicardial nerve cell 
both in monkey (Macaous rhesus) and rabbit (Orycto 
lagus) rigtarial. In the monkey the ganglia wer 
numerous, and those illustrated (Fig. 1) were from | 
subepicardial area nearer the than the atrio 
ventricular groove, whereas in the rabbit the cell 
were scanty. The majority of the neurons are appar 
ently multipolar (Fig. 2), and similar to thos 
occurring in other parasympathetic ganglia. If thi 
ig confirmed, the common story that the ventricula 
supply is entirely or predominantly sympatheti 
may prove to be incorrect, at least in some primate 


GQ. A. Q. Mrropneny 


R. BROWN 
F. B. Cooxrson 
Anatomy Department, ‘ 
Uni A 
Manchester 13.. 
July 20. 
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Quantitative Aspects of the Function of 
the Sympathico-Adrenal System 


iy a recent paper from this Department! th» 
vascular effects produced by stimulation of sym 
pathetic vasomotor fibres at different frequencie 
were studied and the ‘normal’ discharge-range o 
these fibres ‘resting’ conditions and refleo 
activation of the vasomotor centre was estimated 
The conclusion was that normally these fibres fir 
at very low encies (1-2 impulses per second) 
only exceptio exceeding 6-8 impulses per secant 
even at strong reflex activation. 

Motor effects produced by activity of the sym 
pathetic nervous system are also effected by th- 
medullary discharge and, as a thin 

‘overflow’ and consequently ‘remot 
affects’ of locally produced adrenergic trananiitte 
substances may occur. In order to get furthe 
information about the quantitative role of the direc 
nervous control, the humoral effects of suprarena 
medullary discharge and overflow of the tranamitte 
from sympathetically innervated regians, the follow 
ing experiments were a aaa on. cata. 

The magnitude of the rarenal medullary 
discharge, produced by max electrical excitatior 
at various frequencies of the nerve fibres running ts 
the glands, waa estimated by various biological tests 


. The effecta ón the amooth muscles of the nictitating 


membrane, the ira, the spleen and.different vascula: 
so hi quantitatively recorded. 

r, the direct sympathetic innervation o 
these effector groups was maximally stimulated ar 
various ea rere within the ‘physiological’ dis 


Overflow of the Spansion transmitter, releasec 
from a major tissue area, was induced by stimulatior 
at maximal rates of the corresponding sympathetic 
innervation. The remote effects produced by this 
overflow were recorded on effector cells, such as the 
niotitating membrane, either normal or sensitized by 
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previous denorvation. In these experiments, too, the 
responses obtained were quantitatively comparod 
‘with the direct effect of the normal sympathetic 
innervation, the suprarenal medullary discharge and 
further intravenously administered adrenaline and 
noradrenaline. 

In another series of experiments an intense reflex 
activation of the sympathico-adrenal system was 
uduced by exposing the animals to oontrolled 
asphyxia. The motor responses of different effector 
roupas were recorded as previously mentioned, and 
she role of the direct sympathetic innervation, the 
fuprarenal medullary discharge and the ‘overflow 
mechaniam’ was quantitatively analysed. 

The results obtained allow the following conclu- 
“ions : 

(1) In the cat the upper limit of catechol secretion 
Tom the suprarensl glands, induced by stimulating 
ihe nerves running to the glands at maximal physio- 
ogical frequencies, amounted to, roughly, 5 gamma 
der minute per kgm. of body-weight, when all the 
sella were concomitantly activated. 


(2) The total amount of transmitter substances 
released at adrenergic nerve endings seems to be 
elatively small but, owmg to the strictly local 
release in close contact with the effector cells, very 
aigh local concentrations ere obtained giving effector 
‘sponses generally ten or even twenty times higger 
chan those obtained by the suprarenal medullary 
lischarge, when the glands were activated at similar 
lischarge-rates. 


(8) Overflow of the tranamitter substances pro- 
luce remote effects that are still smaller, being only 
mbout one-twentieth of the effects of the suprarenal 
medullary discharge and thus indeed negligible when 
compared with the effecta induced by the direct 
sympathetic innervation. Further, remote effecta can 
Ibe recorded only on sensitized effector cells and then 
only at such high stimulation-rates that it seems 
very doubtful whether functionally significant over- 
Wow ever will occur in the intact organism. 


It seems justified to propose that, aa regards the 
motor function of the smooth muscle effector groups 
that are controlled by the sympathetic nervous 
system, these effector cella are quite dominated by 
their direct sympathetic Innervation. with 
this direct nervous control the motor effects of the 

medullary discharge are quantitatively of 
minor importance, while the remote effects of trans- 
«nitter overflow can be practically neglected. It then 
follows that, when evaluating the function of the 
euprarenal medulla, the chief stress must be laid tpon 
the metabolic effecta of ita hormones, such as the 
mobilization of glucose from the liver and the lactic 
acid production in skeletal muscles. Such effecta are 
pronounced even at a rather minute discharge from 
the suprarenal medulla, whereas they are poorly 
effectuated by the direct sympathetic innervation of 
the ding tissues. 
A full account of this work will be published in 
Acta Physiol. Soand. 


OLOY CELANDER 
Department of Physiology, 
School of Medicine, 


Gothenburg. 
July 10. 
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Flight Muscle Autolysis and 
Reproduction in Aphids 


- BROADBENT?, working with Myrus persicas (Sulzer) 
and Brevicoryne brassioas (L.), showed that there was 

& greater ency of flights in batches of 1- to 4-day 
old alate: than in batches of older aphids. I have 
now found that flight m these and other species of 
aphids is not possible after the firat few days from 
the final ecdyais due to autolysis of the flight muscles. 
After they have lost the ability .to fly the aphids 
may live for as long as 2-8 weeks, producing 1—4 
larve per day. 

Muscle autolysis may be readily observed by clear- 
ing the’ insecta in clove oil, and is first detectable by 
the separation of the sarcostyles. IJ. have observed 
it in alate alienicole of Aphis fabae Boop., Myrus 
persicas (Sulzer), Breviocryne brassicae (L.), Megoura 
viotase Buckton, Macrosiphonisila sanborns (Gillette), 
Acyrihosiphon pisum (Harris) and Macrosiphon 


(Thomas). 

Autolysis of the flight muscles has now been 
demonstrated in three widely seperated groups of 
insecta : ante’, mosquitoes? and aphids, and it may 
occur also in some beetles*. The nitrogen from the 
breakdown of the t muscles of anta and mos- 
quitoes is thought tohide sae for egg production ; 
muscle autolynis in aphids as pr to be associated 
with reproduction. rege of Aphis fabas, whether 
they have flown or not, lose the ability to fly after 
the birth of 12-18 larvw. These may be born within 
2-8 days of the final eodysis; but when reproduction 
was delayed by kee coping the aphids off the planta for 
a few days except tor short feeding periods, muscle 
autolysis was oo dingly delayed. Reproduction 
and muscle autolyms were also delayed by keeping 
the aphids on plants in complete darkness from the 
last larval instar. 

Alate are economically unportant m infesting 
plants and spreading viruses for only a few days 
before flight is prevented by muscle autolysis. The 
number of planta that can be infested by a single alate 
aphid of Aphis fabae or similar species before it loses 
the ability to fly will depend upon the number of 
larves it deposits on successive planta. Aphids deposit- 
ing anly a few larve on each of the plants they visit 
may infest several, wheroas those which deposit a 
large number of larvæ on the firsb plant on which 
they alight will be able to infest fewer afterwards. 

This work is being continued. 

I wish to thank Dr. C. G. Johnson for his many 


helpful suggestions. 


Department of Entomology, 
Rothamsted Experimental Station, 
Harpenden, Herta. 3 
July 13. 
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Phase Coloration in Lepidopterous Larve 


ee ee in the larve of 
Lepidoptera has been by Faure! and by 
wW. and Long’. Field observations have shown 
that in mass outbreaks of Perssotania ewings, the New 
Zeeland armyworm, the larve were un dark, 
and this suggested the occurrence of phases in the 
larve of this insect. 
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This darker coloration has been reproduced in the 
laboratory by larves under crowded ocon- 
ditions. The normal colour of the larve is 4 light 
reddish-brown, with dark brown or black dorsal 
stripes and dull red, white or black lateral stripes. 
The ‘gregaria’—larve reared under crowded con- 
ditions—exhibited .a range of oolour from dark 
brown, through to dull black with red and white 
lateral stripes. The dark colouring became apparent 
very early in larval life, and third-stage gregaria 
were quite distinct from third-stage solitaria, These 
larves were reared on grass. 

Further larve were used as test insects in the 
development of an artificial food, based on that 
developed by Beck and Stauffer’. ‘There were no 
differences in colour between gregaria and solitaria. 
This food contamed no pigments. 

The theory tentatively suggested to explain these 
phenomena is based upon the greater activity 
observed in larvw kept under crowded conditions. 
This is due not only to competition for food, 
but also to the tendency towards cannibaliam which 
develops when larvæ are crowded together. “It is 
suggested that there is an increased rate of meta- 
boli. ent upon this greater activity, and 
that this resulta in the production of waste products 
in excess of the amounte which can be excreted. 
There is thus an accumulation of waste products in 
the body. 

This theory is supported by the above observations 
if it ia asspmed that the accumulated waste products 
of larve fed on grass contained grass pigments. The 
artificial food contained no colouring matter, so that, 


although waste products accumulated in the -bodies’ 


of the gregaria, they had no effect on larval colour. 
Further ort is given to this theory by the fact 
that very ia, when removed to solitary 


conditions, slowly reverted to the normal solitaria ` 


colour, indicating that there was a steady exoretion 
of waste products from the body under conditions 
of rodana I , 

ta using artificial food containing various 
pigments will be set up during the coming season. 
If the theory outlined above is correct, the colour of 
gregaria should bear some relation to the pigment 
incorporated in the food. 

K. M. DovLL 


1 Faure, J. O., 8e Bull. Dept. Agr, Por. B.A., No. 234 (19438). 
1 Wilens, O. B., and Long, D. B., Meters, 108, 1035 (1050), 
-$ Beak, 8. D., and Stauffer, J. F., J. Boom. Mut., 43, á (1950). 
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Lecithinase Activity of Chloroplasts 


Taw low nitrogen/phosphorus ratio of phospholi- 
pids isolated from fresh carrot root or cabbage leaves 
has been shown to result from the logs of ous 
bases by enzymatic action during their isolation’. 
A preliminary attempt to extract phospholipids fram 
spinach chloroplasts gave a, product with a low 
nitrogen/phosphorus ratio, I of similar 
enzymatic degradation. Although lecithinase activity 
has been investigated in a variety of planta’, the 
occurrence of lecithinases in chloroplasta has not been. 
reported before. 
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CHOLINE LIBERATION, M6. 
CHOLIME LIBERATION, */. 





TIM , Mla. 
Fig. 1. Infiuenos of diethyl ether on the enzymatic liberation of 


choline from jecithin 


E OON 
Syl hacen, 


Leaf juices were fractionated 
centrifugation’ Into cytoplasm and Fist i ag i 
tions. Their lecithinase activities were measured by 
determining the formation of free caholme® am 
phosphate’ from pure phosphatidylcholine’*. Buffer 
mixtures of orop and substrate liberate 
choline very slowly ; however, by ing the mix 
tures with diethyl ether, the rate of liberation wa 
greatly increased (Hig. 1). 

Choline-liberatang activity of Juices prepared fron 
spinach, sugar beet or cabbage leaves was found to be 
associated entirely with the chloroplast fractions 
The cytoplasm fractions had no aotivity and wer 
inhibitory. These findings may explain the reportec 
absence of lecithinase activity in spinach press juice* 
which probably corresponds to the cytoplasm fraction 
With spinach or sugar beet chloroplasts the optimun 
pH. for choline liberation was 4:7 in 0-1M acetat 
buffer, while with oabbage chloroplasts the optimun 
was between 5-0 and 5:°8*. The choline-liberatins 
activity of spinach chloroplasta was unchanged afte» 
10 min. heating at temperatures up to 40° 0., but 
decreased rapidly at = Loner ee, reaching è 
nee value at 70° 

The initially rapid itheration of aholme fron 
isch by spinach hiro lasts (Fig. 1) was socom. 
panied by a much slower iiberatinn of both morganic 
and water-soluble organic phosphates'*. Similar 
formation of phosphates was observed with di 


palmitoyl-L-«-glycerophosphoric acid (ph tidi 
acid) as substrate. Inorganic phosphate was tec 
from 1L-a-glycerophosphate, ah phosphoryloholime 


and 1-a-glycerylphosphorylcholine were unaffected 
Thus, the primary step in the degradation of lectthir 
by chloroplasts appears to be hydrolysis to oholime 
and phosphatidic acidt$-. t loss of 
ph te and fatty acid from phosphatidic acid may 
account for most of the inorganic and water-soluble 
organic phosphate found’. 

the mechanism of ether activation, the 
following are noteworthy: (1) The rate of cholme 
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iberation increased rapidly with increase of other to 
; maximum at ether-saturation, beyond which the 
ae remained constant. (2) At or beyond saturation, 
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appeared i 
queous phases. (4) Replacement of ether by ‘Dreft’ 
er acetone caused some activation, whereas butanol, 
dioxane, chloroform, petroleum ether, methanol or 
-butyl ether produced little or no activation. 

The i that diethyl ether activates the 
scithinases of chloroplasts supporta the explanation 
Jiven? for the origin of the phosphatidic acid isolated 
fter ether extraction of cabbage ‘cytoplasm’! (which 
srobably contained chloroplasts), and limits the use 
f this solvent as an extractant for chloroplast 
ehospholipids. 

I am grateful to Dr. P. R. Gorham for stimulating 
Kigcusaion and advice, and to Dr. E. Baer for generous 
ifta of synthetic ph tidio acid, phosphoryl- 


holme and 1-a-glycerylphosphorylcholine. 
Monzis Karas 
Division of Applied Biology, 
National Research Council, 
Ottawa. 
July 10 


* Hanghan, D. J, and Chalkot, T. L., J. Biot, Chem., 168, 233 (1047): 
*Hanahan, D. J., i EAT a O a a 
“Dooi, G., Ana, Agron., 18, 184 (1940). 

‘Rose, W. G., Food Tech., 4, 230 (1950). 


= icke, L., Diemalr, W., and Jiger, R., Biochem. Z., 98, 471 (1962). 


* Holden, M., Bioahems. J., 5I, 438 (1052). 


COAN, E: R., and Olendenning, K. A., Cen. J. Res. O, 98, 513 


* Glok, Di, J. Biol, Chem., 156, 643 (19044). 

“King, H. J., Bioskem. J., 96, 202 (1982). 

1H ‘Turner, ML. and J NM. N., J. Biol. O 
ernie were ahh B., ayko, han. 


os fa O., T J., Mookem., J., £1, 233, 1112 


A New Method of measuring 
consumed in the Metabolism of 
Animals 


Tzs principle of replacing, by means of electrolysis, 
He oxygen consumed in measurements of meta- 
2oliam offers the threefold possibility of having a high 
legree of sensitivity, of controllmg the phenomenon 
or an wunimitted time and avoiding calculation 
mtirely. An electrolytic cell (80 per cent sodium 
aydroxide), capable of producing oxygen, is con- 
1ected by means of a tube to the thermostatic 
thamber m which the animal is enclosed. The 
‘hamber is provided with a mechanical system for 
urculating the air and absorbing carbon dioxide, and 
mprisæ a pump and a purifier. The whole, im- 
sluding the metabolism chamber, the , the 
yurifler, the bell-jar placed over the nickel electrode, 
ind the connecting tubes, is hermetically sealed. 
Yeasurement and integration in time of the quantity 
of electricity supplied by the current generator to 
she electrolytic cell is done electrically. 

The nickel electrode, immersed in the electrolyte, 
celeases oxygen in quantities directly proportional 


en 
mall 


© the electricity passing through it (Faraday’s law) ; 
or example, Tg aan eee cee & x 96-540 
ulombe, i tly of temperature or pressure. 


0 
oe A E a A 
animal, ib tends to produce axceas 
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pressure in the hermetically sealed enclosure in 
which it is developed. This will cause a decrease 
in the level of the electrolyte around the electrode 
and, consequently, a reduction in the area of immersed 
surface, with a relative curtailment in production of 
oxygen. 

A similar- and opposite sauto-regulating effect 
oocura when the consumption of oxygen exceeds 
the quantity released; the consequent decrease in 
preasure causes the level of the electrolyte to rise, 
with a corresponding mcrease m the production of 
oxygen. 
It is obvious that the rapidity and sensitivity of 
the system oan be varied by regulating the angle 
of the electrode m relation to the surface of the 
electrolyte, its shape, nature, the total volume of the 
enclosure in which the gas is released, and so on. 
Smee the quantity of oxygen released by electrolysis 
is dependent solely upan the product of current and 
time (ampere-hour), no error in measurement is 
brought about by poesible fluctuations in voltage 
at the generator. 

The measuring instrument oan be readily cali- 
brated in volumes of consumed by taking 
into accomnt the electro-chemical ent, or in 
calories, In the latter case l litre o oxygen with a 
hel eae) quotient of 0:8 is ent to 4:8 koal., 

the current per hour will mmediately give the 
calories per hour consumed by the animal. 

Using this method, the average heat production 
of the albino mouse was found to be 30 keal./kgm.-hour, 
and that of the albino rat 15 keal./kgm.-hour. 

Patents on the apparatus are ‘pending. 

YV. CaPRaRO 
Laboratorio di Biologia, 


Istituto “O. Erba” per Ricerche Terapeutiche, 
Milano. 


May 15, 





Chromosomal! inversions with Sex-Iimited 
Effects 


For a long time it was thought that the Drosophila 
xX -chromosomes were genetically very homogeneous. 
As one-third of the oP co ncsoa in the populations 
are carried by the males in haploid condition, the 
A-chromosome genes are much more exposed to 
natural selection than the autosomic genes. Kerr and 
Kerr! have shown, however, that D. melanogaster 
X-chromosomes from natural populations carry & 
large amount of concealed 

The object of the present note is to present farther 
evidence of the presence of X-chromosome variability 
due to gene combinations with sex-limited effecta, 

In the study of chromosomal variability of natural 
populations of D. willistoni and of D. paulstorum, 
A -chromosome inversions were found that present 
sex-limited effects. 

Samples of natural populations of D. wilsions and 
of D. were obtamed from many regions 
of Brazil. The results of the analysis of these samples 
may be found in same already published** 
and in unpublished a RI by Prof. Th. 
Dobzhansky and myself. 

Single females of the samples were put in vials 
with culture medium. The -gland chromo- 
somes of a single F, larva from every female of the 
sample were studied. In two D. willistoni samples, 
those from Monjolinho’ im the State of Goiaz and 
from Salvador (unpublished) in the State of Bahia, 
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and in two D. pauléstorum samples, those from 
Cantareirra (unpublished) in the State of Sdo Paulo 
and from Sooretama (unpublished) in the State 
of Espirito Santo, X-chromosome inversion hetero- 
zygotes were found with a frequency significantly 
higher than 50 per cent (see Table 1, where the 
deviations are calculated taking 50 per cent as the 
expected frequency of the heterozygotes). 

As is well known, in panmictic populations, such 
as aie Trei and D. paulistorum populations, in- 

on heterozygotes may have frequencies higher 
ihan 50 per cent only if the heterorygotes have 
adaptive values higher than that of both hamorygotes. 

The data presented ın Table 1 show clearly ‘that 
the X-chromosome inversions studied are heterotic. 
‘The heterotio valus of the X-chromosome inversions 
can be manifested only in the females, the males 
being haploid for the X-chromosome. Genes with 
eex-limited effects must therefore be responsible for 
the heterotic value of the heterozygous X-chromo- 
some inversions, as has been shown also by Wallace 
for the ‘sex-ratio’ gene arrangement in D. pseudo- 
obscura’. 

- The cytological data here presented show, from 

an aspect different from that studied by Kerr and 
Kerr’, the importance of gene combinations with 
eex-limited effecta in the genetics of natural popula- 
tions of Drosophala. 

These data give also further evidence of the 
adaptive value of chromosomal inversions in D. 
tollision and in D. paulastorum. 

A. BRITO pa Ounns 
Faculdade de Filosofia, Ciências e Letras, 
to de Biologia Geral, 
niversidade de São Paulo, 
São Paulo. July 8. 
“Kerr, W. B., and Kerr, L. 8., Amer. Nat., 86, 405 (1952). 


og rye Th Bula H., and da Cunha, A. B., Amer. Xal., 34, 


“da Cunhs, A. B., , Buria, H., and Dobshanaky, Th., Fvolwhon, 4, 2.2 


t Wallace, B., Hvabution, 3, 190 (1048). 


Reconstitution of Virus X-Saturated 
Potato Varieties with Malachite Green 


Poraro virus X is well known as a source of loss 
to the potato industry, and schemes exist to protect 
newer varieties from contamimation. In most 
countries there remam in use—often m favour— 
varicties that are saturated with virus X. In Australia 
‘the varieties Brownell, Carman and Delaware are in 
this claes. To, free such a variety fram virus X 
by chemotherapy would be a significant economio 
advance. It would also be of 1 rtance to the 
generel problem of plant virus control by demon- 
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strating ag even with a stable, mosaic- viru 
like potato X, there is a sufficient difference 68 


the biosynthetic of the virus and of th 
host to make selective chemical therapy a re 
posambility. 

An attack on this problem was made usim 
the potato variety Early Carman. Limaasset an 
Cornust! showed that die | content of tobacco moseas 
virus steadily decreases as the stem apex . 
approached, so that the cap of meristem above th 
lea rudiments contains very little virus. Takahash 
showed that the diamimotriphenylmethane dy: 
malachite green, strongly inhibited the biosynthes 
of tobacco mosaic virus, apparently by enzym» 
blockage. mg that these findings applie 
equally to virus X, the problem was to expose tb 
extreme growing tipes of potato stems to the astio 
of malachite green in such a way that maximu 
inhibrtion of virus multiplication occurred, but at th 
same time growth of the stam tip continued, so tha 
the apex might grow away from the virus. It we 
decided to work aseptically m lete culture soh 
tion, and the stook nutrient of White! we 
chosen. A bacteriologically sterile clone of Barl 
Carman potato was developed by removimg a ster 
apex to agar culture medium and propagating tb 
resultant plantlet vegetatively either on agar in tube 
or on filter paper alopes in liquid nutrient. Whe 
sufficient material had been developed, stem tip 
approximately 1 am. long were added to flasks cor 
taining 50 ml. of liquid nutrient plus malachite gree 
at concentrations of 14 parts per million, and allowe 
to float in the nutrient for three weeks. Some growt 
occurred. The tips of thee stems, approximate! 
4 cm. in length, were then transferred to new liqui 
nutrient without malachite green to recover and gror 
for testing by inoculation to Datura stramonmum o 
Gomphrena globosa. Of the sixteen planta tha 
survived, one plant, from the series ‘contamm 
malachite green at 8 x 10, proved to be free fror 
virus £. Others gave a positive test for virus 1 
only after some time had indicating tha: 
the virus X content had been reduced by treatmen 
to a very low level. All planta of the untreated cor 
trol series retained a high content of virus X. Tb 
malachite green seams to have exerted a trua ehem 
therapeutic affect. 

The only instance of successful chemotherapy c 
a plant virus so far reported is that of peach X-disese 
by Stoddard‘. This virus showed every evidence « 
instability. From the number of chemicals tha 
succesafully inactivated it in vivo—a list includin 
calcium chloride and zino sulphate—and from th 
fact that spontaneous recovery occurred among tbh 
control plants, one would doubt whether any tro 
chemotherapy was involved. The freeing of potat 
tiasue from virus X by malachite green is, to m 
knowledge, the first instance of successful ahem 
therapy of a stable mosaic-type virus. 

A fall account of this work will be publishe 
elsewhere. 

D. Nosais 
Division of Plant Industry, P 
Commonwealth Scientific and 
Research 


1 Timasecst, P., and Cornust, P., O.R Acad. Soi., pee ee WLS 
i Takahashi, W. N., Selence, 107, T28 (1948). 
Mei B. "A Handbook of Plant Thue Oulture” (Jaoqu 
Caitell Press, Lancaster, Penn., 1048). 
i Stoddard, Hrnest M., Comm. Agric. Rap. Stat. Bwll., 606 (1047). 
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Phase Transformation in Uranium 


Ir is well known that uranium has three 
yetalline modifloations. e two phases occurring 
; the lower temperatures are a-uranium, which has 
1 orthorhombic unit cell, containing four atoms}, 
id exists from room temperature to 660° O., and 
‘uranium, which has. tetragonal mit cell, contam- 
ag thirty atoms", and exists in the range 660°-760° C. 
mring an investigation into the crystallography of 
16 B -> « phase tranaformation of uranium chromium 
loys at low temperature, the orientation of two 

-plates was found relative to that of the f-gram 
om which they were being precipitated. 

The specimen was a piece of 1-4 atomic per cent 
hromium alloy. This was heated in vacuo in the 
-temperature -range, cooled slowly mto the §- 
mperature range, and then quenched to retam 
atively strain-free pol ine §-solid solution’. 

After further heatmg in an oil-bath at 80° O. for 
xsveral hours, microscopic examination disclosed 
«at several plates of a-phase had formed in the 
‘grains, presumably by a martensitic processt. One 
-grain had in it two well-separated «-plates (Fig. 1), 
> that it was possible, by rae Cahn’s microbeam 
Tay camera‘, to obtain Laue photographs from the 
-grain and both a-plates. Herts the orientations 
E the grain and plates were found relative to the 
irface plane of the specimen and a standard direction 
m the camera stage unit. 

Since only a single surface on the specimen was 
sed, the poles of the habit planes of the a-plates 
suld not be identsed by a direct method. However, 
ae plane perpendicular to the intersection of a plate 
ith the surface of the i must contain the 
ole of the habit plane of that plate. This plane, 
ormal to the trace of the habit plane, was de- 
armined for ie te and plotted aa a great circle 
n the stereographic projection of the a- and B- 
mientations. 

The planes normal to the traces of the habit planes 
nd the orientations of the «-plates relative to a stand- 
rd (0,0,1) stereographio projection of the f-grain are 
bown in Fig. 2. This ehows that, within the limit 
f tal error, the (0,0,1) «-plane is parallel 
oa aL B B-plane, and the (0,1,0) a-plane is POL 

nately parallel to a {12,8,4}) B-plane. The cal 
ngle between the (8,1,7)-B-planes and the (12,8,4) 

-planes is 89° 28’. It is probable that the orientation 
f the a-plates relative to the 6-grain is not quite the 
ame as that of their original nuclei relative to the 
ame grain, since both phases are deformed as the 
-plates grow*. However, this orientation difference 
hould not be more than a degrees. 
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Fig. 2. EL Pole of (0,0,1) S-plane ; 
x, ieee ei om Loma 
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first a. 


@, polo of {1,0,0} Æplanes ; 
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Holden‘ reported that the habit plane for this 
transformation was the {3,2,1} 8. Each plane normal 
to the trace of a habit plane contains a pole of this 
type of plane; but accidentally these trace normals 
are almost equivalent crystallographically, and hence 
if Holden’s result were not known, the pole of the habit 
plane could be any pole in the trace normals. Such a 
pole is that of the {4,4,1} B-plane, and it 13 suspected 
from measurements on other specimens, where it has 
not been poasible to obtain the orientation of the a- 
plates, that this may be another habit plane. Neither 
the {4,4,1} B-plane nor the {8,2,1} B-plane hes parallel 
to a rational plane in the a-structure; but it is 
interesting that both he near 4 fa 8, Ki were which 
is a prominent twinning plane for the «-phase‘. 

A fuller sooount of this work will be published 
elsewhere. l 

B. R. BUronEBR 
A. H. Rows 
Metallurgy Division, 
Atomic Energy Research FPstablishment, 
Harwell. Aug. 19. 


tf; a O. W., and Warren, B. H., J. Amer. Chem. Sow., 69, 2588 


* Tucker, O. W., Ade Orpet., 4, 425 (1061). 
* Holden, A. N., Acta Orpa., B, 182 (1052). ° 
‘ Holden, A. N. (private communtioaiion). 
*Qahn, R. Wn J. Sod. Ing., 30, 201 (1053). 
“Cahn, R. W., Aata Met., 1, 49 (1968). 





A Modified Pettenkoffer Tube 


A MODIFIOATION of the normal Pettenkoffer tube 
has been developed to save time and materials and 
at the same time ensure accuracy in the estimation 
of carbon dioxide evolved during soil respiration 
experiments. It has also proved of use in the study 
of the respiration of iger in work at 


This modification allows a l-ml. sample of the 
absorbent, usually 0-1 N sodium hydroxide, to be 
withdrawn; henoe the absorption of the carbon 
dioxide can be studied without frequent 


shows this adaptation; half-way al 

of @ normal eae labe, J 

. pipette, is joined at ita 
to the main tube, 

ita open end, closed by a rubber bung, lying above the 

level of the liquid in the main tube. 
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fmi. pipette ; A - Anosphere 
km. tube 
Absorbent 


(@) (b) 
Modification to Pettenkoffer tube. (a) Transverse section of 


central portion of tube attached J-tube 

a Ag So te ROE 

A standard method was used as follows: (1) The 
bubbling of the gas through the sodium hydroxide 
in the mam tube was stopped by means of a screw- 
down clip. The sodium hydroxide was thoroughly 
mixed by raising and lowering the tube twice. 
(2) The rubber b of the side tube waa removed ; 
& l-ml. sample of the sodium hydroxide was taken 


and the bung replaced. This sample was added to a 
standard 16 ml. of barium chloride (30 BaCl,.2H,O 
in 1,000 ml. water) contaming one p of phenol- 


phthalein and immediately titrated agamst 0-01 N 
sulphurio acid. 

It takes 15 min. only to sample and analyse twelve 
units. 

Thanks are due to Mr. G. Jones for the glass 
blowing involved in the making of the apparatus and 
the Agricultural Research Council for permission to 
publish this note. 

H. Guay 


Bristol. June 6. 





Investigation of Travelling Disturbances 
in the Ionosphere by Continuous-Wave 
lo 


OBsEeRVATIONS on the horizontal movements in the 
F-region of the ion by radio methods using 
the pulse method of ionospheric sounding, and also 
by employing a precision direction-finding technique, 
have been made during the past few years'’. The 
present communication orta the resulta of recent 
investigations on travelling disturbances in the 
ionosphere obtained by a new and simple method 
in which use has bean made of the continuous-wave 
radio signals from a distant short-wave transmitter. 

The investigations were carried out during June- 
November 1952. Use was made of the continuous- 
wave transmissions from Madras over a 640-km. path 
on ies of 9,590 ko./s. during afternoons and 





T 0 R 
Fig. 1 


2 x F modes are active and are of almost 
intensity, while during the late evening and nig? 
higher-order modes up to 5 x F are present on 
frequency of 4,920 ke./s., the 1 x F and the 2 x 
bemg much stronger than the: other modes. 

The principle of the method is as follows. 
signals from a distant transmitter arrive at tl 
receiver by way of more than one reflexion at tł 
ionosphere, we have a number of points of reflexic 
at the ionosphere along the transmitter—recerver pats 
Taking the simplest case, when the signals arriy 
by 1 x F and 2 x F modes, there are three equ 
spaced points of reflexion in the ionosphere—namehk 
B, A end O, aa shown im Fig. 1. If, then, a disturbane 
travels horizontally along BAO with uniform velocit: 
ita effect on these transmissions will be observed t 
the receiver on three occasions just when It croes» 
the points B, A and O in succession. If the size « 
this irregularity is than the distance BA « 
AQ, the curvature developed in the ionosphere t 
the disturbance may include two of the points 4, 
and O, or even all three of tham. In either case, tj 
fading record of the received signal will show 
Doppler fading simular to the one observed on vai 

igh frequencies when. an aircraft is moving overhee 
This case will be fully discussed in a future con 
munication. When the extent of the curvature 
smaller than the distance between any two pom 
of reflexion, it includes only one point of reflexi 
at a time, and the record of the received sign 
intensity shows an enhancement due to a focusn 
effect at the moment it crosses the point in questio 
Consequently, three equi-spaced peaks will M 
obtained in the mgnal intensity record, the spac» 
between any two succeasive peaks being equal to r} 
where v is the distance BA or AO and v the unifor 
velocity of the disturbance. 

The foregoing principle has been applied to dedu: 
the velocrties of travelling disturbances in the ion 

here. A typical record illustrating the effe 
pbtained is shown in Fig. 2. Oblique-moidence pul 
observations show that, during the hours of stud 
only the 1 x F and 2 x F modes are active. W 
may therefore expect three peaks in the record 
signal intensity, indicated by arrows, in Fig. 2. Fro 
several such records the velocities are deduced to M 








4,920 ko./sa. during late evenings and 

nights. Simultaneous observations on 15. .. sao p sel oe 
oblique-incidence pulse transmissions 9 t A . f i Pa E 

from Madras were also made during 4% Osada ka ga nal eal IN tain 
the hours of study to facilitate inter- A : ° 
pretation of the resulte. The oblique- ener ee Seem ee 

moidence pulse observations show 2 _ "s. ee i NR ge Te cn 
that during the afternoon hours, Oo eres “a 
when the tranamissions on 9,500 gag ay bibl ee TT Rhos pos foe ate (800 ko. 


ke./s. are used, only the 1 x F and 


adras 
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h the range of 200-400 m./sec., which are consistent 
ith the values of 35-850 m./sec. given by Ros and 
ramley!*, while Munro’s values are 100-200 m./sec. 
“ay-time velocities are found to be higher than those 
E night. It is observed that the velocity does not 
ee E E A T 
between the while ib is fairly 
ee ae the night. Since the 2 x # mode 
iffers two i E reflexions and one ground 
xexion, the presence of this mode gives rise to 
une scattered signal at the receiver. This makes the 
eak to the point O in Fig. 1 appear 
iffuse. This feature may incidentally be utilized for 
«ducing the direction of travel of the disturbance. 
n the present case.the deduced direction of travel 
a the disturbance is from north-north-east to south- 
yuth-weet. 
The method has the advantage that the experi- 
ental arrangement is simple and inexpensive. A 
umber of recordings have to be made of transmissions 
com different directions if one wants to study the 
1overnenta of the disturbances in all directions, thus 
miting to some extent the usefulness of the method. 
Complete detaila of these investigations will be 
ublished shortly. I wish to thank the Station 
ingmeer, All India Radio, Madras, for his co- 
E cael a transmissions from 


Y. V. SomMayaJULu 
“Vireleas Research Laboratory, 
eerie 
Andhra University, 
Waltar, India. April 29. 
Nature, 187, 026 (1051). 


Rom, W., Netw, 168, 1011 (1080). 

Rom, W., and Bramley, M. N., Pros. Rey. Soc., A, 907, 251 (1051). 
Munro, G. H., Mature, 18%, 966 (1048). 

Munro, G. H., pe 163, 812 (1049). 

Munro, G. H., Pros. Roy. Soe., A, 264, 208 (1060). 

Beynon, W. J. G, Naters, 108, 8S7 (1948). 





Tas method reported by Y. V. Somayajulu! for 
ns investigation of horizontal movementa of disturb- 
moes in the P-layer of the ionosphere utilizes trans- 
uissions from a distant short-wave transmitter. 
we have now evolved a method for a similar study 
such travelling disturbances by recording simul- 
neously the signal-strength of continuous-wave 
cansmissions from two distant short-wave trans- 
litters radiating on frequencies which are very close 
o each other. 

The principle of the method is as follows. When 
ontinuous-wave transmissions from two distant 
nort-wave transmitters, arriving at a receiving centre 
y way of a single-hop reflexion at the ionosphere, 
to tuned in two communication receivers and the 
ignal-strength variation recorded simultaneoualy, 

travelling disturbance passing over any one of the 
«ints of reflexion produces an enhancement of the 

strength due to the ee effect, and this 

be noticed as a prominen peak in the record. 

E a travelling disturbance passes successively over 

H the pointe of reflexion, two almost identical 

soot siamese peaks will be noticed in both the 

with a time-differance # equal to the time 

aken for the disturbance to travel the distance d 

tween the two single-hop reflexion points in the 

mosphere. The quotient d/t gives the component 

E the the velocity of the tra disturbance along 
ae line joining the single-hop reflexion pointa. 
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Continuous-wave transmissions from Calcutta and 
Dacoa en the 4l-m. band have been used in the 
present investigation for obtainmg simultaneous 
records of the signal-strength vatiations of these 
transmissions received at Waltair during the after- 
noon, the usual continuous-wave recording equip- 
ment being used for this Light spots 
reflected from mirrors of the two i Vano- 
meters trace out the signal-strength variations side by 
side on the same photographic paper moving with a 
speed of 14 injhr. The galvanometers have been 

suitably darfiiped to eliminate fast-period fading, as 
the similarities are of a long-duration type. 
Hourly records were taken daily from 1200 to 1800 hr. 
over a period of two months ing May-June 1953. 
Almost half the records thus obtained showed prom- 
inent peaks and curvatures in the Dacca record 
which reappeared in almost identical form im the 
Calcutta record after a definite time-interval of 
8-13 min. A typical record obtained on June 13 is 
reproduced in Fig. 1. It can be clearly seen from 
this record that all the prommences a, b, c and the 
curvatures between them in the Dacca record, 
presumably produced by a single travelling disturb- 
ance, are reproduced almost identically but with a 
slight difference in amplitude in the Oaloutta record 
after a oonstant time interval of 8-5 min., giving 
a value of 230 m./sec. for the velocity component of 
the travelling disturbance, the distance between the 
first-hop reflexion points being 120 km. Exoept for 
ane or two cases for which high velocities are obtained, 
the values for the velocity components for moat of 
the records range from 150 to 250 m./sec. Considering 
the fact that this method gives only the velocity 
companents, which are always higher than the true 
velocity, it may be seen that these values are in 
fairly good agreement with the values of 80-180 
m./gec. obeerved by Munro? for the actual velocities 
of travelling disturbances in the F-layer. All the 
records have shown that the general direction of 
travel of these disturbances is from Dacca to Calcutta. 
If we take into account the fact that the directions 
of travel of these disturbances in the northern and 
southern ispheres are o ite, the general 
southerly movement of these banoe observed 
m this investigation is in good agreement with the 
northerly direction of movement observed by Munro? 
for the months May—June and by Y. V. Somayajulu? 
for the months of June—-November. 

Simultaneous records obtained on Madras~Mysore 


„and Ceylon—Madras tranamiasions did not show 


significant evidence of the presence of these travelling 
disturbances, probably because these stations have 
& large separation and are not in a line with the 
receiving station. The Calcutta—Daceca stations, how- 
ever, are almost in a line with the receiving site at 
Waltair and have a comparatively small separation 
of 240 km. This may be the main reason for the 
large number of travelling disturbances observed in 
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most of thése latter records. ia dun ve, 
although we have ascribed prominent similarities 
- in, the records to travellmg disturbances, no ocon- 
clusions can be” drawn regarding the nature or 
type of travellmg disturbances m the F-layer. 
heie ee ee a 
pose of extending the usefulness of this method to 
get full information on the actual wind velocities and 
directions by simultaneous study of transmissions 
from three distant transmitters. A full report of 
. these investigations will shortly be Poa else- 


- where. 


B. TEENER Rao 
E. Buoacrearaa Rao 
Ionosphere Laboratories, 


1 Bee preceding communtoation 
!* Munro, d. H., Le ey Soo., A, S0@, 208 (1930). 





Quantitative Determination of Ethylene 
Oxide Products In Aqueous Solutions or 
Dispersions 


IN recent years, the use of ethylene oxide con- 
densation products as detergents, wetting agenta, 
finishes, and so on, haa increased. This 
makes an analytical method for the determmation 
of such products more and more desirable. In most 
cages, it is felt, an accuracy of + 5 per cent is suffi- 
cient. The method must be rapid and atmple enough 
for practical purposes. 

hoe cougidacabie dras i shaw ean: korn that 
ferrocyanio acid peel dpe addition products with oxygen- 

8 from this 
fact, the  oanibility of using potassium ferrocyanide 
for the analytical determination of ethylene oxide 
condensation products was examined. After several 
modifications the following method was devised. 

To & certain volume of the aqueous solution or 
dispersion of the ethylene oxide product, hydrochloric 
acid is added while starring. Then a known quantity 
(A) of potassium ferrocyanide is added. 

The flaky precipitate is filtered and the area 

taasium ferrocyanide in the filtrate (B) is estima 
by titration with rino sulphate. Á -— B is the quantity 
of ferrocyanide consumed by the formation 
of the precipitate. 

For each ethylene oxde condensation product a 
“fixed relation exists between the quantity of pot- 
assim fi 6 necessary to prearpitate a certain 
amount of ethylene oxide condensation product. This 
relation (f) can easily be determined uamg a known 
quantity of ethylene omde product. For a solution 
or dispersion contaming an unknown quantity of the 
same ethylene oxide condensation product (r) it 
then follows that: 

wo f (A — B). 
Determinations have been carried out on nonyl phenol 
condensed with 6, 9 and 12 moles of ethylene oxide 
in varying dilutions between 0-15-38 gm. per 
litre. Results obtained show that the value of f for 
each adduct in the interval 06-3 gm. per” litre 


resent in one mole of 


of moles of ethylene oxide 
e number of moles of 


condensation product and 
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K(Fe(CN), required for precipitation. Thus, in th 
above-mentioned interval, s ximately 0-7,1-0an 
1-5 molea respectively of K Fol Fe(CN), were necessar 
for the precipitation of one mole of nonyl phenc 
condensed with 6, 9 and 12 moles respectively c 
ethylene oxide. 

Investigations on this subject, wit 
regard to its scope, are being continued, and a detaile 
description of the method, with result 
obtained, will be lished at a later date. 

The interest of Mr. H. Grunewald and the helpft 
assistance of Mis Birgitte Andersson and Mie 
Marianne Dehistraém in carrying out the experiment 


N. SoponFaLpT 


‘A New Synthesis of Carbazoles 


It has been observed that upon attempted dis 
tillation of the oxime of 2-phenyloyclohept-2-enam 
in a high vacuum, thermal cyclizatuon takes plac 
with the formation of hes oindolet. If th 
generality of this reaction could be demonstrated, 
valuable new route would be available toward 
obtaining oertain natural products containing tb 
indole nucleus, employing starting materials mor 
readily available than those containing a preforme 
indole system. We wish to report the extension c 
the thermal cyclization reaction of oximes to a numbe 
of new cases. 

Thermal cyclization of the oxime of 2-phanyloyelc 
hexanone vielded 1,2,3,4-tetrahydrocarbazole, m.} 
124-125° (from aqueous ethanol). Admixture wit 
an authentic sample prepared from cyclohexanom 
phenylhydrasone showed no melting pomt depressior 
The infra-red spectra of both specimens were identica 

Similar treatment of.the oxime of 2-phenyloyclo 
hex-2-enone yielded carbazole, m.p. and mixed m.y 
The! admixture with-an authentic specimen, 242" 

infra-red spectra of both a were identica 

Thermal treatment of e oxime of 2-(2’,3: 
dimethoxyphenyl)cyclohex-2-anone yielded 1,2-d 
metho bazole, m.p. 184° (fom ethanol). (Ana 
calo. for 0,,H,,0,N: C, 74:0; H, 5-8; OCH, 27- 
per cent. Found: C, 78:7; H,6-0; OCH, 27-6 pe 
cent.) 

Similar treatment of the oxime of 2-(2’,3’-dnmetb 
oxyphenol)cyclohexanone yielded 1,2,3,4- tetrahydre 
5,6-dimethoxycarbazole as & Visoous oil, b.p. 180 
(2 mm.). (Anal. calc. for 0,,H,,O,N: OOH,, 26-8 pe 
cent. Found: OOH,, 27-1 per cent.) Treatment c 
the oil with in boiling cymen 
gave 1,2-dimethoxyoarbazole identical with th 
product obtained above. 

This novel cyclization reaction appears to involv 
the direct attack of the oxme ni atom on & 
aromatic nucleus. The reaction is being extended t 
other systema, and ita mechanism is being investigatec 

ALTRND LOF¥FLas 
Davin GINSBURG 
Daniel Sieff Research Instrtute, 
Weizmann Institute of Science, 


1 Ginsburg, D., and Pappo, R., J. Amer. Chem. Soo., TE, 1004 (1983 
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ance under abnormal conditions of vibration and shock. process of manufacture. Those features allied to strict 
For examplein Aircraft Radio systems, Marine communi- statistical quality control at all stages of manufacture 
cations, Mobile equipment, Industrial plant control, ete, : ensure a high order of dependability under onerous 
Their design is based on the field performance of a operating conditions so vital in equipment that can be 


completely shut down as the result of the 
failure of a single component. 
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FLOOD CONTROL AND WATER 
CONSERVATION 


T leading article in Nature of August 15, p. 283, 
directed attention to the fect that, although the 
floods along the east coast of Britain and the London 
fog disaster had both produced official committees 
of inquiry to investigate and report upon the problems 
of tidal floodmg and smoke pollution, no similar 
action followed the Lynmouth disaster in relation to 


` the more frequent problem of river flooding. Cor- 


respondenta ranging over a wide fleld of interests 
have raised numerous points in support of the com- 
mittee of inquiry which the article advocated, and a 
reassessment of the problem is now made in the light 
of the communicetions received. 

The first statement drew a distinction between 
periodic and episodio types of flooding. The periodic 
type is the fairly regular flooding related to a 
repetitive régime in the life of the river, conditions 
which local inhabitants normally expect from year 
to year. From time to time, however, exceptional 
circumstances of rainfall or snow-melt produce 
exceptional inundations, especially in the lower 
reaches of the larger river basins. 

Episodio flooding, on the other hand, is related to 
abnormally heavy storms, and these although 
occurring infrequently in any one locality may cause 
much damage to property and occasion much loss of 
life as a result. Some notable historic cases were 
mentioned in the previous article, culbminating in the 
Exmoor disaster of August 15, 1953, which caused 
twenty-eight deaths, and the loss of much of Lyn- 
mouth and seventeen bridges. Episodic flooding does 
not appear to be generally recognized yet as a frequent 
natural hazard in the meteorological conditions 
experienced by the British Islea—the infrequency in 
any one locality tends to mask the over-all picturo. 
An examination of the records since the Lynmouth 
disaster will, however, serve to illustrate this point. 
A general consensus of opinion throughout Britain 
would probably regard the period which has since 
elapsed as fairly dry, with no memorable rainfall or 
flooding. As a fall of between two and three inches 
of rain in & day is regarded as exceptional and 
potentially dangerous (especially when falling on 
already saturated ground), it is interesting to find that 
the official records so far publishod reveal some sixty 
to seventy occasions of such heavy precipitation since 
the Lynmouth disaster. Of the looal flooding caused 


_by these occurrences, the most notable subsequent to 


the North Devon and North Somerset floods of 
August 15-16, 1952, included the serious flooding in 
Sussex on November 27, 1952; and that of May 
24-25, 1953, in northern England and south-west 
Scotland, when there was much damage to roads and 
bridges, and some los of hfe. The heavy June storms 
noted above were also responsible for severe flooding 
and conmderable damage, several bridges being swept 
away in the Lake District. More recently, there haa 
been. loss of life, much damage and two bridges swept 
away in floods in the Afan Valley of Glamorganshire 
(August 20), while a bridge in the Troutbeok Valley 
of the Lake District, rebuilt after the June floods. 
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was demolished for a second time on August 31. 
Heavy falls of rain at the end of September again 
resulted. in flooding in Langdale, and bridges were 
lost in the Lochaber district of Inverness-shire. 
November 1 saw heavy rainfall in southern England. 
The picture revealed for the past year is repeated 
again and again in the past, and will clearly recur in 
the future. The records in “British Raimfall” reveal 
falls of from two to three inches of rain a day as a 
common occurrence, while four inches or more in one 
- day can be expected at least once in every year 
somewhere in Britain, and a fall of six inches or more 
in one day occurs at least once somewhere in Britain 
in five years out of ten. It is true, of course, that 
many of these heavy rainfalls take place in normally 
wet districts; bat no part of the country, on the 
basis of the available meteorological evidence, is 
completely immune from storms of potentially 
dangerous duration and intensity. Even in the 
wetter districta these heavy falls can be quite 
disastrous (for example, Rhondda Valley, November 
11, 1928, Tweed Valley, August 12, 1948, and 
Exmoor, August 15, 1952). With our present 
meteorological and geomorphological knowledge, 
however, it would not be difficult to define and map 
those areas most susceptible to exceptional pre- 
cipitation of the episodic type, and to demarcate 
those localities where damage is most likely to occur. 
The possibility of flood control through various 
preceittionary measures, including check dams and 
reafforeatation, together with care in agricultural 
and industrial utilization of the land, is of course 
intimately linked to the wider problem of water 
conservation. Correspondents have been quick to 
point out that increasing demands are being made 
upon the water resources of Britain and that serious 
problems already exist in some areas. Hitherto 
regarded as an almost inexbaustible raw material, 
lack of water is now beginning to limit certain indus- 
trial undertakings. Electric power stations dependant 
on coal for energy noed vast amounts of water for con- 
denser unite. An increasing population and a rising 
standard of living involve an increasing consumption 
of water. In the Midlands and east and south-east 
England, the damand now nearly equals the available 
supply from surface and underground sources. 
Looking farther ahead, the possibility on a large 
soale in Britain of the controlled growth of crops 
and grass by summer irrigation (already demonstrated 
by successful experimenta at Rothamsted Experi- 
mentel Station) may produce further exceptional 
demands for water. The amount needed by the land 
to obtain maximum cropping can now be calculated 
with reasonable socuracy, and for a dry summer in 
south-east England almost astronamical figures 
emerge-——up to 250,000 gallons per acre could be 
usefully applied. The posmibility of`large demands 
on water supplies by atomic energy and power 
stations must also be taken into consideration. All 
these trends may in time completely alter our oon- 
ventional attitude towards water, and the con- 
servation of much more, if not all, of our supplies 
may become imperative. Flood control need not 
therefore be regarded as a wholly negative, non- 
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productive precautionary measure to avoid loss of 
lfe and structural damage to roads, railways and 
bridges, but as a vital link in the conservation of one 
of our most valuable assets. 

Actions and decisions, however, need to be based 
upon sound and accurate information. We have 
adequate rainfall date from the Meteorological 
Office, details of underground water supplies are 
known to the Geological Survey, and reasonable 
historical records of exceptional floods alao exist. But 
there is & regrettable deficiency in hydrological data, 
which has been accentuated by the unfortunate 
suspension of the Inland Water Survey in June 1952 
on the grounds of economy. The Survey had the 
responsibility of initiating the development of a 
systematic and comprehensive network of surface- 
water gauging stations, together with the publication 
of hydrometric data: it was started very largely aa 
a result of pre-war representations to the Govern- 
ment by the British Association for the Advancement 
of Science and the Institution of Civil , and 
it became one of the responsibilities of the Ministry 
of Housing and Local Government. The suspension» 
of the Survey was a strange non sequitur after the 
passing of the River Boards Act in 1948 and the 
adoption of the folowing resolution in August 1951 
by the International Union of Geodesy and Geo- 
physics: “The U.G.G.I., considering that a great 
many hydrological data are lost because in many 
countries there exists no central hydrological organ- 
ization, recommends that the national committees im 
such countries should encourage their governmenta 
or other appropriate agencies to inaugurate such ap 
organization or coordinating body”. 

Correspondents from both academic and engineer- 
ing circles have directed attention to the lack of 
hydrological data—an essential link in the chain off 
information. Others have suggested the need fol 
strengthening the river boards, which in some areas 
appear to exist in name only. The need of planning 
authorities for more detailed information, the deairabil- 
ity of broadening the knowledge of the aivil engineer 
and providing a code of practice, and the questiom 
of flood-warning systems in dangerous areas have also 
been raised. The present wide dispersal of respons- 
ibility in Government circles and the lack of any policy 
with respect to flood control and water conservation 
(especially as revealed by the suspension of the Inland 
Water Survey) have also brought forth comment. 

Some pre-war pioneer work of investigation already 
exista in the valuable report of a committee of the 
Institution of Civil Engineers, on floods in relation 
to reservoir practice. This committee was set up as 
a result of the passing of the Reservoirs (Safety 
Provisions) Act 1980, and it published an interim 
report in 1933. The time now seems opportune for 
a re-examination of the problem, and the now wider 
ramifications inevitably suggest the desirability of 
instituting a widely representative committee of 
inquiry to ascertain existing responsibilities and 
their limitations, to make such recommendations for 
immediate action as appear desirable, and to provide 
guidance for future policies with respect to flood 
control and water conservation. 
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SELECTION OF SIR HENRY 


DALE’S ~PAPERS 


Adventures in Physiology 
With Excursions into Autopharmacology. A Selection 
Krom the Scientiflo Publications of Sir Henry Hallett 
Dale. With an Introduction and Recent Comments 
‘by the Author. Pp. xvi+652. (London: Pergamon 

Pres, Ltd., 1953.) £6 Gs. 
ISTAMINE, acetylcholine and noradrenaline 
are powerful drugs and naturally present in the 
body; discussions about them occupy a large pro- 
portion of the available time at meetings of the 
Physiological Society and the British Pharmaoo- 
Logical Society. which oppose them or release 
them, enzymes which form them or destroy them 
end drugs which oppose the enzymes, can all be 
regattiied as part of the subject of autopharmacology, 
which has ided the pharmacologista with a topic 
of general ental importance. Sir Henry Dale 
fis both the father and the godfather of this subject. 
He waa the first to recognize the importance of all 
theese three substances and to make detailed studies 
of their actions, and he provided the subject with a 
mame which is still leas widely used than it might be. 

A selection of thirty of Sir Henry’s most important 
papers has now been published in a fine book with 
an introduction and recent comments on each paper 
by the author. The selection has been confined to 
Ehose papers at the head of which Sir Henry’s own 
mame appears, and this limitation has led to the 
exclusion of papers from his laboratory to which 
he made important contributions without taking 
oredit for them. There is, however, no lack of 
material, as is shown by the bibliography of 258 
items included at the end of the book. The selected 
papers are those which have told exciting new 
shapters in two stories, the story of the chemical 
transmission of impulsæ at nerve endings and the 
story of the physiological function of histamine. 
Were are many on smoked paper 
which are familiar in the text-books although their 
original source is not always realized. Here are new 
ideas, now generally accepted, put forward with the 
axplicit clarity which made them immediately con- 
vincing. Here is an introduction which tells us how 
n 1904 Dr. Henry Dale at the age of twenty-nine 
lecided to accept a research post under Mr. (later 
Sir) Henry Wellcome, and of how so many other 
nen who were later to become famous joined him 
there, and of the aocidents which they turned’ mto 
great opportamities. Mr. Wellcome said that he 
wanted work of permanent value to science to be 
lone in his laboratories, but that he would also be 
grateful if the study of ergot could be rescued fram 
she morass into which it had fallen. Both these 
wishes were triumphantly fulfilled when the study of 
wgot provided the inspiration for so many funda- 
nental physiological discoveries. 

“Adventures in Physiology” contains penetrating 
»,ommenta on each paper, which turn an atao cer 
nto & connected story, filing in gaps, ee ee 
nterest, and showing how the tale has olded in 
nore recent years. These commenta show that the 
vuthor’s brain is still more active than most other 
Pee brains, and that he can still help to clear 

he thoughts of those who seek to follow in his 
.cotateps. He has little to regret except that he did 
10t always succeed im foresesing what no one else 
‘oreaaw; the few mistakes he has made have been 
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turned to good advantage and provided clues for new 
advances, 

The book is well produced and will be preserved 
in all medical libraries as a model of the way in 
which scientific discoveries should be made, and of 
the way in which scientiflo papers should be written. 

J. H. Gappum 


THE OUTPUT OF A UNIVERSITY 


Alumni Cantabriglenses 
A faery anne List of all known Studenta, Graduates 
olders of Office at the University of Cambridgo. 
from the Earliest Times to 1900. Compiled by Dr. 
J. A. Venn. Part 2: From 1752 to 1900. Vol. 5: 
Pace-Spyers. Pp. iv+614. (Cambridge: At tho 
University Press, 1958.) £10 10s. net. 
HE first volume of “Ahunni Cantabrigienses”’ 
red in 1922. The monumental task under- 
taken by the late Dr. John Venn and his son, Dr. 
J. A. Venn, now president of Queens’ College, Cam- 
bridge, is drawing near completion. Of the ax 
volumes allotted by Dr. Venn to Part 2, for which he 
has been alone responsible, only one further volumo 
now remains to be published. 

The present volume naturally repeats the main 
features of the previous volumes of Part 2: the 
great preponderance of clerics among the Unrversity 
graduates of the years 1750-1900 remains very 
marked. Many clergymen had distinguished careers, 
like George Augustus Selwyn, first Bishop of New 
Zealand, ın memory of whom Selwyn College was 
founded. Others like Stanley P. Smith, one of the 
famous ‘‘Cambridge Seven”, Charles Simeon, leader 
of an Evangelical group, and William Paley. of the 
“Evidences of Christianity’’, are remembered for 
different reasons. Curious side-lighta are given on 
the lives and views of others: H. T. Robins, being 
suspicious of the wine he was preparing for com- 
munion, gaved the lives of one or more of his con- 
gregation, but lost his own, by tasting it: it proved 


-to be caustic soda. 


Of the many distinguished scholars, only a few can 
be mentioned: W. Robertson Smith, a member of 
the Old Testament Revision Committee in 1875, 
E. H. Palmer, professor of Arabic, murdered by 
Arabs when on a secret mission in Egypt, Adam 
Sedgwick and William Ridgeway were all colourful 
personalities, as also was Richard Porson, who was 
regius professor of Greek for sixteen yoars but never 
resided in Cambridge during the tenure of his chair. 
Of a different type was 8. G. Pheer, Master of 
Emmanuel College, who retired from the mastership 
after twenty-four years of office—an action described 
by another and older head of a college as “a most 
immoral proceeding’. Of schoolmasters, the names 
of Sanderson of Oundle and T. E. Page of Charter- 
house stand ont; Samuel Parr, who ‘flogged after 
the old fashion”, H. 8.8. Salt of Eton, who ronounced 
flesh food, declaring his colleagues to be “but can- 
nibals in cap and gown”, and J. P. Plumptre, algo of 
Eton, who stigmatized Catholic emancipation as ‘the 
wickedest thing since the Crucifixion”, are mentioned 
here as typifying a different class of schoolmaster. 

Politicians play a prominent part in the list of 
biographies. oe may suffice here to mention three 
Prime Ministers of Britam—Pitt, Lord Palmerston 
and Perceval, who was assassinated in the lobby of 
the House of Commons—and two Commonwealth 
Premiers——Smuts and W. P. Schreiner. Another 
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name not forgotten is that of Charles Stewart Parnell. 
Many soldiers, both regular officers and, during the 
Firat World War, officers, passed through 
the University : Colonel J. V. Scarlett led the charge 
of the heavy oavalry at Balaclava, routing two 
thousand of the enemy with his three hundred men ; 
Major-General H. H. Rose did good service in the 
Indian Mutiny, and later was commander-in-chief in 
India and became a fleld-marshal. The Royal Navy 
_, is represented by Rear-Admiral H. R. Popham (who 
survived a court-martial and severe reprimand to 
become in due course a commander-in-chief) and by 
@ number of naval chaplains; among these was 
Alexander Soott, shaplain tothe Veotory at Trafalgar. 
Writers and journalista include Max Pemberton, 
Owen Seaman of Punch fame, and J. R, Scott of the 
Manchester Guardian. Up to 1900 commerce and 
industry drew on far fewer members of the University 
than during the past fifty years, when H. A. Roberta 
Kad organized the University Appomtments Board. 
But, if we may judge fram some hundred and twenty 
Fellows of the Royal Society in the list, the desire to 
improye natural knowledge did attract a number of 
students to the study of the sciences. The Fellows 
may be divided into three groups nearly equal in 
number—those elected on account of a distinguished 
career outside the range of the natural aciences and 
those belonging to the A and B aides of science. 
Members of the first group come mainly from the 
P aris ee The names of 
utherf an a alp both presidents of the 
Society, stand out from emain body of the Fellows. 
Others who may be mentioned ‘include George Paget, 
who introduced clinical exammations for medical 
ee one of many distinguished physicians; 
Percy, Duke of Northumberland, who 
present to the University Observatory in 1885 the 
orthumberland telescope and dome, and L. W. 
(later Lord) Rothschild, who bequeathed his mag- 
nificent natural history collection to the British 
Museum. Finally, among the Fellows of the Royal 
Society brief mention must be made of the Hon. 


Charles Parsons, of turbine fame, and, by way of ° 


contrast, the Hon. F. J. Robinson (later Viscount 
Goderich and then Earl of Ripon), the ‘‘weakest 
Prime Minister who ever held office in this country”’. 
It ig evident from the long list of Fellows of the 
Society of Antiquaries how much knowledge of local 
antiquities throughout the country has been gamed 
owing to their activities. Two accounta of individuals 
have caught the eye: R. N. Philipps is said to have 
origina the use in Cambridge of. the light blue 
colours, and W. Purkis waa remembered as ‘Mr. 
Union” because, as Bishop Watson lained, when 
the dmner hour was ch in 1762 from 12 to 3, 
“foolish dons, like William Purkis of Magdalene, 
talked of combining the scholar and the gentleman”. 
The world of t must not be left out of account. 
E. Provis was cups in croquet tournaments 
in his ninetieth year; O. Powlett was on a committee 
revising the laws of cricket in 1774; of cricketers, 
Prince Ranjitsinhji must be named, 'and, of rowmg 
men, F. I. Pitman. Other types of racing are repre- 
sented by the Hon. O. 8. Rolla, pioneer racing 
motorist and aeronaut, and by Sir J. Shelley, twice 
winner of the Derby. G. A. F. P. 8. 8myth fought 
in the last duel in England, while the Marqueas of 
Queensberry, of the ‘Queensberry rules’, represents 
boxing; U. Smyth made the first guideleas ascent of 
Mont Blano, and Benjamin Smith, the first Dissenter 
admitted to the degree of B.A., made mnportant 
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pioneer voyages in Arctic regions. Joseph Page left 
the Army to run a cattle ranch in Texas; he suggesta 
to us John Penn, the last proprietor and hereditary 
governor of Pennsylvania, and L. Shadwell, the last 
and president of the 
F. J. M. Srratron 
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AGRICULTURAL SANITATION 


. IN ASIA 


Health and Agriculture In China 
A Fundamental A to some of the Problems 
of World Hunger. James Cameron Scott. Pp. 279. 
(London: Faber and Faber, Ltd., 1952.) 265s. net. 
VEN those who are interested in the problems of 
the technologically backward or non-industrial- 
ized perts of the world, and those who are well 
informed on many aspecta of these problems, tend to 
neglect the importance of tural sanitation. 
The significance of this for all populations living 
under conditions of traditional hygiene is great, but 
nowhere more so than in the Chinese culture-area, 
where for many centuries it has been customary to 
make use of human excreta aa fertilizer for crops. 
As many observers have pointed out, this is an 
excellent practice from the point of view of agri- 
cultural i , since it avoids the waste of plant 
nutrients and valuable soil constituents which goes 
on in modern civilization. Perhaps the high levels 
of Chinese populations would have been impoæible 
without it. But it has also been evident, since the 
rise of modern medicine, that from the point of view 
of health it is a major hazard. For centuries China 
has been a flourishing area for a great many diseases, 
and it has been calculated that 40 per oent of this 
was frces-borne. 

In the present valuable book, by a Scottish soil 
scientist who went to Chma in 1936 under Baptist 
Inissionary auspices, detailed accounts are given of 
the investigations of a renowned team of scientific 
studenta who worked under the leadership of the 
American parasitologist, Dr. G. F. Meee and of 
whom the author was one. All aspects of the problem 
were studied and are described here with læ and 
photographs. The outstanding problem is that of 
composting excreta with vegetable waste in such a 
way as to a non-pathogenic fertilizmg 
medium. In itself this is not so difficult to solve; but 
the economic handicap was that over most of the 
Chinese culture-area there is not sufficient vegetable 
waste, partly because progreasive deforestation has 
removed alternative sources of fuel. Urgent measures 
were therefore necessary of re-afforestation with 
quickly-growing fuel treea, and of rail and road 
communications which should bring other fuel 
sources to the villages. The problem will also be 
eased when greater abundance of chemical fertilizers 
becomes available. 

It appears that the ultimate objective of those who 
now guide agriculture and health services in China i> 
the abandonment of the ld system of using 
human excreta ag manure. t this must be a long 
way in the future, and it is therefore gure that the work 
of Scott, Winfleld and their Chimese collaborators 
is now finding wide application and close continued 
study. I was able to see at first harid a year ago the 
extraordinary progress in publio health whic has 
come about d the past few years in Chins: 
covered dust-bins m remote villages where no suck 
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an enormous increase in the production and 
ase of vaccmes. This can only have been possible 
through the full confidence and co-operation of the 


masses of the ordmary country ogy A 
aso for puttmg into practice the lessons whi 
“sulted from the work of the Chilu~Yenching 

to which the author belonged. How it Foula 
vo if he could visit China again (as 1 feel sure he 
would wish), to see and advise on these applications 
In practice. Josmra NAEDHAM 


TREE-SPOTTING IN MALAYA 


ble Trees of Malaya 
J. H. Corner. Second edition. Vol. 1: Text. 
P7. vi-+772. Vol. 2: Plates. Pp. v+228 plates -+v. 
‘Singapore: Government Printing Office, 1982.) 
t vols., 25 Malay dollars. 


HAT a second edition of “Wayside Trees of 

Malaya” has been found necessary after a lapee 

of twelve years—five of them war years when sales 

must have been very low—is a measure of its 

. This is not surprising, since if ever there 

was & book which made easy the path of getting to 
imow the trees, this is it. 

The book is divided into two volumes, of which 
# ol. 1 bas four parts. Part 1 contains short discourses 
an the morphology of the various parts of the trees, 
shapes of the trees, ant-trees and buttress-trees, 
rhenology, a sketch of the Malayan vegetation, and 
» valuable list of outstanding trees and where 
sxamples of these are to be found. 

An elaborate set of keys to the families and same 

besed i 


with the subsidiary aid of colour of the latex, and 


Mowers and fruita, makes up Part 2. So far as the 
viewer has tested them, these keys are adequate, 
and demonstrate vividly how far one can proceed on 
de road to identification without fl and 
Yruiting characters. These keys look simple; but the 
<nowledge upon which they are based is not picked 

p in books but is the accumulation of experiance 

from many hours spent in the field, often at 
hat time of day when “mad dogs and Englishmen” 
are the only figures in aight. These koya Sil sams: 
ime fail, as all keys with a limited objective must 
ail; but we feel that this will he due to a tree not 
scing a true wayside tree, rather than that the key 
s at fault. 

Part 8 includes the families arranged in alpha- 
tical order. Under each family is a key to the 
renera, and under each us & key to the species. 
Chese keys are kept as anmple as possible oconsisterit 
vith adequacy. The taxt is y sprinkled with 
une sketches by the author of those parts of the 
elant which aid identifloation. The text itself is no 
nere collection of botanical data, but more often 
gives the biological life of the plant, its phenology, 
ta synecology, pollmation, folk-lore, and so on. 
art 4 is taken up with the indexes. 

Vol. 2 consists entirely of 228 half-tone plates, the 
sreat majority of which are of outatanding merit. 
Chese “consist of tree portraita and photographs of 
eaves and flowers or fruits, or both, and are a 
raluable aid in identification. 

The weight of the two volumes is about 54 Ib., 
which certainly makes the work difficult to carry 
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about. But presumably, in Malaya every potential 
buyer posseases a vehjcle of some sort, so that per- 
hape this is not the drawback it would be, for 
ae in Great Britain. 

Dr. Corner and the Government Press, Singapore, 
are to be congratulated on the production of a really 
useful book. One would like to know how the Press 
contrived to produce this well-bound, beautifully 
printed book of 772 pages and 228 half-tone plates 
at the extremely reasonable price of Just under £3. 

N. L. Bor 


A TRUANT FROM THE 
PSYCHOANALYTICAL SCHOOL 


The oey A and Psychotherapy of Otto Rank 
An Historical tive Introduction. By 
Dr. Fay B. Kef. Pp. xii+120+8 plates. (New 
York: Philosophical Library, Ino., 1953.) 3 dollars. 


To book is not only a description of Rank’s 
contribution to peychology, but is also an 
attempt to place him on the same footing as Jung 
and Adler with regard to Freud. This is unfortunate, 
sinoe he remained an adherent of the oanalytical 
school until the age of forty-two, his early death 
at fifty-five gave him little time to produce enough 
original work upon which to base a solid reputation 
after he broke away. In fact, although the author 
denies it, Rank is an example of Brill’s statement 
that “Reflecting on- the works of the Freudian 
gecegaionista, I feel that none of them has contributed 
anything of real value to mental science since they 
separated themselves from the master”. It is, of 


“course, an exaggeration but has some basis of truth. 


Renk was more interested in the cultural aspects 


“of psychoanalysis, and this is reflected in his work— 


as shown in “The Artist’, ‘The Myth of The Birth 
of The Hero”, eto.—an innovation from the point of 
view of sociology but not of much use clinically. In 
fact, it is doubtful whether any of his psycho- 
therapeutic devices are of any value. He clamed to 
abbreviate treatment by fixmg a terminal date for 
it, but this has not been found successful, and his 
“Will Therapy” seems aimed at conscious rather than 
unconscious elaments. Dr. Fay B. Karpf does not 
make the most of the very real contributions to 
theory which Rank did make and, in discussing the 
trauma of birth, becomes side-tracked in a discussion 
on “masculine inferiority’’ and “womb envy” instead 
of using it to show how far back analysis may be 
forced. i 

This book is not an easy one to read: it is prolix, 
verbose and often difficult to understand. Such 
sentences as thia one (from p. 75) abound: ‘Unlike 
the will concept which Rank took over as an organ- 
izing concept from the flelds of paychology and 
philosophy after he became sensitized to the thera- 
peutio manifestations of will phenomena, he arrived 
at the relationship concept directly from his thera- 
peutic observation and experience and his consequent 
attempt to reinterpret the psychoanalytic conception 
of tranaference in terme of mother-ceantred depend- 
ency’’. Anyone interested in Rank and willing to 
labour through the complicated prose will find this 
book of interest; but it will not be of value to the 
general reader of psychology. The paper and printmg 
are excellent ; tharo aro a good bibliogrs phy and a 
BeVen-page index. i CLIFFORD ÀLIEN 
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Theory of Wing S sections 

Including a Summary of Airfoil Data. By Ira H. 
Abbott and Albert E. von Doenhoff. (MoGraw-Hill 
Publications in Aeronautical Science.) . viji + 693. 
T : McGraw-Hill Publishing Oo., td, 1949.) 
1278. 6d 


HIS is a systematic and comprehensive summary 
of a great mass of data relating to the 
af a large number of wing-sections designed abe 
NACA. The book really fals into eo the 
first three hundred pages give a rapid summary of 
aerodynamic theory, the main emphasis 


effects of viscosity and of the effects of compressi- 
bility at subsonic speeds. A valuable chapter is 
concetned with flaps, slote and other high-lift 
devices. The remaining four hundred pages present 
data relating to a large number of NACA aerofoila, 
in tabular and graphical form. Firat of all, the 
tables are given for the geometrical form of the 
aerofoils concerned, together with the velocity dis- 
tribution over their surface; then there is the usual 
information on section hft coefficiente and moment 
coefficients, and on section drag coefficients for 
various angles of attack. The graphs indicate the 
Reynolds number at which the observations were 
made, together with information about the roughness 
of the surface. All the information in the four 
appendixes which form the second half of the book 
relates to low-speed measurements, but some account 
of wing-section characteristics at subsonic speed is 
given in Chapter 9. 

There is no doubt that this book will form a 
standard reference book for aeronautical engineers, 
as it contains within the covers of one volume & great 
masa of information which can only be found with 
difficulty elsewhere. y 


ale Dynamical Character of Adsorption 
. de Boer. . IV +2389. (Oxford: Clarendon 
Adi ‘London : ord University Press, 1958.) 
808. net. 
HE time is passing when it is practicable to 
bring all aspects of sorption, chemical and 
physical, into the compass of ane or two volumes. 
Rather the future may bring monographs dealing 
with special flelds. This,tendency has already shown 
iteelf, for example, in the monograph by the late 
J. K. Roberts, or in various chapters in the several 
volumes of ‘‘Advances in Catalysis’. ‘The Dynamical 
Character of Adsorption” continues this tendency, in 
that it deals in particular with kinetic aspects: 
evaporation and condensation; surface migration ; 
and possible two-dimensional equations of state and 
theair signifloance in isotherm formulations. The 
author writes very clearly and in an interesting 
manner on monolayer sorption, throughout emphasiz- 
ing molecular mechanisms and their consequences. 
As an example, one may refer to Dr. de Boer’s 
demonstration that the five isotherm types in the 
classification of Brunauer may be obtained without 
considering anything other than monolayer tion. 
As a rule, some of these isotherm are considered 
to demonstrate multilayer formation. This result 
ernphasizes that experimental data must moressingly 
be subjected to analysis in terms of free energy, heat 
and entropy of sorption as well as in other ways. Dr. 
de Boer says less on the subjocta of multilayer sorp- 
tion and capillary condensation than he does on 
monolayer sorption. The book has little to say on 


ra 
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the detailed thermodynamics or statistical mechanios 
of adsorption, nor does it deal with various & te 
to treat the complexities of multilayer sorption 
modifications of potential theory, The treatment ‘is 
nevertheless mainly from ga S of view of theory, 
and the exposition is lucid interesting. One may 
without reservation recommend Dr. de Boer’s book 
to physical chemists whose special fleld is surface 
chemistry, while at the same time one feels it should 
attract the attention of other chemists as a'directy 
systematic and not too complex application of the 
M. BARRER 


The Physical Chemistry of Surface Films 
By Prot. William D. Harkins. Pp. xvi+413. (New 
York: Reinhold Publi Corporation; London“: 
Chapman and Hall, Ltd., 1952.) 80s. net. 


HIS volume is almost exclusively a record of the 

contributions made to the subject by the author. 

Of the five chapters -by three have been 

ded from articles which he had previously 
published i in Jerome Alexander's “Colloid Chemistry” ; 

t it is made clear in the introduction that but for 
the availability of these articles it is unlikely that 
Harkins could have compieted the present book 
before his death in March 1981. 

While the book provides an impreæive picture of 
the many and varied contributions which Harkins 
made to our knowledge of the behaviour of surface 
films and deals in an interesting way with both 
the theoretical and practical of the 
subject, ib is often slightly misleading in that credit 
is not always given to other workers in the same 
field. Similarly, æ list of some two hundred and 
seventy publications by Harkins includes roughly 

one-quarter of that eee ee e a 
other than surface This, of course, serves 
to emphasize the breadth of Harkins’s interests ; but 
in the opinion of the reviewer it is a little unfortunate 
that contributions to other flelds, such as nuclear 
chemistry, artes ne elie debe eis or omitted from 
a book bearing the title ‘ 

In gpite of these commenta, this is a stimulating 
record and should prove of interest to the worker on 
problems m surface chemistry. Jamas BELI 


Finding Nests 

By Bruce Campbell. Pp. 256+24 plates. (London 
and Glasgow: Wm. Collins, Sons and Co., Ltd. 
1958.) 12s. 6d. net. 


Woa not only his own notes but those of his 
father and of the late Arthur Whitaker to draw 
upon, Bruoe bell has compiled an excellent book 
on the breeding its of British birds, with special 
reference to discovering their nests. The novice will 
here find a goodly store of information that should 
be hel to him in his field-work, and, what is 
more, information of complete reliability, whether it 
eoncerns the willow warbler in some bushy habitat 
of the English Midlands or the whimbrel on a Shetland 
moor. The birds are dealt with species by species, 
concise remarks made under the af 
“Distribution”, “Jeeson”, “Habitat”, “Nesting Bite”, 
> and “Methods”. The ph on 
“Methods” deals with methods - ‘of the nest, 
all based on experiance. This volume should make 
an ideal present for a bird-minded boy, sending him. 
Se R Baoeiga 
to increase our store of a te 
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THE FOURTEENTH INTERNATIONAL CONGRESS OF ZOOLOGY 


HE fourteenth International Congreas of Zoology, 

held in Copenhagen durmg August 5-12, was 
ttended by some eight hundred delegates, members 
nd associates from forty-eight countries, eee 
com Argenta and Australia to Fimlan 
J.8.8.R., from Japan and Hawaii to Canada and the 
Inited States; 104 attended from countries of the 
Eritish Commonwealth. The Congress, under the 
atronage of His Majesty King Frederik LX of Den- 
vark, enjoyed the hospitality of the University of 
‘openhagen, in the halls and lecture rooms of which 
he numerous meetings took place. 

At the opening meeting in the Festival Hall of the 
Thiversity the Congress was addressed by the Minister 
f Finance, Dr. Thorkil Kristensen, who welcomed 
se members to Co on behalf of His Majesty ; 
y the secretary-general of the Parmanent Committee 
f the International Congresses of Zoology, Prof. 
ouis Hage; and by the president of the 
end of the Danish Committee, Prof. R. 

Prof. J. Z. Young then delivered his lecture 
m “Some Thoughts on Zoological Communication” 

1 which he outlined his views on some aspecta of 
28 philosophy of zoology. The afternoon and 
ET don Nr debe psp Deo ct 
weption by the Lord Mayor and hae aol of the 

The greater 
by the 
mcotings of the sixteen sections, and of the Inter- 
mtional Union of Biological Sciences colloquium on 
19 distribution and origin of the deep-sea bottom 
«uns, ab which more than 250 communications weres 
epee there were in addition four general 


“foal ool called by the International Com- 
aittes on Soclouieal Nomenclature had been in daily 
asion for the week preceding the Congress; it had 
lacuaged s great number of nomenclatorial problems, 
ad prepared resolutions for consideration by the 
potion of the Congress d with Nomenclature. 
bæ were discussed further by the Section, and the 
sport and recommendations of the International 
mmmittee were presented to the final general session 

the Congress, at which they were formally adopted. 

survey of these proceedmgs follows this article. 

It was appropriate that a large number of the 
mmuniceations laid before a Congress meeting in 4 
vuntry of such ancient maritime associations as 
‘enmark should deal with various aspects of marine 
ology. A high proportion of papers in nearly all 
ao sections was, as would be expected, hased upon 
{perimental work; and although no spectacular 
w discoveries were reported, the Ai quality 

' the communications was hi 
scuasions were lively and E ag it is 
ypoesible to mention even the titles of all the many 
apers presented, and the folowing remarks report 
uy some items that particularly interested one 
elegate. 

Prof. Emil Witachi (Iowa) proposed to conclude 
“ agreament among vertebrate embryologista con- 
rning some basic principles that should guide the 
andardization of numerical systems of embryo- 
gical atages. This could be accomplished by 
<ribing to the nine great sections or ioda of 
boo gees & varying number of standard 
ages. He suggested the following system: I, 


Cleavage (1-8); I, Blastula (7); IU, Gastrula 
(8-11); IV, Primitive Streak (12); V, Neurula 
(18-16); VI, Tad Bud (17-24); VU, Embryo (25) ; 
VIII, Metamorphosis (26-34); IX, Fotus (35-36). 
Special investigators will differ in their needa for 
rn e of iode, and the desire for greater 

uld be met by letter suffixes. 
eaa are based mostly on features of external 
pein joie and preference is given to embryonic 
over extra-embryonic characters, to axial over 
lateral organs, and to cranial over caudal conditions 
of differentiation. The terminally additive nature of 
evolution within the vertebrates is expressed by the 
conclusion of embryonic development at progressive 
stages : 25 m fishes, 30-82 in urodeles, 34 in anurans 
and 36 in birds and mammals. 

Chr. Vibe Sica: Seat in discussing the zoo- 
geography of Greenland, pointed out that a study of 
the land fauna shows more and more clearly that it 
is the remnants of an old fauna which had a more 
or less circumpolar distribution before the glacial 
period, but which later on became confined to 
isolated localities distributed over the boreal and 
arctic area. The fauna has been able to exist during 
the glacial period and after beoause the straits on 
each side must have been more or lees closed, 
restricting the polar currents, so that the Gulf 
Stream influenced. the climate much more than it 
does at present. 

In a study of the ethology of the roe deer, F. W. 
Braestrup (Copenhagen) concluded that the social 
organization of the species, which is much less 
developed in the red deer, is not due to the organ- 
ization being patriarchal as claimed by Fraser 
Darling. Roe ie are not patriarchal, and the 
reason. for the looser social structure is merely that 
roe deer are mostly mhabitants of thick bush. 

O. B. Philp, J. F. Bell and O. L. Larson (Hamilton, 
U.S.A.) reported observations on peak populations of 
jack rabbits (Lepus californicus deserticola) in Nevada, 
and on evidence of exposure to infection or parasitic 
infestations which t influence population trends. 
Sick and recently dead animals were observed; but 
no major cause for decimation was discovered, nor 
has any recent ‘crash’ m population numbers occurred. 
Serological evidence showed exposure to Western 
equine encephalamyelitis, rickettaial spotted fever, 
brucellosis, and, to a much smaller degree, tularwmia. 
It is not evident that any of these diseases will be 
involved in the expected general die-off in the whole 
area. Hewitt’s opinion that the cause of the sudden 
plague which kills off the rabbits at their greatest 
abundance is probably of a multiple nature may well 
prove to be correct. 

Prof. A. Vandel (Toulouse) gave an account of 
the recently established “Laboratoire souterrain” at 
Moulis (Aridge), Part of the laboratory is actually with- 
in the cavern of the Grotto de Moulis, and is fully 
equipped for biological and physiological research. 
On the surface another building provides further 
laboratories, library and living accommodation for 
workers on all aspects of speleology including 


biospdldogis. 

Prof. P. Drach (Paris) described his investigations 
on the coral reefs of the Red Sea, which he explored 
by means of a self-contained tus that 
allowed depths of 50-70 m. to be The reefs 


+ greatest ocean depths, 


~ 
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of the Far-San Archipelago are 
diverse, but are all remarkable for the extreme steep- 
nena of their idea, which descend in a series of almost 
vertical cliffs separated by narrow platforms. The 
distribution of organisms on the reefs is dependent 
ae the turbulence of the water, the mtensity of 
uminstion, the depth, and the slope of the sides. 
The physical conformation of the reefs, and the 
existence of a submarine oliff 650 m. fit Darwin’s 
theory of the formation of coral reefs by subeaidence. 

In his paper on marine bottom substrata and their 
fauns, Prof. C. M. Yonge (Glasgow) showed that the 
major factors i mg the distribution of bottom 
invertebrates are food and the nature of the sub- 
stratum. The mam problem is the potential food 
value of the deposita, for detritus contains a hundred 
times more organic carbon than is contamed m the 
total fauna and flora. Knowledge is urgently required 
about the nutritive value of detritus, and about the 
factors controlling its local concentration.. Bottom 
associations cannot be regarded as conaisting of 
interdependent organisms as are the members of 
associations on land. ‘The carnivores depend upon 
the presence of the suspension- and deposit-feeders ; 
but members of these are all for the same 
food and so would actually benefit if 
were absent. In this connexion the paper by Prof. 
C. ZoBell (La Jolla, California) was of great interest ; 
in it he discussed the occurrence of bacteria in. the 
deep sea and their significance to animal lfe., It 
appears probable that they provide the first step in 
the chain of organic food subetances at great depths. 

But the communication of greatest general interest 
on marine biology was the lecture, illustrated by a 
colour film, given by Dr. Anton Bruun (Oopenhagen) 
on the methods and results of the Galathea 
tion, 1950-52. The Alm showed all phases of the 
voyage, the object of which was to explore the 
and it was a remarkable 
experience for most of the zoologists present to see 
close-up moving pictures of the extraordinary flahes 
and invertebrates as they were brought on deck from 
immense depths fresh and in their natural colours, 
and in many cases still alive. Many of the more 
striking collected an the voyage were on 
exhibition in the University Museum, and the vessel 
herself was lying in the harbour. 

A communication from Prof. C. Hubbe (La Jolla, 
California) gave news of one of the most interesting- 
of the larger Cetacea, the Pacific grey whale, which 
had been very nearly exterminated by the early years 
of this centary. It has lately made a great recovery 
in numbers, and as ita migration route passes close 
inshore off La Jolla, the roologista of the Scripps 
Institute have been able to make close observations 
on its numbers. The observations from land have 
been lamented by surveys made over the sea 
and dja ae of Lower California from a helicopter, 
and it has been ascertained that a population of 
many hundreds of the animals frequents these waters. 
The paper was illustrated by remarkable photographs 


of the whales taken at close range from the helicopter., 


Other aspects of marine biology were discussed, 
many others, in papers by G. P. Wells 
(London) on “Inherent Rhythms in the Behaviour 
of Worms”, D. L. Ray (Washington) on the “Diges- 
tion of Wood by Limnia lignorum’’, and Prof. P.-H. 


Fischer (Vietnam) on “Gasteropodes Excavateurs de - 
Roches littoral 


ee’’ 
These communications are, however, no more than 
a random sample from the immense variety presented 
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& variety ranging 
Analysis of Taxonomic Relatio 
“Polarised Light and pera 
“Perception of Low- cy Vibrations by Sem 
ius atromaculatus” I 


and Phyl 
Spermatic 


und der Epiphysolbehandiung bei Fischen”. 
The Danes are the most hospitable of hosts, an 


in addition tothe scientific seasiona they had pr 
pared a very full programme of excursions, reception 
dances and other social functions that were great! 
enjoyed and apprediated by the members of tł 
Congress—at the closing banquet a footnote on tł 
menu, in which all the main ingredients of the dishe 
were given their scientific names, warned “Ho 
nomina sunt conservanda in spiritu vine’, an echo + 
the deliberations of the International Committee c 
-Nomenclatare. 

At the closing General Session of the Congress a 
invitation conveyed by Dr. E. Hindle from the Roy» 
Society of London to hold the fifteenth Internation: 
Congreas of Zoology in London in 1958 was receive 
with acclamation, and Dr. G. R. de Bear, director «+ 
the Britiah Museum (Natural History), was elected r 
be ite president. British zoologista will hope that tl 
Government will place funds at the disposal of tł 
organizers of the fifteenth Congress on a scale simil» 
to the support afforded by the Danish Gavernma 
to the fourteenth. L. Hanemwon MATTHEWS 
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ZOOLOGICAL NOMENCLATURE 


AMENDMENTS TO THE INTERNATIONAL COC 
OF ZOOLOGICAL NOMENCLATURE 


HE fourteenth International of Zoolog. 

Copenhagen, August 1953, carried through ib 
second stage of the important and long overdt 
po of overhauling the Internati Code : 

logical Nomenclature, of which the first sta, 
took place at the thirteenth congress held in Par 
in 1948. The work on zoological nomenclature » 


was new and without it the pabeveneny would m 
have been. le. 

The procedure differed from that at any previar 
Congress in two essential respects: vem 
elaborate measures were taken to provide the Ca 
grees in advance of its meeting with an amp 
documentation on all the nomenclatorial problem 
to be considered ; second, ta were ma 
for the careful conaideration full discussion 
this material at a colloquium on zoological nome 
sc Aaa osha ia ee thats ie Saag Olan i 
prior to the opening of the Congress. The preparatios 
for this meeting consisted m the lication E 
the International Trust for Zoological Nomenclatiz 
oi esa in 1952 of a iad volume {voL 7) of th 

Bullen of Zoological Nomenclature containing a di 
cussion of the major problems of zoological nome 
clature which had been remitted by the Paris Congre 
for further study and for consideration flve yea 
later at Copenhagen. This volume was communicat 
by the Trust to museum nomenclature committe 
and. Ss zoological and pelsontological instit 
tions and served to secure for the Oopenhagt 
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$ “a large and representative range of oamment 
n difficult problems involved. Later—in 1953— 
hese commenta, together with the documentation 
elating to other items on the Copenhagen agenda, 
vere published by the Trust m two special volumes 
vols. 8 and 10) of the Bullsiin. In March of this year 
he Trust issued Invitations both to institutions and 
Teanizations concerned with systematic zoology 
mecludmg palæozoology) to appoint representatives 


o the colloquium. In addition, paan invitations ’ 


vere issued to the members of the International 
rommission on Zoological Nomenclature and to other 
erah known to be interested. in nomenclature. 
en the colloquium o on July 29, it numbered 
sore than à drawn in almost equal 
1umbers from the Old World and the New. Sixteen 
neetings were held by the colloquium before the 
„pening of the Congress, and the full and detailed 
lscussions held made-tt possible to reach agreement 
spon recommendations to be submitted on all except 
ane of the seventy items on the agenda. Some of 
he problems involved were of great complexity and 
night well have led to i t, if it had 
aot been for the general desire of all the members of 
he colloquium to achieve solutions which were both 
he best obtamable m the circumstances and m 
ddition commanded the general support of inter- 
sted zoologists. ` 
A further important and novel feature of the 
srocedure adopted at Co was the cleer 
ecognition for the first time of the easential difference 
sectween the advisory functions of the International 
yommission on Zoological Nomenclature in the 
egislative field and the strictly judicial functions of 
hat body. At Copenhagen—unlike at previous con- 
was no discussion of individual cases, 
which it was recognized could be dealt with better 
yy the Commission by means of postal votes. The 
vhole of the time available was thus devoted by the 
,oromission, the Colloquium and the Section on 
Yomenclature of the Congreas to the reform of the 
ode. This procedure posseases the great merit that 
a recognizes that it is vital that reforms of the code 
hould command the widest possible support of 
oologists generally and that, to secure this end, 
xtensive and representative consultations, followed 
wy full discussion, are essential. The practical value 
«f this ure is attested by the fact that it made 
t le to submit to the Congress a comprehensive 
eport on the whole range of problema considered. 
The first and most important single subject dealt 
vith was how to provide means for ensuring that 
ological nomenclature shall be both stable and 
accepted. The attainment of this object 
vas sought by a number of means: (a) the addition 
o the code of a preamble stressing that the foregoing 
vere the objecta for which it had been established ; 
©) the introduction of machinery for the disposal of 
he threat to stability represented by dormant 
sonana dubia; (0) the recognition (by a majority 
rote) of the principle of conservation under which, 
ubject to certain safeguards, a junior synonym 
which has been in general use for a considerable 
seriod will be protected from being replaced by a 
nior synonym which is virtually unknown and has 
carcely ever been used; (d) the addition of pro- 
igions for restricting and designating type localities 
or nominal species where those given by the original 
uthor were either too vague or incorrect. The 
econd addition to the code of great importance was 
he mtroduction of provisions for the recognition, 
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subject to strict safeguards, of neotypes as a category 
of type specimen in cases where the original type 
material is lost and definite identification is impossible 
without detailed examination of the dakar of a 
imen serving as a unique standard of reference. 
P Nent, the Oongreas introduced a comprehensive 
series of rules for the naming of texa belonging to 
the family-group of categories in place of the wholly 
inadequate provisions (Articles 4 and 5) in the 
present code. At the same time, the Congress intro- 
duced provisions for regulating the naming of orders, 
classes and phyla, the one field in which hitherto 
the code no provisions and in which 
the utmost instability and confusion prevails. Under 
these provisions, names belongmg to these gro 
like names for all lower categories, will be defined 
the type method. The selection of names for units 
already established in these categories will be made 
by committees of specialists in the Groups concerned, 
and an opportunity for comments by specialists will 
be provided before the names recommended by 
the committees are finally approved by the Inter- 
national Oommission and’ placed on the ‘Official 
Lists” established for this purpose by the Congress. 
Next, the Congress completely overhauled the pro- 
visions (Article 19) relating to the emendation of 
names, wiping away the ambiguities which im the 
past have led to much confusion and greatly reducing 
the area within which emendations will be per- 
miassible, niceties of etymology and the like no longer 
constituting & valid ground for emending a name. 
Having thus di of the major problems 
referred to it by tbe Paris (1948) Oongress, the 
Copenhagen dealt also with the large mass 
of problems which have been brought forward since 
the Paris Congress. Of these, the following call for 
special mention: (1) the withdrawal, subject to 
safeguards in the interests of current practice, of 
recognition from names first published in synonymies ; 
(2) the introduction of words designed to ensure that 
for a specific name published subsequent to December 


81, 1980, to acquire availability its author must have 


attempted to indicate the characters relied upon by 
him as diagnostic for the unit named ; (3) the banning 
of’the distribution of microfilms, microcards and the 
like as a method of ‘publishmg’ zoological names ; 
(4) the reversal of the Paris decision to substitute 
the page precedence principle for that of the First 
Reviser for determining the relative precedence to 
be assigned to names published m the same book 
and on the same date; (5) the introduction of pro- 
visions to prevent the wanton invalidation of specific 
names as junior secondary homonyms by unions of 
genera regarded as unjustified taxonomically by 
ialists in the groups concerned. 

Many of the provisions introduced at Copenhagen 
are marked by a provision of a novel character 
designed to enable systematista, wherever possible, to 
take advantage of the means afforded for ensuring 
stability , without havmg to submit every case 
individually to the International Commission. By 
this method, specialists are required to act on the 
provisions in question immediately upon the appear- 
ance in the Bulletin of Zoological Nomenclature of a 
notification of the publication by an author of 4 
paper in which he has taken advantage of the pro- 
vision concerned. Within specified iods, such 
action is open to challenge and, if so challenged, the 
case is to be referred to the Commission for decision. 
In other cases, the action taken becomes definitive 
at the end of the prescribed period and the name 
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concerned is placed on the appropriate “Official List” 
of valid names or on the appropriate ‘Official Index’’ 
of rejected names. This procedure, while of great 
convenience to systematists, mevitably throws o 
greatly increased burden of work upon the secretariat 
r of the International Oommiasion and, through the 
-increase in the amount of material to be published 
in the Bullsiin of Zoological Nomenclature, will 
increase still further the financial difficulties of the 
International Trust for Zoological Nomenclature, the 
_ incorporated body which conducts the business affairs 
of the (unincorporated) International Oommiasion. 
So serious, Indeed, are the difficulties of the Trust— 
which possesses no Income other than that obtamable 
from the sale of its publicatione--that the Right Hon. 
Walter Elliot, chairman of the Trust, paid a special viait 
expreas purpose of warning the 

zoologists and palmontologists there assembled—and, 
them, the great scientific institutions in 

which they work—that it would be impossible for 
the Trust to continue to mamtain the work of the 
Commission unleas a scheme were to be devised for 
providing the annual income eceasential for this 


purpose. 

During the , the colloquium drew up s 
report setting out m detail the recommendations for 
the reform of the code which it had adopted m the 
week preceding the opening of the and this 
report was discussed in draft both with the Inter- 
national Commission on Zoological Nomenclature 
and with the Section on Nomenclature of the Con- 
greas. As the result of these discussions, the report 
of the colloquium was submitted jomtly by both 
these bodies to the by which 
it was unanimously adopted at the final Oonotlum 
Plenum. The report of the colloquium accordingly 
constitutes the official record df the decisions on 
nomenclature taken by the Oopenhagen Congress, 
and,‘as such, will be an. indispensable work of reference 
to all systamatista until such time as it is possible, 
on the basis of the Paris (1948) and Copenhagen 
(1958) decisions, to prepare and promulgate a revised 
text of the oode. In agreement with the Congress 
and at its request, the International Trust for Zoo- 
logical Nomenclature is publiahing the report of the 
colloquium in book form. In order to bring this 
work within the reach of every zoologist, the Trust 
is subsidi this publication to an extent sufficient 
to enable it to be placed on sale for five ahillings 
(75 U.8. cents); copies will be obtainable from the 
offices of the Trust (41 Queen's Gate, London, 8.W.7). 
It is that lication will take place towards 
the of No Franom Haweinae 


CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 


OPEN DAYS 


Spree ama ert eds of the Chemical Research 
eddington, were held this year 

durmg panel Oh 22-25. A feature of the previous 
year was the new building provided for radiochemical 
work, and this year another new laboratory was open 
for Inspection. This was a building of prefabricated 
type but specially fitted for microbiological reeearch. 
It has a floor space of about 8,000 aq. ft. and contains 
five research rooms, an instrument room, a small 
library, a general fermentation laboratory with cold 
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ae E ee for the prepara 
tion and sterilization of media and Th 
design is such that the risk of contamimation o 
cultures is brought to a minimum. The air is filteres 
before entry, sliding doors are provided to preven 
draughts, and the walls and floors are finished te 
allow easy cleaning. This building was oocupie 
during November 1952. 

The main topic of the Microbiology is th 
fundamental study of the metabolism of sulphate 
reducing bacteria. Interesting exhibits related to th 
counting of these bacteria, and a damonstratian wa 
given of the presence of cytochromes detected fo 
the first time m anserobic bacteria. The productio» 
of sulphide and methane by anaerobic digestion c 
sewage supplemented with sulp wa 

Another exhibit illustrated the break 
down of aromatic compounds by bactbria isolate 
from filter beds in which effluenta from chemice 
works are rendered innocuous. An important sectio 
of the Group is the National Collection of Industrie 
Bacteria. ee ee of the Oollestion } 
to supply on request tures of bacteria require 
by industry and research establishments, and som 
seven hundred cultures were sent out during 1952 t 
organizations all over the world. The Collection no 
maintains nearly six hundred strains of bacterie 
as well as several antibiotic-producing organism 
deposited by the United Nations World Healt 
Organization. Research is being carried out on tr 
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istics and viability of the cultures. 
Earlier work of the Laboratory's Inorganic Grom 
revealed that certain flue dusts provide & concen 


production of these elements. A new clare e 
the work on the recovery of aaa Wiad dates 
wastes or low-grade materials is a for seleniu» 

im dusts and sludges Hen a oe 
sulphur dioxide produced the burning of pyrite 
in the new flash-roaster planta. In moat of the dus 
the -selenium content is small, ing from 10 a 
100 parts per million; but in one of sludge tł 
amount rises to 1—2 per cent, while m another typ 
three samples of which were shown during the ope 
days, the content varies from 7 to 21 cent on 
dry basis. If these sludges occur in sufficient quanitit, 
they may prove to be a useful source of this i» 
creasingly importent element. In addition to pu 
germanium and gallium prepared in the laborator, 
sarmiples of twenty other metals m a high state : 

ity were exhibited, the most striking of the 
being titanium p by the van Arkel proces 
These metals form part of the stock held by ti 
Pure. Metals Committee of the Department 
Scientific and Industrial Research. 

The Inorganic Group is also responsible for micr 
chemical and spectrographic analyses required eith 
by the Laboratory or other stations of the Depar 
ment. The sections concerned are well equipped wi 
modern apparatus, and the expert teams are prepar 
to give advice on the applications of these instrument 

The exhibits in the Radiochemical Group we 


chromatography and ion exchange. Of special intere 
in chromatography is the development of this proce 
to geochemical prospecting by a simple and rap 
method for use in the field. Extracts of the minex 
samples under study are obtained usually by sim} 
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acid treatment. Portions of the solutions so obtained 
are then applied to the bottom of & rec 

sheet of adsorbent paper on which a series of vertical 
slota are cut to form separated strips joined at the 
top and bottom. The sheet of paper ia then rolled 
into & cylinder and placed upright in ẹ beaker con- 
tainmg & small quantity of solvent and upward 
diffusion allowed to ceed for 10-15 mm. The 
sheet is then remo dried and sprayed with teat 
solution when coloured bands of the metals become 
visible. Comparison with standard stains provides a 
rough quantitative measure of the metal in the 
sample. This method has proved successful with 
<opper, cobalt, tin, zinc, uranium, lead, gold and 
niobium. 

Several exhibits demonstrated the application of 
ion-exchange resins to metal separation, and in two 
of these experiments, dealing respectively with 
wecovery of gold from cyanide solution and separation 
of copper and nickel, organic solvents were used for 
elution of metal from the resin. Equipment shown 
din this building included apparatus for radioactive 
ameamireament, automatic testing of the behaviour of 
won-exchange resins on repeated treatment with 
solutions, continuous recording of concentration of 
metal in solution by a polarographic technique, and 
Wiuorimetric determination of uranium. Apperatus 
wend methods for concentration of metals from 
minerals and ores were also exhibited. 

The work of the Corrosion of Metala Group is 
concerned with the study of oorrosion and ita 
prevention m aqueous golutions, in underground 
conditions and in the atmosphere. In these researches 
methods of reproducing the effecta of prolonged 
axposure in & short time are required, and many of 
the exhibits related to such acoelerated tests. These 
included high- and low-speed rotors, a standardized 
atmospheric test of a simple type, and a totally 
snclosed ‘weatherometer’ im which cycles of spray, 
Hight and heat could be applied automatically in 

redetermined proportions. To the same category 
ongs the study of the corrosion of boiler tubes. 
Here the effort is directed to the mtroduction of 
xonditions so that rapid corrosion occurs, reproducing 
the effect of prolonged use in service conditions. Once 
shis accelerated test is established, ıt will be used for 
she study of inhibitive measures. Apparatus aasem- 
sled for the corrosion of steels by hot flue gases was 
sxhibited. 

Much progress has been made in studies of the 
nhibition of sulphate-reducing bacteria. Examples 
of well-preserved iron articles, found m the site of 
an ancient tannery, led to the discovery of the 
bhibitive action of tannin and tannic acid; certain 
netallic salts are also effective, and from some 
1on-aggressive soils a species of Actinomyces has been 
solated which produces a thermolabile substance 
shat also inhibits the bacteria. Elementary sulphur 
s often found im the products of bacterial corrosion. 
Et has been found that aqueous suspensions of sulphur 
xert a rapid attack on steel comparable with that 
of dilute acid, and it ig possible that sulphur may 
slay a more important part in underground corrosion 
han was hitherto suspected. The specifle action of 
sulphur on iron and steel has been applied to the 
yxammation of the completeness of o metallic 
ihns on ferrous metal surfaces; it has also been 
applied to the etching of steel, and several striking 
examples of this were exhibited. 

Other subjecta illustrated by exhibita included the 
‘amoval of films from metal surfaces and their 
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examinstion by the electron diffraction camera, the 
study of inhibitive action by radiometric tracer 
technique, the use of electrical measurements m 
studying paints on steel in sea water, and the 
i aceon of inhibitors in temporary protectives 
and in : 

The purrfloation of industrially important organic 
compounds to the highest attamable standard 
(~ 90-9 mol. per cent) and the measurement of the 
physico-chemical properties of such materials has 
been a leading theme in the work of the Organic 
Group for some years. For ita effective prosecution 
this project requires specialized iques and 
methods which are outeide the scope of many mdus- 
trial or academic laboratories. Neverthelees, the 
results which flow from this claw of work have wide 
interest: on one hand, accurate and trustworthy 
data (melting pointe, boiling points, densities, 
refractive indices, solubilities, heats of combustion 
and ultra-violet and infra-red absorption spectra) are 
accumulated which are of theoretical and practical 
use; on the other, standard reference samples can 
be made available to outside workers needing them 
for calibration or analytical purposes. Several 
hundreds of such standards have already been dig- 
tributed. Many of the exhibits exemplified the tech- 
niques which have been applied in various parts of 
this work. ‘Thus, several kinds of very affective 
fractional distillation columns were shown, including 
an example of the spinning-band type. Fractional 

ization at temperatures between -- 180° and 
— 20° C. was also displayed in suitable apparatus. 
Spectroscopic methods are used, in conjunction with 
the plotting of freezing-point/time curves, for the 
estimation of residual impurities, and this crucially 
Important side of the work was fully illustrated by 
assemblages of equipment, much of which, including 
a mass spectrometer, has bean constructed at tho 
Laboratory. Other apparatus displayed was used in 
accurate measurementa of boiling point, heat of 
combustion, liquid—vapour equilibria and solubility 
in water. è 

In a different field of organic work the Inter- 
mediates Section of the Organio Group has applied 
its chief effort to the preparation of new potentially 
useful materials by carboxylation procedures and to 
the preparation of new ion-exchange resins containing 
phosphonic or arsonic acid groupe. Work on the 
applications of isotopically labelled compounds has 
also been continued. Many exhibits indicated the 
extent of success which has attended these lines of 
work during the past year. 

In the High Potymer Group work on semi- 
permeable membranes, the determmation of mole- 
cular weight, and ion exchange was shown. A new 
laboratory maintained at constant temperature has 
been built which is now being used for osmometry 
and other physico-chemical measurements, and 
apparatua on show in this laboratory included 
precision thermostat baths, a light-scattering photo- 
meter, interference refractometer and allied equip- 
ment. A range of membranes of graded permeability 
and suited for use in non-aqueous systems has been 
produced from polyvinyl alochol. Using membranes 
of an appropriate permeability, the molecular weighta 
of simple compounds of known structure may be 
determined by osmometry. Thus details were shown 
of the determmation of the molecular weights of 
tristearin, pentaiodobenzens and sucrose octaacetate. 

A new type of ion-exchange resin containing 
chelating groups was exhibited. Resins of this type 
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are of considerable potential importance m certain 
industrial applications of ion exchange. One exhibit 
showed a ayant resin being used for reducing the 
copper content of tap water from 1 p.p.m. to less 
than 0-05 ppm. Other ion-exchange i 

shown included a range of resins containing ion- 


“exchange groups at the surface only. 


RUMINANT DIGESTION 


DISCUSSION on “Ruminant Digestion” took 
place on tember 8 at a joint seasion of 


. Section I (Physiology) and Section M (Agriculture) 


of the British Association, during its meeting in 
LiverpooL 

The pase speaker, Mr. A. G. Singleton (Univer- 
sity of Liverpool), discussed the significance of the 
rate of passage of food through the ruminant stomach, 
and some of the factors controlling it. The efficiency 
of the ruminant ss a cellulose digester depends 
mainly on the delaying power of the rumen, which 
determines the time available for cellulose digestion 
to ocour. If the contents of the four stomach 
compartments are examined m an animal killed soon 
after feeding, the rumen and reticulum are found to 
contain pieces of bay or other food of a relatively 
large size, the amasum always contains very finely 
divided particles in & relatively dry state, and the 
abomasum contains particles of about the same size 
suspended in a more fluid medium. It seems either 
that particles do not leave the rumen and reticulum 
until they have attamed a certain smallness of size, 
or that the omasum reduces their size by a grinding 
action. Rumination and bacterial action tend to 
reduce particle gize in the rumen. There is little 
evidence of any triturating activity of the omasum ; 
eee cs eee 
action, but it seems more likely that it is prod 
by water absorption. There is some evidence that the 
reticulo-cmasal orifice has a valve-like action, and the 
omasum may control the flow of contents from the 
reticulum to the abomasum. 

The feeding of hay or of straw which has been 
chop or ground reduces its digestibility, a fact 
which was sssumed to be due to an increase in the raté 
of passage of the feed. Balch (1950), however, found 
that when ground hay was fed with normal hay it 
passed through the rumen more rapidly ; but when 
the whole ration was ground, it reamamed in the rumen 
for an abnormally long period, and fibre was leas 
completely digested. The reason for this is unknown, 
but the shorter time spent in ruminating, which is 
known to occur when the ration is ground, may be a 
contributing factor. This would reduce the amount 
of salivation, and it is known that an increase in the 
dry-matter/water ratio reduces the rate of cellulose 
breakdown. 

Tt has been shown that the composition of duodenal 
contents mnfluences the motility of rumen, reticulum 
and abomasum. Acid, protein and fat introduced 
into the duodenum inhibit the movements of these 
three compartments. Distension of the duodenum 
and abomasum also inhibits the movementa of other 
compartments. It appears that chemical end physical 
factors may exert an important influence on the 
emptying of the stomach, in addition to the factor of 

6 Sito. 

Mr. Singleton then described an electromagnetic 

method which is being used for continuously recording 
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flow through the duodenum, and with which the 
factors affecting the emptying of the stamach are 
being investigated. 

Dr. R. 8. Comlme (University of Oambridge) spoke 
on the nervous control of the ruminant stomachs. 
A strip of reticulum, attached to its blood and nerve 
supply, contracts in to stimulation of vagus, 
right splanchnic nerve (with the right adrenal 
removed), left thoracia sympathetic chain, and the 
intravenous injection of adrenaline. The vagal effects 
are stronger than the sympathetic and are abolished 
by atropme. The sympethetic effects are unaffected 
by atropine, but are prevented by sympatholytic 
drugs, such as 933 F., and by vagal stimulation. In 
chronic experimente, ramimante are unable to survive 
double vagotomy, which abolishes the normal pro- 
pulsive motility, whereas the sectioning of both 
splanchnio nerves is without obvious effect. 

In decerebrate calves and lambs, the meophageal 
groove closes m response to water flowing over the 
or to stimulation of the cout superior 
nerve, which could also produce reflex 


responses are affected differently by different stimuli. 
Reflex groove contractions can be inhibited by 
stimulation of the abomasal branch of the vagus. 
In decerebrate adult animals, reflex contractions of 
the reticulum could be invoked by stimulating the 
central ends of the abomasal, reticulo-omasal and 
reticular branches of the ventral vagus. Stimulation 
of the hypothalamus can produce movements in the 
alimentary canal, and even rumination. 

Dr. Comline then criticized the tendency to call a 
particular part of the rumimant stomach a pace- 
maker. The stomach movements are not myogenic, 
as are those of the heart; they dies when all 
extrinsic nerves are cut. A more table analogy, 
he said, is with the control of respiration, where a 
central rhythm is modified by afferent stimuli. 

Dr. A. T. Philipson (Rowett Research Institute) 
contributed a paper on absorption from the rumen 
of the sheep. The rumen, reticulam and omasum 
are lined by stratified squamous epithelium, but the 
layer of keratinixed cells ts much thinner than in skin, 
The finding that the concentration of short-chain 
fatty acids is about 7-10 times greater m the ramen 
than in the abomasum suggests that absorption takes 
place, and this has been proved by showing the 
presence of fatty acids in mgnificant concentrations 
in the blood leaving the rumen. Many investigations 
have been made on the rates of abeorption of short- 
chain fatty acids, and it is agreed that absorption iy 
more rapid when the pH is acidic than when it ie 
neutral or just over pH 7, and that an acidic pH 
has a greater effect with propionic than acetic acid, 
and with n-butyrio than propionic acid. ; 

A comperison of the fatty acids in the rumem 
with those in blood leaving the rumen does not agree 
with these findings. It is found that the proportions 
of fatty acids in blood and rumen are similar, except 
that leas butyric acid is present in blood. This led tc 
an investigation of the metabolism of these acids by 
the rumen wall, which showed that considerable 


‘losses of butyrate occur, while losses of acetate 


are small. Metabolism of propionate is meoreasec 
by the ce of carbon dioxide. The discrepancy 
is explamed by the fact that about half the butyrat 
absorbed enters the blood stream, the rest being 
metabolized, while a little leas than one-third of the 


propionate disappears. The scetate losses are likely 
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to be leas than 5 per cent of the total. It is probable 
that the ratea of absorption of these acids are related 
to their metabolism by the epithelium, but the 
evidence is meagre. Fluoroacetate inhibits their 
absorption, but not differentially; monoiodoacetate 
has no effect on the rates of absorption. Phosphoryl- 
ating mechanisms, therefore, do not seem to be 
concerned. 

With acetate it is poasible to study absorption 
from very weak solutions, as it is not metabolized to 
any great extent. It is found that absorption is 
proportionally more efficient for lower for 
higher concentrations. A possible explanation is 
that a mechanism exists for transporting acetate 
acroes the epithelium, but as the concentration in 
rumen rises the mechanism becomes saturated and 
any further transport is by the slower process of 
physical diffusion. 

Pennington has shown that rumen epithelium sn 
vitro can form ketone bodies from butyrate. The 
oxygen pape eae of the epithelium is considerable, 
even when no fatty acids are present in the medium. 
Glucose and butyrate increase oxygen consumption, 
but acetate does not. Propionate increases oxygen 
consumption only when carbon dioxide is present. 
Fixation of carbon dioxide occurs during the metabo- 
liam of propionate, and at least part of the propionate 
disappears via the tricarboxylio cycle, for succinate, 
an intermediary, increases when the cycle is arrested 
by the presence of malonate. The epithelium shares 
the unusual ability to form ketone bodies with 
liver and kidney. Another product of microbial 
activity is ammonia, and this is absorbed in 
substantial quantities, 0:3-0-4 gm. ammonia- 
nitrogen/hr. from ooncentrations of 50 mgm. 
ammonia—nitrogen/100 ml 

The removal of end-products is necessary if a 
reasonably constant environment is to be maintained 
for the bacteria, and in this respect hydrogen-ion 
concentration is important. Saliva provides a buffer ; 
but the permeability of the rumen to ions m solution 
is also mportant. Any solution im the rumen tends to 
change to a pH of 7:2—-7-4, whether acid or alkaline 
originally, and this is due to a differential passage 
of ions across the epithelium in both directions. 
When fatty-acid anions are absorbed, a proportionate 
amount of bicarbonate enters the rumen In the 
ramen liquor of normal sheep potassium and morganio 
phosphorus are in a much higher concentration than 
in plagma ; magnesium and calcium are also in excess, 
while sodium and chloride are lower, so that concen- 
tration gradients are not the only factors involved. 

Phosphorus apparently penetrates the epithelium 
only in minute quantities, while potassium is readily 
absorbed from rumen liquor or aqueous solutions. 
Sodium and chloride can traverse the epithelium in 
both directions, even against a concentration gradient. 
Water can pass across the epithelium. in quantity : 
hypotonic solutions placed in the empty rumen lose 
water, and hypertonic solutions gain water. The 
quantities absorbed do not increase directly with an 
increase in molarity, which suggests that there is a 
maximum rates of water flow under these conditions. 
The omasum is cable to water, and it is known 
to concentrate phosphorus, magnesium, calcium and 
chloride, either by water absorption or the passage 
of ions across its epithelium. 

The last speaker was Mr. R. J. Garner (Oniversity 
of Bristol), who discussed the intermediary meta- 
boliam of ruminants. Most of the carbohydrate 
digested is absorbed as short-chain fatty acids, all 
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available evidence indicating that very little glucose 
is absorbed from any part of the alimentary tract. 
Of these fatty acids, propionic is the only one known 
to be glycogenic ; it is rapidly converted into glucose 
in the liver, and very little enters the peripheral 
circulation. Acetic acid is oxidized by many tissues 
in both ruminanta and non-ruminants, and it is also 
utilized for fat ayntheais. The high arterio-venous 
differances in acetic acid concentration in the sheep’s 
head and the cow's mammary gland mdicate that 
it i metabolized extremely rapidly by ruminant 
tisgues. Butyrio acid is usually considered to be 
ketogenic, yet intravenous injection of sodium 
butyrate has been stated to relieve hypoglycsmic 
symptoms in lambs and rabbits. However, it is known 
that butyric acid is selectively metabolized by rumen 
wall, largely to ketone bodies, so that only a small 
proportion of the butyrate produced enters the blood. 

The adult ruminant depends on short-chain fatty 
acids for most of ita energy, and shows striking 
changes in ita behaviour towards glucose. One of the 
most remarkable features of the adult ruminant is ita 
ability to tolerate extremely low blood-glucose levels. 
The erythrocyte of the ruminant mw relatively 

le to glucose, so that the level of glucose in 
whole blood approximates to plasma levels. Even 
when this fact is considered, the ruminant is in a 
permanent state of hypoglycemia as compared with 
most other To This low blood-sugar level is 
accompanied by a reduced ability of ruminant tissues 
to utilize glucose. When injected intravenously it is 
removed from the blood at a much lower rate than 
from the blood of man or dog. In this respect the 
ruminant resembles a diabetic man. 

sea ruminants on a milk diet have a blood-sngar 
level and glucose tolerance similar to non-ruminants : 
the appearance of adult conditions coincides with the 
development of rumen function. It has been suggested 
that rt is the onset of ruminal digestion which initiates 
the change in behaviour towards glucoge, and there 
is some evidence that this change can be postponed 
by prolonged milk feeding, withholding roughage, or 
including antibiotics in the diet. 

The rise in blood fatty acid which follows the onset 
of ruminal digestion coincides with a pronounced 
fall m blood-sugar level, which suggesta that the 
increased intake of these acids may be a factor. 
However, horses and rabbits also absorb considerable 
quantities of fatty acids from the cecum, and yet 
remain normal im blood-sugar levcl and glucose 
tolerance. Fermentation in the rumen also leads toa 
fall in the amount of carbohydrate absorbed. In the 
non-ruminant, & high-fat, low-carbohydrate diet 
causes a reduction in blood ar level, a reduced 
glucose tolerance and a Aud rate of absorption 
of glucose from the intestine (due to a lowered 
hexokinase activity), a change approximating to the 
normal state of affairs in the rmmmant. 

The effect of diet on mtermediary metabolism ia not 
understood. It has been thet certain 
producta of metaboliam, includmg acetate, act as 
cellular regulators, shifting the emphasis in meta- 
bolism from carbohydrate to fatty acid according to 
nutritional conditions. Rumenal fermentation may 
cause the change in carbohydrate metaboliam simply 
by altering the proportions of carbohydrate and fatty 
acid available to the cell. Attempts to alter these 
proportions absorbed by the adult ruminant have led 
to no obeervable changes in carbohydrate metabolism. 
The low normal blood-sugar level of adult ruminants 
may be & result of a change in balance between the 
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pancreatic, anterior pituitary and adrenal hormones 
which regulate it. Dietary factors can affect the 
functional activity of the anterior pituitary and 
poesibly of the adrenal cortex, and can also alter the 
sensitivity to insulin. 

The foregoing pelea. bole that nutritional 
conditions are chiefly co in bringing about the 
Observed peculiarities in intermediary metaboliam 
snd hormonal balance in ruminants. In‘ conclusion, 
Mr. Garner suggested that the low blood-sugar level 
mmay be an adaptation of physiological importance in 
conserving carbohydrate for essential purposes. 

A. G. Briauwron 
1 Balch, O. O., Brit. J. Nirit., 4, 361 (1061). 


OBITUARIES 


Mr. R. Burne, F.R.S. 


By the death of Richard Burne, British zoology 
has lost far more than the maker of minutely perfect 
dissections and the writer of accurate and beautifully 
llustrated descriptions of animal structures, whose 
working life was t am John Hunter’s 
specimens in the Royal College of Surgeons. Burne 
was a shy, quiet man, who avoided publicity and, 
probably owing to a alight stammer, rarely read 
papers before scientific societies or delivered lectures 
to students. Few really knew him well, and still 
fewer were in a position to appreciate his outstanding 
abilities as a comparative anatomist. It was not 
until he was in his sixtieth year that he was elected 
a Fellow of the Royal Society. 

Burne carried the art of self-affacement to almost 
extreme lengths. He was always ready to credit to 
others the work that, as a matter of fact, he had 
himself acoomplished. He worked m Linooln’s Inn 
Fields just as William Clift, more than a century be- 
fore him, had done: a man whose whole purpose was 
the perpetuation of John Hunter's ideals as they were 
exemplified m his Museum. Like Clift, he had no 
care as to who was gi the credit so long as the 
work was done. Burne also found a likeness to Clift 
in that he was at heart a Londoner who loved to 
seek out odd corners and old sassociazions around 
Lincoln’s Inn Fields and the Inns of Court. Probably 
aome of his happiest times were spent when, in the 

iad company of hia fellow comparative anatomist, 

iok Gymer Parsons, he wandered about the 

Inns of Court when the day’s work was done and all 

was quiet in the deserted streeta around the precincts 

of the Temple. An eminent socologist he most cer- 

tainly was; but beyond that, all those who -knew 

him best will always remember that he was a gentle 

and a generous man in whom no thought of self- 

- interest ever intruded in the work to which he 
devoted his life. 

Richard Higgins Burne, the son of a solicitor, was 
born in London on April 5, 1868. He was educated 
at Winchester and to Oriel College, 
Oxford, where he graduated in nataral science in 
1889. For two years after leaving Oxford he worked 
at the Royal Collage of Science in South i 
and here came under the influence of that gifted 
teacher Thomas George Bond Howes, who was then 
assistant professor of zoology and succeeded Huxley 
in the professorship in 1895. In 1892, Burne was 
appointed as anatomical assistant at the Royal 
College of Surgeons and started his long and faithful 
service to the Museum that only terminated with his 
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retirement in 1934. Charles Stewart was conservator 
when Burne joined the staff, and after his death in 
1907 there began the long and ha association. 
with Sir Arthur Keith that lasted for the next 
twenty-three years. In 1908, Burne’s offi was 
changed to that of assistant curator and m 1912 to 
physiological curator. 

It i impoæible to over-estimate the value of 
Burne’s work in the service of the Hunterian Museum, 
and had it not been for his carefully compiled 
descriptive catalogues -of the specimens, it would 
have been imposible to face the task of reconstruction 
after the terrible losses by enemy action in 1941. The 
Gold Medal of the College was awarded to him in 
1925 and never was it better bestowed. 

Among Burne's most important published works 
are probably those dedling with the minute rami- 
fications of the vascular system of certam fishes. 
Moreover, these papers are the most characteristic, 
since they are founded on the minutely perfect dis- 
sections in the preparation of which he developed 
such extraordinary skill. A handbook of his dis- 
sections of the Cetacea, edited by Dr. F. O. Fraser, 
was issued by the British Museum last year. But 
Burne’s real life-work is embodied in the catalogues 
of the Hunterian Museum and in the collection of 
unpublished notes and drawings preserved m the 
College. In 1937, he was appointed a Hunterian 
Trustee, and until hia death his advice and his vast 
knowledge of the contents of the Museum were 
invaluable during the critical years of the Second 
World War and after the disaster that swept away 
so much of his lifes work. F. Woop Jonna 


Prof, L. Prandtl, For.Mem.R.S. 


Tas death of Ludwig Prandtl on August 15 at 
Gottingen has taken from the asronautical world one 
of its greatest pioneers, perhaps the greatest of them 
all imn the field of theoretical aerodynamics. He was 
seventy-seven years of age, having been born in 
1875. He was educated as an engineer. He occupied 
several teaching posts before gomg to Gottingen in 
1907, where he t the reset of his life and maugur- 
ated a school of aerodynamics and hydrodynamics 
which soon became famous out the world. 
While he will be remembered chiefly for his theoretical 
work, he was also a brilliant mentalist, and he 
get up at Gottingen a oo Ive aeronautical 
laboratory which contained the first really succesaful 
return-flow wind tunnel. Prandtl had appreciated 
the two essential features for steady flow in such a 
tunnel, namely, a fine-mesh honeycomb and a rapid 
contraction just ahead of the working section. In 
this tunnel he experimented with airship models at 
a time when the Germans believed that the heavier- 
than-air type of aircraft would have a great com- 
mercial future. He also studied the drag of spheres 
and oylinders and was apparently the first mvesti- 
gator to realize the i oe of stream turbulence 
m connexion with the critical Reynolds number of 
such bodies. 

In the theoretical feld, Prandtl’s original thinking 
illuminated almost all the fundamental problems of 
asrodynamios and opened new paths to the many 
scientists at Gottingen and elsewhere who were able 
to & his ideas and to follow them up. 


‘Among his earlier investigations was the study of 


the behaviour of an aerofoil of finite span, in which 
he gave mathematical precision to the ideas outlined 
years before in Britam by F. W. Lanchester, and 
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showed how to calculate the effects of aspect ratio 
of wings, and the interference between the two 
wings of a biplane or between wings and tailplane. 
It was a long time before the full significance of this 
work was appreciated in Britain, perhape because 
few of the origmal workers here had a good know- 
ledgs of German; indeed, it was not until the late 
Hermann Glauert translated and expounded Prandtl’s 
papers that we began to see how great and important 
were Prandtl’s contributions to aerodynamic theory. 
It is impoesible, m a brief notice, to mention all 
Prandtl’s major contributions ; one must be content 
to single out one or two of the most fundamental of 
them. He studied the flow of compresmble fluids 
and established the basis of what has now become 
an investigation of immense extent and of the 
greatest importance m these days of transonic and 
nic flight. But perhaps his greatest con- 
tribution was hia concept of the boundary layer and 
his brilliant mathematical treatment of it. By 
making certain assumptions which were approx- 
mately true in the thin layer of retarded fluid close 
to the surface of a body, hs was able to reduce the 
intractable general equations of viscous flow to a 
form which, though still far from simple,- was at 
least amenable to analytical solution in some cases, 
end to numerical integration in many more. This 
work led to an understanding of the phenomena 
underlying the drag of bodies of fine form, such as 


Nobel Prize for Medicine and Physiology for 1953 


Tume Nobel Prize for Medicine and Physiology for 
1953 has been awarded jointly to Prof. H. A. Krebs, 
professor of physiology in the University of Sheffield 
and director of the Medical Research Council Unit for 
Research in Cell Metaboliam, and Dr. F. Li 
head of the Biochemical Research Laboratories, 
Massachussetts General Hospital. 


Prof. H. A. Krebs, F.R.S. 


Prof. Krebe has mostly bean concerned with the 
study of metabolic processes by experimenta in 
ettro.’ The first of his two greatest contributions to 
biochemistry was from Freiburg in 1932, when he 
elucidated the mechaniam of urea synthesis in the 
liver, by discovering the participation of ornithine, 
citrulline and arginine through a cyclical proceas— 
& concept of unprecedented nature. His ent 
observations on the deammation of amino-acids 
demonstrated D-amimo-acid oxidase, and laid foun- 
dations for future studies of the r-acids. In Cambridge 
in 1935 he proved the synthesis of glutamine from 
glutamic acid and ammonia in tissue slices. After 
moving to Sheffield, he announced in 1987 his second 
major contribution, the citric-acid cycle. Before this, 
the path of oxidation of carbohydrate from pyruvate 
onward was unknown; although information was 
available, ita significance was not appreciated. Krebs 
supplied the missing evidence and the idea, again 
that of a cycle, and the problem was solved. The 
citric-acid cycle has stood the test of tme, requiring 
only amplifloation of detail; it is concerned with 
oxidation of fat and protein as well as carbohydrate, 
provides paths for gluconeogenesis and amino-acid 
synthesis, and is the chief source of metabolic energy. 
In recent years Krebe’s laboratory has been par- 
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differances-in the transition from laminar to turbulent 
flow in the boundary layer. In the hands of many 
who have followed Prandtl’s lead, we now have & 
fairly complete theory of asrodynamio drag which is 
of inestimable value to the aircraft designer. . 

While the highest tribute is due to Prandtl for his 
own original researches, no leas is, due to his out- 
standing success as & teacher and leader of thought. 
Among those who have passed through his hands at 
Göttingen are to be numbered some of the moet 
illustrious original thinkers and research workers in 
the aeronautical fleld; to mention but one name, 
Theodor von Kármán, who has done so much to 
extend Prandtl’s boundary-layer work. Prandtl 
received many honours in ition of his work ; 
in Great Britain he was awarded the Gold Medal 
and the honorary fellowship of the Royal Aero- 
nautical Society, the foreign membership of the 
Royal Society and an honorary degree of the 
University of Cambridge. 

With his death a very great man has passed from 
among us and his logs will be mourned by many who 
knew him personally—and by still more who knew 
only the value of his work-—in all countries where 
aeronautical science is an important activity. 

Ernnust F. Rawr 
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NEWS and VIEWS 


ticularly concerned with the movement of substances 
acroes biological membranes, and he has studied the 
uptake of glutamic acid and potassrum by tissue cells, 
processes driven by energy from metabolism. He 
has also employed isotopes in the quantitative 
investigation of oxidative phosphorylation and ion 
transfer. ` 

Dr. Fritz Lipmann 


After studying problems of muscle metabolism in 
Meyerhof’s laboratory and of fermentation in the 
Carlaberg laboratory, Lipmann set the pattern for his 
future fork when in 1937 he began to analyse the 
oxidation of pyruvate to acetate by bacteria. He 
found that the oxidation is acoompanied by phos- 
phorylation, and announced from Cornell University 
in 1989 that the ‘anergy-rich’ ester acetyl phosphate 
is an mtermediate. His celebrated article ‘“Metabolic 
Generation and Utilisation of Phosphate Bond 
Energy” (1941) organized and developed existing 
ideas and had the moet profound influence on subee- 
quent biochemical thought and research. Moving to 
Boston, Lipmann realized that acetyl phosphate is 
not formed in pyruvate oxidation in animal tissues ; 
some other substance had to be sought. By a bappy 
coincidence his own researches led to its identifleation. 
Studying the biological acetylation of sulphanil- 
amide, he discovered a new coenzyme, coenzyme A 
(coenzyme of acetylation). Finding that it is a deriva- 
tive of the vitamin pantothenic acid and a general 
constituent of living organisms, he quickly realized 
that it is of fandamental importance in carbohydrate 
and fat metabolism. By 1046 it was clear that some 
acetyl derivative stood at the entry to the oitric- 
acid cycle, on the paths of carbohydrate and fat 
oxidation and ketone-body formation. The idea grew 
that this was the acetyl derivative of coenzyme A, 
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and was confirmed after the isolation of this substance 
from yeast by Lynen and Reichert in 1951. In the 
meantime Lipmann persevered in the purification of 
coenzyme A and as a result ita structure has recently 
been settled. 


Plant Pathology at the Impertal College of Sclence 
and Technology, London : 
Prof. W. Brown, F.R.S. 


Mila a peed er canes snag tana eo Sina 
anny yaa seco ede AEAN 


: ee a rofeasor of plant pathology in the 
of Lon 


. resulta which they yielded. 


don, Prof. W. Brown severs a long hA 

with the Imperial College of Science and Technology. 
A graduate in arte and science of the University of 
Edmburgh, he went to London to undertake his 
first researches at South n. He after- 
wards carried out investigations for the Department 
of Soientific and Industrial Research and the 
Ministry of Agriculture. In 1923 he was appointed 
assistant profeasor at the Imperial College, and in 
1928 professor of plant pathology. On the retire- 
ment of Prof. V. H. Blackman, Prof. Brown was 
invited to become head of the Botanical Depart- 
ment. Ee geet he showed from the outset a 
tng inmght into the problems of mycology 

on plant pathology. The ae series of experimental 
studies of the physi iam carried out 
by him and his ales er ents are characterized 
equally by a directness and simplicity of approach, 
and by the profoundly interesting and important 
These investigations, 
with others on the growth of fungi and their 
variation in culture, and directly practical studies 
of diseases of crops, together with a teaching course 
both inspiring and thorough, constitute a landmark 
in this field of botanical endeavour. For Brown’s 


‘teaching and research have not only aroused the 


enthusiasm of his own students but have also 
reached a much wider body of scholars during the 
past thirty years, The work published in his own 
name, however, gives only & meagre and partial 
impression of his actual achievement; for through- 
out the years his laboratories were with 
research studenta from all of the world, and 
he gave all of them of his without stint. His 
general appreciation and comprehension of the 
problems of plant pathology in major crops were 
enhanced from time to time by wide travel, both in 
temperate and tropical regions. His eminence in 
his own particular feld, and in the fleld of scholar- 
ship generally, has been ized by his presidency 
of the British Mycological in 1988, of the 
Association of Applied Biologusta in 1044 and 1945, 
and of Section K of the British Association in 1951, 
and by his election to the Royal Society in 1038, 
At this time, Prof. Brown will be thought of with 


_ affection and respect by past studenta, colleagues 


and associates in every part of the world, and 
their good wishes will go with him mto what it is 
hard to conceive of as being other than an active 
retirement. 


Prof. P. H. Gregory 


Pror. Brown will be succeeded by Dr. P. H. 
himself 


Gregory, a former student and one who has 

ə & distinguished oareer in mycology and plant 

pathology. After an initial eduostion at Brighton 
echnical College, which he entered in 1024, 

Gregory undertook advanced study in the Royal 


A 
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College of Science in 1928, worki in plant 
pathology under the direction of Prof. Brown. An 
opportunity of continuing his stadies in Canada 
presented itself in 1981 when G became 
attached to the Manitoba Medical College to under- 
take research in medical mycology under Dr. A. M 
Davidson and the late Prof. A. H. Reginald Bullock. 
Dr. Gregory returned to an appointment m England 
in 1985, at Seale Hayne Agricultural College, the 
particular work being the mvestigation of diseases 
m outdoor horticultural crops in the south-west 
of England. On the outbreak of war he joined the 
soientific staff of the Agricultural Research Council 
to work on problems of potato virus diseases. . In 
1945 his experience was extended to industrial 
mycology when he was seconded to work -with 
LCL (Pharmaceuticals), Ltd., for one year to 
organize & research team working on peniocillm and 
other antibiotics. Thereafter, in 1948, be was 
appomted to the staff of the Department of Plant 


VOL. 172 


Pathology at Rothamsted tal Station. 
Dr. Gregory’s research has widely over the 
fields of mycology and plant pathol His pub- 
lished work, which inclu some scientific 


papers.publiahed independently and jointly, relates 
to plant pathology, plant virus diseases, medical 
and general mycology. His post at Rothamsted 
has given him practical experience in, and contact 
with, the problems of agricultural as well 
as with the special problems of plant diseases. 
Dr. Gregory was elected president of the Britiab 
Mycological Association m 1951 and edits the 
Society's Transactions, and he was formerly chair- 
man of the Plant Pesta and Diseases Committee 
of the Association of Applied Biologists. He 
will take to his new post oritical judgment and 
powers of organization based on a wide and varied 
experience. 
Scentific Lialson Officer In Wales: 

Dr. R. O. Jones 


Toa Department of Scientiflc and Industria 
Research has created a new post by the appointment 
of Dr. R. O. Jones to be ita resident liaison officer 
in Wales. Dr. Jones took up his new duties or 
November 1, his office being in the Welsh Board ot 
Health Building, Cathays Park, Cardiff. His task 
will be to study the industrial position m Wales witt 
the view of assisting in the identification of Industria 
problems amenable to research and in the applicatior 
of existing knowledge and research facilities to meer 
Welsh needs. To this end, he will work in clos 
collaboration with other government departments ir 
Wales and with Welsh cad dei and regional organ: 
izations. It ia hoped to provide a link betweer 
Welsh firms and the research laboratories of th: 
Department of Scientific and Industrial Research 
the research associations and others, and to mak 
more readily accessible in Walesa the scientifls 
information already available within the Depart 
ment'’a organization. Dr. Jones has already spen 
more than a year in a preliminary examination o 
Welsh problems in these fields. <A graduate o 
University College, Swansea, and of King's College 
London, he has in recent years been a member of th: 
headquarters staff of the De t of Bcientifi: 
and Industrial Research. ore that he war con 
cerned in the development and utilization of non 
ferrous minerals, after having served for some year 
in the Geological Survey and Museum. He is » 
member of the Court of the University of Wales, Os 
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the Court of Governors of the University College of 
South Wales and Monmouthahire, and of various 
educational and other bodies associated with the 


Principality. 
The Carnegle United Kingdom Trust : 
Mr. J. Wiikte 


Mr. Jamms WiLkIn is due to retire from the 
secretaryship of the Carnegie United Kingdom Trust 
on March 3], 1954, when he will be succeeded by 
Mr. D. N. Lowe (Nature, October 31, p. 794). Mr. 
Wilkie became secretary of the Trust in 1939. He 
had to face almost mmmediately the disorganization 
caused by the War, which pat & sudden stop to 
many of the major projecta of the Trust but, at the 
same time, enabled useful work to be done in new 
fields. Wilkie helped to deal with this situation 
quickly and effectively, and he tackled with success 
and enthusiasm the Trust’s scherne to help amateur 
choral and orchestral societies, professional orchestras 
and Sadler’s Wells. The Trust might claim that it 
was for a time the ‘Arts Council’ of the country, 
and Wilkie was a member of the first C.K.MLA. 
committee under Dr. Tom Jonee which ultimately 
took over, as the Arta Council, many of the concerns 
that had been helped by the Trust. Wilkie was 
always quick to react to new ideas and suggestions 
and to form judgments on their merita. He succeeded 
early in his career aa secretary of the Trust m 
establishing most cordial relations with other Trusts 
and with all officials with whom he came mto 
contact. During his time as secretary of the Trust, 
Wilkie has taken an active interest in different forms 
of social work and in the adult education movement. 
He has served on numerous committees and has 
been a valuable member of them. He has taken a 
great interest in many aspects of library work, and 
in 1951 was president of the Library Association. 


Meteorological and Magnetic Survey of the Oceans 


Dr. B. M. Cwitona, associate professor of physics 
in the University of British Columbia, has just sailed 
from Hamble near Southampton in the Princess 
Watmai, a 48-ton 74-ft. yawl, to begin a magnetic 
survey of the Paciflc and other oceans. For this 
tela a non-magnetic vessel is required ; none has 

available smce the American non-magnetic ship 
Carnegie was burned out off Samoa in 1929, and Dr. 
Cwilong has designed a small 34-ft. vessel, Non- 
magnetic III, which is nearing completion in Van- 
couver. The Princess Waimas will serve as a base-ship 
when the two ships join forces in Hawaii, for the 
survey work in the Pacifico, which is scheduled to 
take three years. Dr. Cwilong graduated at the 
University of Warsew, and later carried out research 
at the Warsaw Institute of Experimental Physica, 
specializing in spectroscopy, and at the National 
Meteorclogical Institute. He was attached as a 
scientist to the Polish tramimg ship Dar Pomorza 
during 1933-34 and circumnavigated the Atlantio, 
and in the following year, on the mvitation of the 
Swedish authorities, he joined the crew of the famous 
Swedish training four-master Abraham Rydberg. 
Durmg the Second World War he was attached as an 
expert to the Polish Air Force and eventually reached 
Britain. He then went to the Clarendon Laboratory, 
Oxford, where he studied the formation of ice particles 
m cloud. Since the War, Dr. Cwilong has spent 
three years In New Zealand, as a senior lecturer in 
physics at Victoria University College, Wellington, 
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and a further three in the University of British 
Columbia as asociate professor and head of the low- 
temperature laboratory. Dr. Cwilong hopes to take 
meteorological and atmospheric electricity measure- 
ments on the first part of his voyage, to the Bahamas, 
and he may investigate the formation of thunder- 
clouds and waterspouts in the Doldrums. Part of the 
scientific equipment has been provided by the Air 
Miniat 


Royal Soctety of Edinburgh: Officers for 1953-54 


Toa following have been elected officers and 
members of council of the Royal Society of Edin- 
burgh for the session 1953-54: Presideni, Prof. 
James Kendall; Vtos-Prestdents, Prof. J. H. Gaddum, 
Prof. James Ritchie, Prof. R. O. Garry, Prof. W. M. 
Smart, Dr. A. H. R. Goldie and Prof. C. M. Yonge ; 
General Secretary, Dr. J. E. Richey; Secretaries to 
Ordinary Meetings, Prof. J. Norman Davidson and 
Dr. T. R. Bolam; Treasurer, Mr. A. W. Young; 
Ourator of Library and Museum, Dr. Douglas Guthrie ; 
Members of Counci, Prof. Norman Feather, Sir 
Godfrey Thomson, Dr. D. P. Cuthbertson, Principal 
H. B. Nisbet, Prof. T. C. Phemister, Dr. J. B. 
Simpson, Prof. Meirion Thomas, Dr. J. M. Cowan, 
Dr. David Jack, Prof. J. M. Robertson, Prof. D. 


Whitteridge and Prof. E. M. Wright. 


Mathematics and Sclence Teachers In Scotland 


In Nature of October 24, p. 750, & note was 
published referrmg to a committee to advise the 
Secretary of State for Scotland on the supply of 
mathcmatics and science teachers in Scotland. The 
fall committee is as follows: Sir Edward Apploton 
(chairman); Prof. E, T. Copson, profeasor of mathe- 
matics, University of St. Andrews; Prof. J. M. 
Graham, Lord Provost of Aberdeen; R. L. Gwilt, 
general manager of the Scottish Widows’ Fund and 
Life Assurance Society, and president of the Faculty 
of Actuaries in Scotland; Dr. W. J. Jenkins, chair- 
man of the Nobel Division of Imperial Chemical 
Industries, Ltd., Ardeer; A. G. McKimmie, head- 
master of Allan Glen’s School, Glasgow; W. G. 
Marskell, superintendent of the Research Depart- 
ment of Babcock and Wiloox, Ltd., Renfrew: Dr. 
A. R. Murison, rector of Marr College, Troon, ex- 
president of the Educational Institute of Scotland ; 
Dr. H. B. Nisbet, principal of Heriot-Watt College, 
Edinburgh; J. N. Toothill, general manager of 
Ferranti, Ltd., Edinburgh; H. P. Wood, director of 
studies, Jordanhill Training College, Glasgow; and 
A. L. Young, director of education, Aberdeenshire. 
A. G. Roger and J. B. Beaumont, Scottish Education 
Department, have been appointed assessor and 
secretary respectively to the Committee. Communica- 
tions in connexion with the Committee should be 
addressed to the , Committee on the Supply 
of Teachers of Mathematics and Science, 8t. Andrew's 
House, Edinburgh 1. The terms of reference of the 
Committee are: “fto consider and report on the 
causes and effects of the present and prospective 
shortages of teachers of mathematios and science in 
Scottish secondary schools and to suggest remedies’. 
The Committee will maintain liaison with the National 
Advisory Council, which deals with the supply of 
teachers in England and Wales, and with the Advisory 
Council on Scientific Policy, which advises the Lord 
President of the Council in the exercise of his re- 
sponsibility for the formulation and executuon of 
Government acientifio policy. 
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Myxomatosls Advisory Committee 


In reply to a ion in the House of Commons 
on October 29, Sir Thomas Dugdale, Minister of 
Agriculture and Fisheries stated that he and the 
Secretary of State for Scotland have set up the 
. following committee to advise on the problems arismg 
in connexion with myxomatosis in rabbits ‘and the 
Fe that should be taken by the Government : 
Merthyr, Dr. C. H. Andrewes, H. Collison, Dr. J. W. 
Evans, Prof. R. E. Glover, H. Gardner, J. Scott 
Henderson, the Hon. Mrs. George Lane, O. T. Plumb, 
J. N. Ritchie, J. O. Sandford, W. H. Senior, Major 
R. Verney and Harold Woolley. He added that 
all reasonably practicable steps are being taken to 
‘stamp out the only two known outbreaks of the 
‘disease that have recently oome to light in Kent. 
Measures are also being examined for the protective 
inoculation of tame rabbita in case myxomatosis 
should spread. Future policy will be determined in 
the light of recommendations from the new Advisory 
Scottish Postgraduate Scholarships In Agriculture 

Tum t of Agriculture for Scotland has 
awarded the following postgraduate acholarships in 
agricultural subjects, tenable for periods up to three 
years, at the institute shown: Husbandry, Q. Brown 
and P. M. Bremner (School of Agrioulvare, Cambridge), 
W. J. Donald, N. O. Lawson and T. M. Sutherland 
Milani: of Reading); Agricultural Hnginserwng, J. 
Roddan J. H. 8. Torrance (King’s College, 
Coie of Durham). The current awards of the 
following have been contmued: Husbandry, J. Eadie 
(University of Edinburgh), D. Stuart Hay (University 
of “Wisconsin), R. Laird (Ohio State University), 


Shepherd (Rhuakura Station, 
Hamilton, New Zealand); Agricultural Economics, 
A. V. Vickery (Agricultural Economics Research 


Institute, Oxford). 


Internationa] Botanical Congress, 1954 


Tam International Botanical Congress to be held 
im Paria in July 1954 will include, among ita sections, 
one dealing with phyoology. The prelunmary 
programme of ita meetings moludes comparative 
cytology and biochemistry in relation to classi- 
fication, algal life-cycles, classification of Chloro- 
phyoeae, algal evolution in relation to the origin of 
vascular planta, foasil algae, ecology and geographical 
‘distribution of marine and freshwater algae. Special 
excursions, in relation to marme and freshwater 
algae, are planned both to precede and follow the 
congress. Suromaries of original communications, 
not vig DA hundred words in length, should 
be sent to f. Feldmann (marine) or Dr. P. 
Bourrelly (freshwater), at the Institut Oceano- 
graphique, 195 rue St. Jacques, Paris 5, before 
January 15, 1054. 


' -International Congress of Genetics 


Ar the final sesion of the International 

of Genetics recently held at Bellagio, Italy, the follow- 
ing resolution was unanimously ‘The 
Congress asks the International oaae not to 
recommend that the next Congress be held in any 
country to which it may be expected that scientists 
would be refused permission to enter on grounds of 
race, nationality, religion, place of birth, or political 
associations past or present”. 


n (chairman), Lord Dundee, Lord ' 
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Announcements 


De. Haroro Kiva, C.B.E., F.R.S., late chemist 
to the Medical Research Council, has been awarded 
the Addmgham Gold Medal for 1952 by the trustees 
of the Wm. Hoffman Wood Trust for his work on the 
curares and the decamethonium compounds leading 
to the relief of pam and suffering in humanity. 

Mr. Canes Broponpx is retirmg in December 
from the post of senior technician, after forty-seven 
years service m the t of Zoology, King’s 
College, London. Former students and members of 
staff are invited to attend a dinner to be given in 
his honour on December 11. Those wishing to attend 
should write to Dr. M. E. Brown, De t of 
Zoology, Kimg’s College, London, W.C.2, by 
November 25. 

Sma Roan Dunoara, chairman of British Glues 
and Chemicals, Ltd., has been elected president of 
the British Standards Institution im succession to 


Viscount Waverley, whose three-year term of afflce 


has ended. 


Mn. Huwry S8. Darra has been appointed as 
head of the Hop Research Department of Wye 
College (Unrversity of London), near Ashford, Kent, 
and will be taking up his duties nm A next 
year. Mr. Darling, who ia a graduate o Queen's 
University, Belfast, is at present senior lecturer in 
zoology in the Faculty of Agriculture of the Uni- 
versity College of Khartoum, having previously 
sarved with the Insect Infestation Division of the 
Ministry of Food, with the Middle East Anti-Locust 
Unit, as entomologist m the Research Division of 
the t of Agriculture in Uganda and also 
m e similar capacity with the Sudan Ministry of 
Agriculture. 

Toa Meldola Medal, which is the gift of the Society 
of Maccabwans and is normally given annually, is 
bemg offered for award early m 1954 to the chemist 
who, being a British subject and leas than thirty 
years -of age on December 31, 1958, shows the most 
promise, as indicated by his or her lished chemical 
work brought to the notice of Council of the 
Royal Institute of Chemistry before December 31. 
Communications should be addreased to the President, 
Royal Institute of Chemistry, 30 Russell Square, 
London, W.0.1, the envelope being marked ‘“Meidola 
Medal”. 

THs autumn general meeting of the Iron and teel 
Institute will be held in the offices of the Institute 
(4 Grosvenor Gardens, London, 8.W.1) during 
November 24-25 and will be followed on the after- 
noon of November 25 and the whole of the succe ding 
day by a symposium on the process of sintering. 
Further information can be obtained from the 
Secretary of the Institute at the above address. 


Taa third international congress of Alpine meteor- 
ology will be held m Davos, Switzerland, pies. 
April 12-14, 1954. The four topics to be consid 
in detail at the meeting will be synoptic meteorology, 
radiation, bioclimatology, and snow and ice. Davos 
ia the most important climatic station in Switzerland 
and is the site of two important institutions: the 
Physico-Meteorological i ari Deavos-Platz, 
and the Federal Institute for the Study of Snow and 
Avalanches, Weisafluhjoch-Davos. Those wishing to 
reed. should write as soon as poesible to Dr. 
W. Marikofer, Observatoire physico-météorologique, 
Davos. 
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ANTICHOLINESTERASES 


SYMPOSIUM on “Anticholinesterases”’, jointly 

arranged by the British Pharmacological Society 
and the Fine Chemicals Group of the Society of 
Chemical , was held in the lecture theatre of 
the Welcome Foundation, London, during March 
27-28. The symposium was divided into four sessions, 
at the first two of which the chemical -features of 
anticholinesterasesa which confer inhibition and the 
mode of their action tn vitro were discussed, and for 
the third and fourth seasions the acute effects and the 
chronic effects, respectively, in the mode of action 
im vivo ware considered. The full text of the con- 
tributions will be published in due course by the 
Society of Chernical Industry. 


Chemical Features which confer Inhibition : 
Structure Action Relations 


Prof. J. H. Gaddum gave a historical review of 
the discoveries of anticholinesterases, starting with 
the first known one, eserine or physostigmine, which 
was originally obtained from the ordeal beans used 
in Old Calabar in Nigeria for the trial of witches. 
When one native accused another of being a witch, 
a council of chiefs was summoned and the accused 
was asked to state his cage. The usual reply was a 
demand for trial by ordeal, which aa fe in public 
and was watched by a crowd af onlookers. The 
accused swallowed the beans, either as the dry kernel 
or in the form of an infusion. If this produced 
vomiting, the prisoner was righ puoi and the acouser 
might be made to go through the same ordeal. Those 
whose consciences were clear were confident of their 
ability to vomit and were more likely to do so than 
those with consciences who ate slowly and 
without dence so that they abeorbed the poison 
and died. According to T. R. Fraser (1862) about a 
hundred and twenty natives died in this way each 
year out of a population of about a hundred thousand. 
The beans were brought to Europe m 1840 and first 
investigated by Sir Robert Christison, who was pro- 
feasor of materia medica in Edinburgh at that time. 
Prof. Gaddum divided the anticholinesterasea into 
three groups: drugs allied to eserine which oam- 
bine revermbly with the enzyme; active organio 
phosphates the actions of which are irreversible im 
miro; and like octamethylpyrophosphoramide 
(‘Ompa’), which are not active by themselves but are 
converted into active, organic phosphates in the body. 

After this introduction, Mr. A. H. Ford Moore 
concentrated on compounds containing phosphorus. 
He outlined their development from derivatives of 
phosphoftuoridie acid, culminating during the Second 
World War in the discovery of high activity of the 
di-isopropyl ester, di-isopropyl ftuorophosphonate. 
At the same time, work had progressed in i 
where Schrader had found that certain derivatives of 
phosphoramidic acid show insecticidal properties. 
"On the basis of thege two types, further developments 
have taken place, and Mr. Moore summarized the 
paeen ay structure-activity relationship in this 

ald by pointing out that a residue 
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is esential, as suggested by Schrader, together with 
an acyl group. The Æ’ is preferably an alkoxy group, 
while the R” can be an alkylamimo group, another 
alkoxy group, a methyl group, and so forth. The 
so-called acyl group can be a fluorene, a nitrile, 
another phosphate radical, etc. It is only neceasary 
that, at the moment the compound comes into 
contact with the enzyme, the acyl group is removed 
and the group containing the phosphorus attached 
to a speciflo group of enzyme. 

Mr. A. W. D. Avison considered anticholinesterases 
containing at least one aromatic ammonium group, 
and using the concept developed by Bergman, Nach- 
mansohn, Wilson and others—namely, that the true 
enzyme posseases at least one grouping called the 
anionic aide which is capable of reacting with the 
ammonium group, and another called the esteratic 
side reacting with carbamate, and possibly identical 
with the grouping reacting with the phosphorus- 
containing drugs——he gave a complete review of the 
work in this field, starting with ingens contributions 
by Stedman and Stedman and continued by Aeachli- 
mann and Reimert with their discovery of prostigmine. 
Mr. Avison therm touched upon further variations, 
particularly on substances, mentioned later in the 
discussion by F. O. Copp, which have two quaternary 
ammonium groupe in one molecule, and on those 
claimed by Funke, Depierre and Krucker to be many 
times more active than other drugs in this field. 
He also mentioned the phosphostigmines having 
ammonium groups and dialkylphosphate groupe, the 
latter in place of the car 

In the discussion, Drs. G. 8. Hartley and B. O. 
Saunders referred to the phosphorus-containing com- 
pounds, while Drs. A. L. Morrison and F. A. Atherton 
divided their attention between the ammonium- and 
phosphate-bearing substances. Finally, K. Bulloch, 
who had investigated the series of alkylating oyto- 
toxic subetances i I f mustards, 


mentioned possessed any remarkable anti-enzyme 
activity. 

In summing up the first session, Prof. F. Bergel 
pointed out that the over-all impression gained was 
the presence of two sites in the cholinesterase, at 
least in the true cholinesterase, with which the 
make contact: an ‘anionic’ group which reacts with 
the quaternary ammonium groupe of the inhibitors ; 
and an ‘esteratic’ group which combines with the 
O-acetyl of acetylcholine or with the carbamate 
gro of the ‘stigmines’. This is also the one 
which undergoes phosphorylation by the phosphorus- 

icholinesterases. Looking at a future 
working programme, further studies of the purifica- 
tion of the cholinesterases would be desirable. It 
would also be useful to have a definite estimate of 
the stoichiometry relation between drugs and enzymes, 
and to carry out testa with substances which have 
two or more phosphate groups or three or more 
ammonium groups in the same molecule, if pogsible 
at the right distance, as indicated by present specu- 
lations on the enzyme structure. 


` brought out some of the difficulties of fitting all the - 


\ 
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Mode of Actlon of Antichollnesterases In vitro 
, The chairman, Dr. E. Stedman, pomted out some 


of the anomalies in the nomenclature of the cholin- 
esterases, and later in the discussion Mr. W. K. 


cholinesterases into the classical ‘true’ and ‘pseudo’ 


types. 

The general theme which emerged from this session 
of the symposium was that the following general 
reaction may t the steps involved in the 
hydrolysis of subetrates and the inhibition by 
reversible inhibitors such as prostigmine, eto., or by 


hale aaa compounds: H + Aey) = 


[E - - - Aap] —> > Ay + B--- Age 








FEO +4 


where Æ is cholinesterase, A the substrate, etc., and 

w and y are the acid and alcohol groups of ester. 
After pointing out many of the experimental 

difficulties in studying the inhibition of ag els ate 


prostigmine and related compounds, Dr. F. Hobbiger 
showed that these inhibitors are hydrolysed at their 


ester However, reaction (3) is slow, while 





-reaction (1) is fast, so that the enzyme is inhibited. 


This pomt was further elaborated in the discussion 
by Dr. H. O. Michel, who described some of his work 
with high enzyme and inhibitor concentrations. 
Under these conditions the inoreese in activity 
obtained upon dilution is mainly due to the progress 
of reaction (3) rather than to the reversal of reaction 
(1). Dr. Hobbiger also pointed out that inhibitors 
with no ester group, such as choline, are true reversible 
inhibitors since reactions (2) and (3) are not involved. 
In the organo-phosphorus inhibitore, Dr. 
W. N. Aldridge showed that these substances are not 
specific inhibitors for cholmesterase but are general 
inhibitors for enzymes possessing carboxylic esterase 
activity. The evidence available was shown to be m 
agreement with the view that cholinesterase’ is 
phosphorylated durmg inhibition—that is, reactions 
(1) and (2) are fast, while reaction (8) is very slow. 
The high energy of activation associated with the 
return af enzyme activity after mbibition with 
difnethy] p-nitrophenyl ph te is in agreement 
with such & process. 8 discussed which 
affect inhibition and the return of enzyme activity 
included the properties of the particular a SAAR the 


stability of the mhibitor and pnt oahpaarl 
(other than the labile group) a ed to the phos. phos- 


phorus atom. Dr. Aldridge also the 
mhibitory proceas for cholinesterase in relation to the 
enzymes which hydrolyse organo-phosphorus com- 
pounds rapidly. 

Finally, Dr. B. A. Kilby discussed the metabolic 
conversion of certam organo-phosphorus compounds 
into anticholinesterases. Octamethylpyrophoephor- 
amide (‘Schradan’) has little in vitro activity against 
cholinesterase, but after Injection nto mammals the 
animal dies with symptoms of acetylcholine poisoning. 
Evidence was given that ‘Schradan’ is converted sn 
vivo to a powerful anticholinesterase, and the theory 
that this conversion involves amine-oxide formation 
was examined. The evidence for the metabolic con- 
version of diethyl p-nitrophenyl thiophosphate 
(parathion) to a more active inhibitor was also 
reviewed. This aspect was extended in the discussion 
by Dr. J. O. Gage, who showed the resulta of his 
experiments indicating that it is converted to: the 
highly active diethyl p-nitrophenyl phosphate (para- 
oxon, Æ.600). There is, however, no information 
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o dhe n alana ea Se: a 
oxidstions., 

In summing up the session, Dr. H. Blaschko 
referred to the usefulnees of the Wilson—Bergmann 
model of cholinesterase in the analysis of the different 
types of anticholinesterases. He ho that the 
oe ee ee erstanding of 

biological significance of the various cholin- 
esterases. The recognition that coenzyme A is of im- 
In acylation reactions other than acetylations 
makes it possible that compounds like succinylcholine 
or benzoylcholine may be the normal substrates of 
those cholinesterases I are not 
Involved in the metaboliam of acetylcholine. 


Mode of Actlon of Anticholinesterases jn vivo: 
Acute Effects 


The chairman of the third seasion, Dr. W. Feldberg, 
reviewed the factors which determine the symptom- 
atology of the anticholinesterases. First, they may 
have side actions which are not due to inhibitors of 
cholinesterase. Second, although the moat striking 
affects resulting from inhibition of cholinesterase are 
those due to accumulation of acetylcholine, there 
may be other changes either m the function of 
cholinergic nerves or in the reactivity -of the effector 
structures resulting from the fact that the products 
of hydrolysis, choline and acetic acid, are no longer 
available’ at the site of acetylcholine liberation. 
Finally, the symptoms of mhibition of cholmesterase 
ree ect ta Deng Wala oe Sivas ceed n 
anticholmesterase, whether it ita selectively the 
pseudo or the true cholinesterase, whether it is 
soluble m water, or im lipoid media or in both and 
in what proportion, and whether it is hydrolysed in 
water or inactivated in the body by some other 
means. Referring to the terminologies proposed for 
the two groups or families of cholinesterases, Dr. 
Feldberg streased that, fram the physiological point 
of view, the terms ‘pseudo’ and ‘true’ cholinesterase, 
which are generally accepted in Britain, are more 
satisfactory than any other so far proposed, and he 
ho that no new terminologies would be introduced, 

ore we know the physiological substrate or sub- 
strates of the peeudocholmesterases. 

The following speaker, Dr. H. Columbine, pointed 
out that failure of respiration is the predominant 
factor for the lethal effecta of anticholinesterase. He 
gave a detailed analysis of the importance of broncho- 
spasm, neuromuscular block and central depression 
of respiration for the various anticholinesterases. 
= important role of central failure was stressed, 

a ee mechanisms were discussed. 


; Barnes then reported on the effects 
of repaated doses of some anticholinesterases in 

tized dogs, rabbits and rats. `The animals 
may be saved from the effecta of an otherwise lethal 
dose of paraoxon (p-nitrophenyl diethyl phosphate) 
by a short period of artificial ventilation and will 
then withstand further doses of the mhibitor without 
respiratory effects. He then discussed the relation 
between neuromuscular block and inhibition of 
cholinesterase on the isolated rat diaphragm, and the 
relation between enzyme inhibition and the occur- 
rence of Irregular movements in the isolated dia- 
phragm and in the whole rat. 

Dr. M. Parkes was concerned with the protective 
effect of atropine and hexamethonium against the 
toxic effects of igmine and tetraethyl pyro- 
phosphate (TEPP). Further, from his findmgs m 
guinea pigs that decamethonium and succinylcholine 
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uce neuromuscular block which can be ee | 
neostigmine and ie but not by tetraethyl 
pyrophosphate ar di-tsopropy! fluorophosphonate, he 
infers that the aimple explanation of the anticurare 
effect of anticholinesterase drugs is not entirely 


In the discussion, Dr. F. Hobbigar compared. the 

in vitro and tn vivo activities of the anticholinesterases 
tetracthyl pyrophosphate, and tertiary and quatern- 
ary aminophenyl-, qumolyl- and dialkyl hates. 
He discussed the tion between L 50 sn viro and 
D 80 in vivo, the duration of action’as a function 
of the dialkyl side-chain (the duration increases 
with the length of the chain) and reactions not due 
to cholinesterase inhibition. Dr. W. L. M. Perry 
discussed experimenta on the output of acetylaholine 
from the superior cervical ganglion of the 
cat, which lead him to believe that the choline 
formed from the acetyltholime released by pre- 
ganglionic nerve stimulation is immediately resyn- 
thesized to replenish the stock of acetylcholine 
‘available’ for release. In the of esearine, 
hydrolysis of acetylcholine is prevented and the 
failure to form choline is suggested as the cause for 
the fatigue whith occurs under these conditions in 
the transmission in autonomic ganglia. Another 
aloha ea age alma deed dy oN Merk E. J. 
Zaimis. She has found that, after neostigmine, even 
when used in very small doses, it becomes necessary 
to increase the voltage applied to a motor nerve in 
order to obtain a maximal response from the muscle. 
This effect is not explained by mhibition of cholm- 
esterase and suggests that neostigmine may interfere 
directly with the permeability changes which occur 
during activity in the nerve membrane. 

Next, Dr. M. Pickford described the use of di- 
ay se fluorophosphonate im order to obtain 

ormation about the chemical tranamission of 
nerve impulses in the raoptico-hypophyseal 
system of the hypothalamus: When injcotod among the inactiva 
supraoptic cells of both sides into dogs, di-tsopro 
finorophosphonate caused oliguria or anuria, 7 
lowed by a period of polyuria lasting for several 
days—in other words, a transient diabetes insipidus. 
During this period, intravenous injections of acetyl- 
choline did not produce ther usual oliguric effects. 
From these and other i Dr. Pickford could 
conclude that acetylcholine is the tranamitter of 
at least one group of nerve fibres impinging on 
the tic nerve cells. The problem discussed 
T Dred. Dof concerned the occurrence T cide ly 
oline in blood of-atropmized animals 
[ie of ron and the correlation, or lack of 
on, between tween. acetylcholine levels of blood and 
which develops with successive 
ene of this ‘anticholmesterase. Dr. J. Elke 
on the effects of intraperitoneal mjections 
in! rats of tetraethyl pyrophosphate, di-tsopropyl 
fuoroph. te and Nu 1250 on the cholinesterase 
inhibition m different perts of the brain. With tetra- 
ethyl pyrophosphate, inhibition never exceeded 62 par 
went in any part; with the two other inhibitors there 
was greater inhibition (70 per cent) in the midbrain 
than in any other brain region, but the unequal dis- 
tribution was only. seen when the doses given were 
aot too high, otherwise inhibition became more 
iform. 

Dr. A. Todrick discussed the effects of thirty ant- 

onists of acetylcholine on the cholinesterases of rat 
beds. Curariform drugs were found to be mainly in- 
mhibitors of the true cholinesterase, parasympatholytic 
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Cg of the pseudocholinesterage, but Dr. 
Todrick said that he did not want to suggest that 
this difference is responsible for the pharmacological 
effecta of these substances. Mr. D. $. Meyers’s con- 
tribution concerned the problem of whether the 
ocholinesterase is responsible for destruction of 
acetylcholine in the intestinal wall. From his experi- 
ments with Dr. Admiral, in which the inhibition 
of true and pseudocholinesterase by different in- 
hibitors was correlated with the motor activity 
produced in the intestinal wall, the conclusion was 
reached that the peeudocholinesterase does not take 
this role in the intestinal wall but that the enzyme 
responsible is the true cholinesterase, partial inhibi- 
tion of which is sufficient to lead to symptoms of 
acetylcholme accumulation. 
In summing up this session, Sir Charles Lovatt 
Evans pointed out that biochemical studies have not 
provided all the answers that are wanted. The 


classification of es concerned in the hydrolysis 
of acetylcholine and other esters is ing m tho 
extreme, and it ia clear that -the motion mto 


true and pseudocholinesterases by no means gives 
the full. picture. The physiologist always hopes that 
pharmacological agents may provide tools for a 
selects ae analysis finer than is possible by other 
Means o and there were examples m the 
symposium of that type of investigation. He said 
that hé would like to see in such investigations a 
clear distinction between the effecta of agents which 
paralyse alternatively either the true or the pseudo 
type of cholinesterase, however vague the various 
sub- might be. The rather indefinite fanctions 
of the peeudo type might thus be made out. His 
own experiments with the submaxillary glands have 
indicated that the inactivation of the pseudo type of 
enzyme has but little effect, as compared with the 
effecta of agenta which inactivate the true enryme, 
or both es. Unfortunately those agents which 
mactivate true and have very little effect on the 
pseudo enzyme are very easily reversible, so that the 
effecte are difficult to localize. He wondered whether 
some of the data which have been obtained from the 
perfused ganglia should not be repeated with some 
other agent less easily reversible than eserine, which - 
is the one usually employed, and with some other 
tigsuea or organs, if suitable anes could be found. 


Mode of Action of Anticholinesterases In vivo: 
Chronic Effects 


The chairman for the fourth sesion, Prof. G. R. 
Cameron, reminded his audience that the in 
tion of chronic toxicity is still one of the most difficult 
and uncertain problems in the fleld of toxicology for 
reasons: clinical changes are almost 
Invariably unpredictable, there being no evidence of 
any correlation between the chemical structure, 
physical characteristic and toxic effect that can be 
made use of; on account of the latent period which 
may elapse before clmical and other features become 
apana; and. on account of the insidious nature of 

io toxic action. 

In so far as the latter is concerned, a wide variety 
of changes may be induced ranging from vague ill- 
health, ansamia, growth and metabolic distur 
to carcin The subject is also made difficult 
because of the Jack of a short-cut to the assesament 
of toxic affects. At present we have to depend upon 

rolonged animal experiments or astute clinical 
ogis. For that reason Prof. Cameron urged upon. 
eee a 
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working out simpler methods for the asseasment of 
dangerous effecta. 

Following Prof. Oameron, Prof. A. Wilson dincussed 
the chronic musearmic, nicotinic and central effects 
of di+sepropy! flucrophosphonate in normal subjecta 
and compared the effects of this substance and neo- 
stigmine in patienta with myasthenia gravis and the 
changes accompanying these effects m the cholin- 
esterase levela of blood. He reported, further, an the 
effecta of di- -isopropy! flnorophosphonate or the central 
nervous system of normal subjects and of patiente 
with functional paychoses. Dr. L. Bidstrup and Dr. 
J. A. Bornell then gave a detailed description of the 

is which occurs in patients poisoned by the 
two cholinesterase-inhibitors triorthocresy] phosphate 
(TOCP) and bts (monoisopropylamine) ftuocrophos- 


paralysis 

United States of America in 1980; several thousand 
people were affected and there were some deaths. In 
these cases gastro-intestmal oe were followed 
after a latent interval of two to three weeks by 
eds Oa gre BR a PP fic NEE Sa a 
ility due to legions in the central nervous system 
affecting particularly the pyramidal and cerebellar 

tracta of the spinal cord. 

In the for new organic phosphorus com- 
pounds which would be effective as insecticides but 
leas toxic than parathion and other related substances 
already in use, bts (monotsopropylamine) fluoro- 
phosphine was discovered. Three people employed 
on the manufacture of a small quantity of this 
compound by a pilot process developed the symptoms 
and signs of acute organic phosphorus poisoning. 
Two developed paralysis in the third week after the 
acute episode. 

Both triorthocresyl phosphate and bts (monots- 
propylamine) fluorophosphine are selective inhibitors 
of pseudocholinesterase and were found to cause 
demyelination; the lesions in the central nervous 
system of man in poisoning by the latter are confined 
to the pyramidal tracta, whereas in poisoning by the 
former the spino-cerebellar tracta are affected as well 
and there are lesions in the cerebellum. It is, how- 
ever, the opinion of Dr. Bidstrup and Dr. Bornell, 
based on the alinical findings and electromyographic 
studies in the cases of poisoning by bis (monotso- 
propylamine) a a aa that the central 

nerve lesions 
of conduction at 


Junctions. 

The demyelination was discussed in detail by the 
next , Dr. F. A. Denz, who reported on these 
pathological changes in peripheral nerves and in the 
central nervous system in various species. The tracts 
affected vary in different ies. The lesions were 
obtained with triorthocresy! phosphate, dissopropyl- 
and diethyl-fluorophosphonate and with bts (mono- 
isopropylamine) fluorophosphine. The problem was 
discussed whether the primary effect is on the myelin 
sheath or on the axon, and why some tracts are 
affected and others not. In the chicken the same 
tracts are involved as in beriberi. Closely connected 
with this blem were the following contributions 
vin by. Prof. R. H. §. Thompson and Dr. A. N. 
Davison. Prof. Thompeon showed that the paralysis 
produced by triorthocresyl phosphate is not due to 
inhibition of true cholinesterase at the motor end- 

plate,, as originally suggested by Bloch. The 
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when 
e (for 
example, tsooctamethylpyrophosphoramide), although 
inhibition of the central nervous system of the 
experimental animals was as strong as after triortho- 
cresyl phosphate, demyelmation did not occur. 
Similarity, Dr. Davison, based on his results obtained 
with cholinesterase-inhibition of the central nervous 
system of birds by triorthocresyl phosphate, dis 
(monotsopropylamime) fluorophosphine and ssvocta- 
methylpyrophosphoramide, came to the same con- 
clusion that prolonged inhibition of pseudocholin- 
esterase does not to be & prerequisite for 
demyelination. Complete inhibition and 
fast recpvery of the cholinesterase activity be 
produced by the ting compounds 
cresyl phosphate and bis pea e detain 
fluorophogsphine, as well as by the non-demyelimating 
ound tsooctamethylpyrophosphoramide. Judged 
by affects on the ocholinesterase of the 
central nervous Tn, these compounds are appar- 


ing the first fow days 
after mjection. Furthermore, it has not been possible 
ued uoe is in the rat, beets prolonged 

complete inhibition of peeudocholmesterase. 
The mechaniam underlying demyelination thus 
remains obscure; but it is Interesting and probably 


. significant that, so far, only selective inhibitors 


of peeudocholmesterase have produced such late 
lesions in the oentral and peripheral nervous 


system. 

In the subsequent discussion Dr. G. 8. Hartley 
pointed out that the two organo-phosphorus com- 
pounds with which the late development of sete 
effects has been mpst clearly establish 
opposite ends of the scale of water- and oil solubility. 
Bis (monotscpropylamine) le of all the is the most 
completely water-favourable all the compounds 


examined, and 1 phosphate the most 
completely Dr. Aldridge’s indication that 
the latter is first converted by the body 


into another compound may throw some light on 
this apparent anomaly. Prof. Biggart’s closmg 
remarks dealb with the medical and pathological 
aspecta of the antiaholmesterases, and he pointed out 
aome of the pertinent, unsolved problema. 


RATIONS FOR LIVESTOCK IN 
BRITAIN 


HE Seottish Group of the Nutrition Society 

organized a conference on “Problems im pro- 
viding Rations for Britam’s Livestock”, which was 
held in Aberdeen, centred on the Rowett Research 
Institute, during October 1-2. Prof. R. Q. Baskett 
was in the chair, and pe ee ee A 
Aitken, A. S. Barker, 8. ett, K. J. Carpenter, 
J. A. Crichton, J. Duckworth, A. Eden, W. 8. 
Ferguson, W. Holmes, H. R. Humphries, W. R. 
Muir and K. L. Robinson. 

The time of the conference was opportune, for 
domestic and foreign trade in feeding stuffs and 
compounds has largely passed out of the control of 
the Ministry of Food and baok to the hands of 
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private traders. The Ministry’s regulations no longer 
control the types of feedmg compounds that can be 
manufactured or the kinds and amounts of ingredients 
that can be included. In addition, the use of certain 
antibiotics as growth stimulants m stock feeding has 
recently been legalized. 

Circumstances have changed since farmers and 
compounders were last free to buy feeding stuffs and 
to use their skill and to combine them 
into belanced rations for farma atooke Since then the 
feeding stuffs moving through the channels of inter- 
national trade have changed in volume, supplies of 
some remaining abundant, supplies of others being 
greatly dimmished. Even trading in exportable 
surpluses that are plentiful is not free from difficulty, 
aince the official policies of foreign countmes burdened 
with these commodities are not materially affected 
by relaxation of controla in Britam. Such problems 
that faced the Ministry of Food have not disappeared 
with the return of trade to private hands. 

The pattern of Britain’s agriculture has 
since pre-war days. With more intensive use of land 
and greater domestic production of feeding stuffs, 
with greater numbers of liveatock and their greater 
reliance on home-grown feeds, many feeding problems 
are different from those before the War. But none 
of these problems has been neglected. After the 
frst abrupt changes in 1939 other changes came 
gradually, and as problems have become apparent 
oe has developed m directions dictated by 

em. 

Early in the conference the trends in supplies of 
feeding stuffs ın the international markets were 
examined. Supplies of cereals are good and likely to 
continue to be reasonably plentiful. Supplies of 
protein concentrates are poor, and likely to remain 
90. Emphasis was rightly placed on the limitations 
of current knowledge about the nutritive values or 
feeding potentialties of many protein-rich plant 
by-products, it being i that scientific 
knowledge is extensive only so far as soya bean and 
groundnut meals are concerned. 

Emphasis was placed on the contribution that 
graw and grassland products can make to solving 
present and future feeding problems. Grass is the 
most important single crop m Britain, already pro- 
viding between 65 and 70 per cent of the energy 
needed by the nation’s lvestock together with 
important amounts of protein, while remaining the 
cheapest source of these nutriente. There remain 
great opportunities for increase in grass yield per 
acre on many farms. 

It ‘was recognimed that mastery over grass pro- 
duction is easier to attain than efficient use of the 
crop as it grows in the fleld. The first step towards 
greater efficiency is the correct combination of strip 
grazing of properly manured grass (the herd being 
restrained by electric fencing) with conservation of 
the excess grasa for winter feeding. By full exploita- 
tion of grass throughout the year, jmportant quan- 
tities of feed, and especially of protein concentrates, 
can be saved in the dairy herd. These are then 
avaiable for pigs and poultry. 

Difficulties in such intensified management of 
grass were frankly stated. Most important of all is 
the effect on farmers and farm workers of the 
monotonous nature of daily work on a dairy farm 
paged on high grass production. Also, various 
liseases appear to be closely linked to the feeding of 
young, highly nutritious grass, although they can be 
argely controlled by careful management. Again, in 
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some areas, grass is not a reliable crop, whereas in 
others it offera to farmers a greater security against 
adverse weather. 

In addition to the savings in concentrates that the 
greater use of grass permits in the milking herd, the 
prospects of economy in rearing replacements for the 
herd were also examined. Special attention was given 
to the resulta now coming forward from studies of 
one-egg twin heifers reared on different planes of 
nutrition. In spite of the slow growth they permit, 
low planes of rearing have practically no influence on 
final size at maturity; and although the onset of 
first wetrus is delayed by about three and a half 
months, subsequent fertility is not effected. On 
changing animals from s low plane of rearing to & 
high plane, there is a rapid incroase in growth-rate, 
and heifers reared on low planes of nutrition gam 
rapidly in weight during the first lactation. Milk 
yields of animals reared on low planes of nutrition 
are somewhat lower in the first lactation, and to a 
lesser extent in the second. Economy in costly 
winter feeding can be practised with safety, provided 
that good summer grazing is available ; but if heifers 
are to be bred in mid-winter to calve the following 
autumn, it may be necessary to provide a genorous 
winter ration to ensure early fertility. 

Economies in the feeding of pigs and poultry were 
geen as a problem in securing a more efficient use of 
protein concentrates, and particularly in devising 
rations that would allow the deflexion of scarce and 
costly animal] by-products to those animals that noed 
them most: to breeding stock and young stock. It 
is now posmble, without using any supplements of 
the ‘animal protein factor’, to make rations oxolu- 
sively from plant sources that will meet all the needs 
of pigs from 90 Ib. live weight to bacon weight and 
of birds throughout the laying year, provided the 
eggs are not to be used for hatching. Under British 
conditions it is much lesa difficult to meet the needs 
of these stock for vitamin B,, than for riboflavin, 
widespread deficiency of riboflavin existing in many 
flocks of breeding birds. Small economies can be 
made in the use of feeding stuffs in rearing bacon 
pigs by following a system of restricted feedmg ; but 
such savings are made largely at the expense of 
prolonged rearing times—that is, at the cost of 
greater labour and overhead charges. Only limited 
savings of concentrates could be made by the use of 
herbage in feeding bacon pigs. 

Strees was placed on the need for more information 
about the energy that common feeds can provide for 
poultry and about many protein concentrates used 
in practical pig and poultry rations. As a guide to 
the energy value of feeds, the crude fibre-content 1s 
known to be unreliable ; but Little research is directed 
to finding analytical methods that will give a better 
prediction of the amount of energy that non- 
ruminants can extract from feeds and put to 
productive use. More active research is developing 
in the fleld of assessing the supplementary value of 
protein-rich concentrates in rations, and this is 
leading to a better understanding of the nutritive 
value of traditional protein sources. Less-known 
products, such as the meat meal, grax and condensed 
solubles, produced by the Antarctic whaling industry, 
are under special study, not only to determine the 
value of existing producta but also to aid in the 
improvement of whale processing on factory ships 
and at shore stations so that minimal damage is done 
to this important source of extra protein for pig and 
poultry feeding. 


“^ for an antibiotic to exert a th 
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The stimulation of growth and the savings in feed 
that are the possible resulte of fortifymg a ration 


with antibiotics were also discussed. The picture, 


. continues to be indistinct. Where a condition existe 
ic effect, a 
spectacular result will be observed. In carefully 
controlled experiments small advantages will usually 
be found. In practical trials on farms the response 
‘to antibiotics is extremely variable, but farmers may 
choose to pay for the safeguard that an antibiotic 
can give. 

The conference concluded with a discussion of the 


recognition of difficulties that must continue to face 
those whose task it is to translate the new findings of 
research stations into ‘profitable practices on the 
farms in Britain, where the farming systems are so 
diversified. Jons DUCKWORTH 


MIXING OF THICK LIQUIDS, PES 
AND SLURRIES 


@ recent report of the Committee on Chemical 
Engmeering Research of the Department of 
Scientific and Industrial Research, it was poimted 
out that the general subject of mixing is one which 
would profit by more fundamental research. Although 
the mixing of thick materials is a matte of consider- 
able industrial importance, there is virtually no basio 
information about such problems, and most 
mixing machines have been deine by intuition 
and the use of empirical methods. On September 25 
the British Society of Rheology organized in London 
a symoposium on the “Mixing of Thick Pastes 
and Slurries’’, in the hope of collecting what mforma- 
tion is available and of clarifying the more important 
scientific aspects of the subject. 
The symposium was opened by Mr. P. V. Danok- 


werts (Depar kaont of Chemical Univer, 
sity of Cambridge) with a paper on “General Aspects 
of Mixture and Mixing”. excellent introduction. 


to the subject first considered how the extent of 
mixing could be measured quantitatively. For this 
purpose Mr. Danckwerts introduced the concept of a 
scale of scrutiny’, which he applied to the minimum 
size of the regions of segregation In the mixture which 
would cause it to be regarded as imperfectly mrred 
for © purposes. The goodness of mixing could 

by two factors: the ‘soale of 
segregation’ is a measure of the size of the regions of 
segregation, or ‘clumpe’ of the-unmixed components, 
in an imperfect mixture, while the ‘intensity of 
segregation’ is ẹ measure of the departure of the 
composition from the mean value, averaged over all 
the points in the mixture. Some proposed experi- 
rn a were desdi bod on tha Taing <E tivo diferente 
coloured pastes, where the number of intersections 
per unit length appearing along & cut section of the 
mixed material would provide & measure of the scale 
of ti For thick pastes the intensity of 
pute ation sil Be agua! to : ° 


analysis could help considerably m simplifying 

to mixing problems. For the 
ewtonian liquids of the same vis- 
cosity, the of ‘segregation can be 
as a function of seven variables, but by use of 
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dimensional analysis this can be reduced to four 
dimensionless groupings of variables. Some of these 
groupings represent t properties of the state 
EF ii toto. gad aa Real Froude aad Pn 
numbers, while others can be given a physical 
gignificance such as ‘number of clumps’. These 
concepts may be of considerable use in ‘scalmg up’ 
results from models to larger mixers. When mixning 
liquids of unlike viscosities, many more complications 
are introduced, and for Bingham aolids a dimension- 
less to a ‘stiffness factor’ 


Mr. E. H. Jones (British Cotton Industry Research 
Association) next gave a short paper on “The 
Preparation of Pastes of Starch and Oertam Gums 
for use in Textile Materials”. The property of 
‘weavability’ is imparted to textile threads before 
weaving, by treating with a sizing solution. The 
amount of size taken up by the threads as they pass 
through the solution depends largely on the viscosity 
of the sizing solution, and it is important to keep 


_ this constant. The solution contams some clay as a 


suspension, some tallow as an emulsion’ and some 
inorganic salts as a solution, as well as 

starch and guins as a colloidal suspension. At present, 
an & is being made to develop a 

which ly a flred weight of solids to the 
thread, even if the viscosity of the solution should 


vary. 

In the first paper of the afternoon sesion, on “The 
Mixing of Wheaten Flour Doughs’’, Mr. 8. J. Cornford 
(British Baking Industries Reasearch Association) 
reviewed the literature on this subject and considered 
how the mixing characteristics of flour doughs can 
be used to ict the suitability of a flour for bread- 
making. effect of mixing on flour doughs 
partly on the atmosphere in which the minng is 
carried out, as the mechanical effect is modifled by 
air inclusion and oxidation during mixing. Three 
factars contribute to the resistance encountered 
during mixing: mechanical resistance, _ protein 
ln pani EE The peaks in the curve 
due to these causes do not necessarily coincide, and 
it is possible for- same agents to affect one peak 
without affecting the others. 

A peper by Mr. D. O. Broome (Limmer and 
Trinidad Lake Asphalt Co.) was read in his absence by 
Mr. A. E.Howes. Although mixing of thick materials 
is. such an important technioal matter to the 
asphalt industry, there has been little mprovement 
in its mixing machines during the past half- 
century. Same progress is now being made, and & 
continuous mixer for bituminous road-mixes has been 
introduced in the United States. In Britain an 
improved type of ‘whirlpool mixer’ has receritly been 
developed, and this les mixing to be carried ,out 
in a considerably shorter time than with the older 


types of mixer. ee eee 


Tiree paria by amber of the Laboratory al 

gave an account of the problems 
B in mixing soil and cement when making 
special types of road. One of the main difficulties is 
segregation during in siu mixing due to the greater 
density of the cement, resulting in & low concentration 
of cement at the upper surface of the road. 

Mr. F. N. Sparkes discussed the problems caused 
by the fact that engineers tend to specify concrete 
mixes which are ‘leaner’ than formerly. Such mixes 
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into two groups. One group has a Curie point between 
500° and 580° C., and the other between 200° and 
250° O. These two groups correspond with the A- 
and B respectively. AB-grains which 
contain A- and B-constituentsa in & ratio of approx- 
imately 6: 1 predominate. 

As mentioned previously*, both the 4- and B-grains 
show normal thermo-remanent magnetization, and 
only the AB-type can give reverse thermo-remanent 
magnetization by cooling in a weak magnetic feld. 


Even a single grain of AB can possess reverse thermo- - 


remanent tion, whereas a mixture of the 
A- and B-grains does not show it. It is concluded, 
therefore, that a strong magnetic interaction among 
the A- and B-constituenta which are contained m 
each single AB-grain alone is responsible for the 
appearance of reverse thermo-remanent magnet- 
ization. 

Thus, Néel’s two-phase theory* seams to be the 
preferred explanation of the reverse thermo-remanent 
magnetization of Haruna and Asio rocks, as long as 
we assume the effect of magnetic interaction of two 
constituenta only within each single grain of com- 
position AB. Assume now that the orientation of the 
magnetic domams of the A- and B-constituents are 
fixed along the effective feld at T4 and 
T p, respectively, where T4 > Tp. If we cool down 
the AB-grains from a temperature higher than T4 in 
a weak magnetic fleld H, the intensity of magnet- 
imation J(T) at a temperature between T'a and TB 
(T4 > T > Tp) will be given by: 


J(T) = JAT) + FAT), (1) 


where JAT) denotes the magnetization reversible 
with respect to H, and J;4(f) is the irreversible 
magnetization of the A-constituent, being repre- 


sented by: 
JAD) = navaca(T), (2) 


where ny, va and o4(7) are the number of domains 
in the A-constituents fired at 7'4, their mean. volume 
and intensity of spontaneous magnetization, well 
tively. Obviously the direction of J,4(T) as 
that of JAT) will be parallel to the direction of 

At Tp, where the B-constituent also ce 
ferromagnetic, the effective io flald, Hey, for 
the B-constituent will be given 


Hen, = H — {aJ4Ts) + PJi4(TB) + yI7(TH)}, (8) 


where a, B and y denote coefficients representing the 
contributions of the three different kinds of magnet- 
ization to the demagnetizing field. They are subject 
to the shape of the boundaries of those three 
and their geometrical relation to one another. If 
Hor. <0 at T = Tp, the direction of J,3(T1) is 
Pona to are of H, and, , to that of 
(TB). Thus the irreversible magnetization J4(7') at 
~ temperatures below Tp will be represented by 


Ji(T) = wt) = IAD + J,A(T) = ngvssa(T) - 
ngv os(T), (4) 


where T < Tp and np, vg and of{7) are the quan- 
tities for the B-constituent corresponding to n4, v4 
and o4(T) for the A-constituent. 

Then, if 








BAVA oB(T e) 
nin < zat? (Te < Tp) (5) 


at T = 7',, the remanent irreversible magnetization 
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Ji(T) ab T m T, becomes reversed. Hence the 
necessary two conditions for getting reverse thermo- 
remanent magnetization at a comparatively low 
temperature T'e» say, atmospheric tem are 
given by equation (5) and Her, < 0 at T = Tp. 
Since Tp iw near the Curie point of the B-con- 
stituent, eae) < a4(T's), and since naos < nava 
according to measurements, we get : 
Ji4(Ug) = ngvgoa(T'p) > J:P(Tp) = ngvpoa(T'z). (6) 
From equations (5) and (6) the necessary condition 
for reverse thermo-remanent magnetization at T == 7’, 
is expreased as : 
oB{T',) — oa(7') ADA 
is Sr 7 
oa(To) — oa(T's) ngos m 


In the case of the 4B SE anna elt 
ee yae e Hence the 
reversed thermo-remanent magnetization effect can 
be obtained in this case provided that ap(T7',) — 
op(T's) exceeds six times a4(T,) —o4(T's). As will 
be seen in Fig. 1, the temperature coefficient of op is 
markedly larger ‘than that of ga. Hence the con- 
dition grven by equation (7) is fulfilled. 

Fig. 2 illustrates an example of the development 
and decay of partial thermo-remanent magnetization 
with morease and decrease of temperature respec- 
tively. The magnetic fleld affecting the feeromagnetia 
mineral of the Haruna rocks m the cooling 
proceas from. 600° O. is kept at zero down to 300° O., 
and at 0-5 Oe. from 300° O. to 250° O. A positive 
normal magnetmation takes place within this range 
of tare chiefly due to reveraible magnetis- 
tion. en the magnetic fleld is removed at 250° O. 
there remains & positive remanent magnetization,” 
which decreases with decrease in temperature in the 

non-magnetic space, becoming reversed below about 
200° O. Simoe the temperature coefficient of this 


reversed thermo-remanent magnetization is 
almost constant and large, it will be clear 
that it is chiefly due to the magnetization 
of the B-constituent’. The change of the 
reversed thermo-remanent magnetization 
with temperature in the furnace on re- 
heating in a non-magnetic space is in fairly 
good agreement with that found m the 
coolmg process, so long as the temperature 
‘does not exceed 200° ©. It must be noticed 
that the reversed magnetization in this re- 
heating process never takes a positive 
value. This fact may indicate that the 
reversible magnetization J,(7’) in equation 
(8) takes an important role in giving a negative 
value of Her. 
The problem of self-roversal of thermo-remanent 
ate apheeares can be reduced to the folowing two 
points: What are the magnetic and crystal 
structures of the 4- and B-constituents ? And how 
have these two interacted with each other within the 
AB-grains ? In order to investigate the first question, 
chemical and X-ray analyses were carried out. 
Results for the chamical analysis of Haruna rock are 
shown in Table 1. 


Table 1 
Constituent For all grains | For A grains 
F 57 9 per oent 58°7 per oent 






40 perosotages are by weight 


The chemical compositions of the A- and B-grains 
Hie eels on the diagram of the ternary system of 
FeO ,—FeO—Ti0O, in molecular tages in Fig. 8. 
These resulta indicate that the A- oe is & 
titan. the Curie point of which must be a 
little lees than that of pure magnetite (575° O.), while 
the chemical composition of the B-constituent is 
nearly on the line co ilmenite and hmmatite. 

The ratio of A to B in all the ferromagnetic minerals 
is estimated to be about 70:1 from tHe chemical 
analyses in Table 1, and this value is nearly in 
accord with the results of the magnetic separation. 
On the other hand, the X-ray analysis of the A-, B- 
and AB-grains gave the resulta shown in Table 2, in 
which are shown the lattice constanta of nearly 
stoichiometric magnetite and ilmenite for comparison. 

The lattice constant and the arystal structure of 
the A-constituent are nearly the same as those of 
magnetite, while the crystal structure of the B-con- 


T.a 





Fe,03 
Fig. 3. oA page aE a a Pr Oa gd 
fecromagnetic minerals of Harana rocks. Full lines show possible 


ranges of solid solution (after Poullard, ref. 6) 
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stitnent is clearly rhombohedral, with the lattice 
parameters a little shifted away from those of 
ilmenite towards hematite. These results are, 

In good agreement with the chemical analyses. 

The X-ray spectra of the AB-grains showed, both 
for Haruna and Asio rocks, just & oattion of 
those of the A- and B-constituenta. Here again we 
have evidence that the AB-gram is a mixture of the 
A- and 8-constituents. 

One of the remaining difficulties is why the 
B-constituent, which has a rhombohedral structure 
close to that of ilmenite, is so strongly ferromagnetic. 
The saturation magnetization og of this constituent 
increases linearly with decrease in temperature down 
to the temperature of boilmg liquid arr, accarding to 
our measurements. Néel has also shown that op 
increases almost linearly with decrease in temperature 
down to about 1° K. This result may suggest that 
the B-constituent is one of Néel’s ferrmmagnetice. 
The magnetic properties of the B-constituent seem 
to present a new problem in crystal physioe. 

So far as the majority of reversely I 
rocks are concerned, the above mechaniam 
of self-reversal of thearmo-remanent magnetization 
may -not be responsible for the phenomenon observed, 
because the presance of such a peculiar mineral as 
the B-constituent seams to be quite rare. According 
to our experimenta, however, the ferromagnetic 
minerals in rocks very generally consist of various 
compositions of differing- Curie points and they 
interact magnetically with each other. While the 
magnetization of some compositions is reversed, this 
reversed component is not as strong as in the Asio 
and Haruna rocks. If the magnetimation of any- 
normally magnetized part disappeared or was 
dimniniahad due to some chemical or physical altera- 
tion during & long period of time, and the reversed 
part were comparatively stable, the resultant magnet-~ 
ization might be reversed. Therefore, one cannot yet 
abandon as an alternative the possibility of some 
form of self-reversal in rook magnetism generally. 

I tal examination of reversely magnetized 
with thia as a working hypothesis is now 


proceeding. 

The experimental investigations mentioned in this 
article have been carried out with 8. Akimoto and 
8. Uyeda and with the co-operation of Prof. L. Néel. 
My thanks are due to Profs. P. M. 8. Blackett and 
E. Thellier, Drs. J. A. Clegg and H. Manley, Mr. J. 
Hospers and others for valuable discussions. 

1 Nagata, T., Nature, 168, 245 (1060) ; 160, 704 (1951). 
1 Bee, for examp Rrackahaw, J. NE., Nature 171, 500 (1953). Roche, 
àn O.R. A , Paris, 838, 107 (1053). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
i their correspondents. 


for opimons expressed by 
No notice te taken of anonymous comnuuntoaiions 


Radio-Frequency Radiation from the Spiral 
Nebula Messier 8! 


Forzowirne the detection! of radio-frequency 
radiation from the Great Nebula in Andromeda M.31, 
the 218-ft. paraboloid at the Jodrell Bank Experi- 
mental Station has been used for contmuing the 
observations of extra-galactic nebuls, and the pre- 
liminary results have already been published’. The 
‘survey has recently bean extended to the region of 
sky around the bright Sb-type spiral nebula M.81, 
which is of particular mterest amoce a previous 
survey’ failed to detect the radiation from this 
nebula, which is one of the brightest m the aky, 
although in the same survey famter nebule were 
observed. Fig. 1 is a record of the power. recerved 
with the serial beam directed to declination N. 68°, 
ee eee 
of the background radiation. The co-ordinates and 
intensity of this source, together with those of the 
_nebula, are given in Table 1, and in view of the 
close agreement of the oo-ordinatea, the source may 
be provisionally identified with the nebula. 

As the source is so clearly resolved, and as ite 
gabe > diameter is small compared with 

e width of the serial beam (2° between half-power 
pointa), the observation probably representa the most 
reliable measurament at present available of the 
intensity of the radiation from a late-type spiral 
nebula. 

The measurement of the radio intensity from 
M.81 has been combined with the previous obeerva- 
tions** to determine the ratio between the radio 
flux and light flux for mdividual nebuls. <A pre- 
vious suggestion that the apparent photographic 

increases more rapidly than the apparent 
radio magnitude was largely based on the value 
of intensity for a faint nebula (Mpg = + 16-0) 
which was derived from a cluster in Perseus. How- 
ever, it has amoe been pointed out by Minkowski 
(private communication) that the Perseus cluster 
contains a peculiar nebula NGO 1275 which a 
ently consists of two nebuls in collision. This obot 
may be an abnormal radio emitter. and therefore its 
inclusion in the analysis was invalid. The t 
result, together with the previous results’ on individual 
nebulw, are consistent with a constant patio between 
the total light flux and radio flux from late-type 
spiral nebule, and show that the i from a 
nebula of apparent magnitude + 10 (Shapley~Ames) 
18 ap taly 4:2 x 10-** watta/eq. m./o.ps. at 
158-5 Mo./s. The variations which have been ob- 
served in the difference between the apparent radio 
we photographio magnitudes are of the order of 
e, and are probably due either to the 
siesta of visual obecuration corresponding to the 
varying galactic latitudes and orientations of the 
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nebule, or (as in the case of M.31) to errors in the 
integration of the observed flux over the nebule. 
The work has been carried out at the Jodrell Bank 
Experimental Station of the University of Manchester. 
We wish to thank Prof. A. O. B. Lovell for his interest 
in the in tion. One of us (R. H. B.) is indebted 
to Imperial Chemical Industries, Ltd., for a research 


fellowship. 
R. Hawsurny Brown 
O. HAZARD 
Jodrell Bank aaa Station, 


Lower Withington, 


t Hanbury Brown, R., and Hazard, O., Nature, 166, 001 (1050). 
oe Brown, R. and Hazard, O., PAu Arse , 43, 137 (1062). 
¥. G., and B., Aon. Hot, A i ; 
tle Fenit Hlamore, on. Roy. Astro. Soe. 


‘Shapley, H., iene Ames, A, Hare. oo 86, No. 2, 52 21932); 





The Typical Perseid Meteor Spectrum 


Tus first Perseid meteor spectrum was photo- 
graphed by 8. Blajko at Moscow on a blue-sensitive 
plate on August 12, 19043"; but up to 10934 only 
two addrtional examples of ‘such pho phs had 
been secured. The emission lines of Fe I, Ca I, Ca U, 
Mg I, Mn I and Al I were identified in the carly 
photographic spectra, the H and K lines of Ca IL 
generally bemg the strongest feature. 

various programmes of meteor photography I 
have carried out at the David Dunlap Observatory 
and at the Dominion Observatory m the period 
1934-58, some twenty-five Perseid spectra have been 
secured. Faint records on panchromatio plates were 
first obtained in 1934 *, and the lines of Na I in the 
yellow and Si II in the red were tentatively identified. 
This identification was confirmed by better spectra 
secured in 1989 and 19404. More recently, through 
tho use of replica transmission gratings, spectra show- 
Ing considerably better resolution in the red have 
been photographed at the Dominion Observatory*. 
In particular, spectrum No. 126, obtained on August 
12, 1952, showed a detan of 


Table 1. Dats ON BADIO BOURDE AMD Af.81 Broom 1950 more than a hundred bright 
parent lines. Lines of hydrogen and 
Ri Declination poaa EA photographic of Fe I, whioh had been sus- 
kega Paea pected m lier spectra, 
ee Ogh. SIm. 30s. £ 2m. K E 12 x 10™™ + 20 par oent as definitely “identified in” "ihis 
ARS j PARTO meteor. In the 1950 observa- 


* The intensity given fs (wios ihat observed in one plane of polarization. 
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tions two famt spectra were 
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Cal Mgt MJI Nal Sil Hx Call ra Ord) Kodek Super 10 
Fig. 1, Perseld meteor spectra, ee ee Ottawa, in 


. - photographed on Kodak Aero Infra-red emulsion 


and the O I lines at 7774 A. were found. An infra- 
red spectrum with considerably more detail was 

photographed at Ottawa on August 14, 1953, and 
’ the brightest lmes in the range 7000-9000 A. have 
been. satisfactorily identified as due, to O I and 
N I, confirming all the faint features in the 1950 infra- 
red spectra. The 1958 infra-red spectrum is repro- 
duced herewith. 

As noted some years ago‘, all Perseid spectra are 
remarkably similar and seem to show the same 
general features within the limitations of photo- 
graphic resolution and emulsion sensitivity. the 
, gocompanying table the multipleta that have been 

_ identified in:Perseid spectra are listed, the numbers in 
bracketa oo ding to those used in Dr. O. E. 
Moore’s multiplet table’. Doubtful identifications 
have been atid The table contains seventy-two 
multiplets of ten neuttal atoms and four ionized 
atoms. Theee multiplets may be considered a normal 
feature of the light of bright Perseid meteors in the 
wave-length range 8500-0000 A. 


H (1) Mel (23) Os I (3 FeI (20 
yI (G Mel (4) 18 23 
9 19 41 
3 Al m 20 42 
16 5 £1 43 
#0 23 152 
BLT 2 4 68 
3 40 268 
or a 9 318 
4 10 Os II e 
2 Fe II 
Mel (1 16 28 
5 Mn I (2) 
6 SE (1 38 
: pom g 8 
1 
ae 4 8 49 
3 4 4 
9 
(4 Oa I 
14 
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itely and is of moderate strength. 
Its presence seams to lend support 
to ipple’s comet model*, which 
suggests quantities of hydro- 
- gen ices in the origioal particles 
making up & comet nucleus, Some 
of these Se ee 
be retained ‘m meteoritic 
lange enough to produce a Peraeid 
d fire in the visual magnitude 
ı Tange covered by these spectra, 
" namely, — 2 to — 7. (Nois added 
' tn proof. Dr. G. P. Kuiper has 
suggested to me the additional 
possibility of the hydrogen ocour- 
ring in the water of orystallization 
of oertain compounds possibly pres- 
ent in cometary meteoroids.) 
Two spectra photographed in 
1952 with a rotating shutter show 
good detail m the light of the 
train immediately behind the 
meteor, termed either the evan- 
escent train or wake. The chief 
feature of this light is the oome 


greater of the multipleta 
Fe I (1), (2), (8), Mg I (1) and 
Ca I (1). In one case there is 
clear evidence that this i 
luminosity was produced by a small portion that 
broke off from the main mass, and luminous dust 
at a lower excitation than the meteor head may be a 
common feature in the wake of fast fireballs. The 
train spectra photographed in 1952 show the lines of 
Ca IIL, in contrast to the train of the 1949 meteor? in 
which they were absent. 
Peras M. MILLMAN 
Dominion Observatory, 
Ottawa, Ont. Aug. 22. 


1 Blafko, 8.. Astrophys. J., 96, 341 (1007). 
timan, P. M., Asa., Harvard Col. Obe., 88, 113 (1932). 
* Millman, P. IL, J. Roy. Aro. Soc. Canada, 38, 455 (1984). 
t Hilman, P. E, J. Roy. Astro. Sos. Canada, 4, 117, 409 (1040). 
*Wiliman, P. M., J. Roy. Astro. 
*Milhnan, P. K, Aare. J., GA, 177 (1949). 
O. H, Contr. Pranocetom Otw., No. 80 (1045). 
"Whipple, F. IL, Asropkys. J., 111, 375 (1050). 
P. K, Waters, 168, 1013 (1050). 





Geomagnetic Activi 


and the Sunspot 
Cycie 


In the course of a recent stady of solar praminanoes 
recorded at Kodaikanal during the period 1805-50, 
ihe daily O; igaroa Gur Ghin'pariod were caalyesd year 
by year into four groupe: 0-0-4; 0-5-0-9; 1-0-1-4; 
and 1-5-2-0. These four groups may be conveniently 
designated -as magnetically calm (D,), slightly dis- 
tarbed (D,), moderately disturbed (D,) and highly 


4 


~~ 


‘ 


plete absence of all ionized atoms , 
except Ca IL, and the relatively ~ 
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disturbed (D,) days. -To study the behaviour of 
geomagnetic activity during the last four sunspot 
maximum epochs, with their peaks in 1947, 1987, 
1928 and 1917, a period of five years centred around 
each of these was taken and the total number 
of days (1,826) in this mterval was classified into 
the four groups D, to D,. As a measure of sunspot 
activity (S) for the corresponding periods, the Zurich 
relative sunspot numbers for the individual years 
were summed. As a measure of prommence activity 
(P) for the periods the mean daily profile areas 
of limb prommences were similarly summed. The 
resulta are as follow : 


D D D 8 P 
1018-4749 mi a B Ab nos 21,816 
1 39 OTL BMO $74 OI87 4203 3i 
1026-28-30 716 SY 871 187 ŝI14 30178 
1915-17-19 G72 59% 428 184 3800 22070 


It is at once seen that, judged both by the number 
of highly disturbed and least disturbed days, the 
latest sunspot maximum epoch has bean geomagnetio- 
ally the least active. However, it is well known that 
spot activity during this cycle has been one of the 
highest on record. We also see that the previous 
cycle with Ita maximum in 1937 was geomagnetically 
rae most active among the last four solar cycles. 


to send 

comparison of the under D, and P indicates 
a paralleliam. High prominence activity is also 
associated with high geomagnetic activity. (In this 
connexion it should be mentioned that the P figure 
for 1915-19 is not quite comparable with the figures 
for the remaining epochs. ‘The prominence data 
rior to 1922 are based on observations made at 

odsikanal only, whereas after that year the Mt. 
Wilson and Meudon Observatories have been co- 
operatmg with Kodaikanal by supplying copies of 
their photographs for the days on which observations 
were not poasible at this station.) 

The fact that prominence activity during the latest 
golar cycle has been less compared with the two 
previous cycles has been pointed out in a previous 
communication!. It is worth recalling that Behr and 
Siedentopf? and Kleczek* have found from «their 
analyses of solar flare data that flare activity has 
also been leas during the latest solar cycle ag com- 
pared with the previous oycle. 

R. ANANTHAKRISHNAN 

Kodaikanal Observatory, 

India. Sept. 11. 


1 Ananthakrishnan, R., Nature, 170, 186 (1052). 
* Bohr, A., and Siedentopf, H., Z. detrophye., 3, 177 (1962). 
* Kloceek, J., Bull. Astro, Inet. Creekeeioeatiac, 4, 9 (1053). 





Radio Nolse-bursts from Solar M-Regions 


Ix 1932, Bartels put forward the hypothesis that 
moderate geomagnetic storms with gradual com- 
menoeaments were associated with certain active 
regions on the sun which he called M-regions. Solar 
and geomagnetic studies in later years have con- 
firmed the existence of these magnetically effective 
areas ; but their exact nature still remains obscure. 
Some authors consider them to be regions from which 
leaving behind a 
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Our knowledge about the origin of the more intense 
geomagnetic storma, on the other hand, is more 
certain, ‘These are characterized by sudden com- 
mencements and show very close correlation with 
solar flares, which ocour m the neighbourhood of 
spot-groups. Observational results of recent years 
have vided satisfactory evidence of the emission 
of both corpuscular and electromagnetic wave radia- 
tions from intense solar flares; the geomagnetic 
storm associated with s flare is due to the corpuscles 
and commences about one to two days after the 
optical observation of the flare, and the ultra-violet 
component of the wave radiation produces, in 
favourable circumstances, a ‘crochet’ m the magnetic 
traces synchronously with the flare, while the lang- 
wave component in the radio-frequency region 
appears a8 @ noise-burst almost ously with 
the flare. But, to our knowledge, no observational 
evidence has so far been published indicating that 
M-regions also can produce crochet-like disturbances 
in geomagnetic records and simultaneously emit radio 
waves similar to the noise-bursts from flares. The 
evidence provided by our recent observations in this 
regard is therefore of interest. 

From the recurrence tendency of certain moderate 
magnetic storms investigated recently in this Observa- 
tory by B. N. Bhargava and A. M. Naqvi (this work 
is concerned with the stady of the equinoctial in- 


. orease in geomagnetic activity and will be published 


elsewhere), we were aware that an M-region would 
be tra the disk between about August 18 
and 31, 1958. Indeed, on the basis of this know- 
ledge, this Observatory had issued a forecast of 
ionospheric and etic disturbances which 
proved to be successful. The predicted magnetic 
disturbances actually began on August 23 and ended 
by September 1. While the magnetic disturbanoes 
were in progress, the traces of all our H-magneto- 
graphs (Watson, La Cour and Askania) showed on 
August 24 and 25 two short-duration disturbances 
synchronously with two noise-bursts recorded by 
our 100-Mc./s. radio telescope. The same phenomenon 
ocourred again on August 29. We reproduce in Fig. 1 
the magnetic and solar noise records for the relevant 
periods. It will be noticed that the crochet-like 
disturbance in each case shows fluctuations identical 
in character to the variations of Intensity in tho noise- 
burst. Evidently this transient magnetic disturbance 
was caused by ultra-violet radiation emitted by the 
M-region, but it was not exactly like the usual 
crochet ; nor was there any associated radio fade-out 
so far as could be Judged from our ionospheric records, 
which are taken at 15-min. intervals. The close 
correspondence between the characters of the short- 
duration magnetic disturbance and the noise-burst 
seams to suggest a phase relationship between the 


‘intensity of ultra-violetb emission and the intensity 


of radio- cy radiation. It ia tempting to infer 
from this that the ultra-violet radiation pressure was 
directly responsible for the variations in the acoelera- 
tion of charged particles, giving rise to the radio- 
frequency emission. 

It seems significant that throughout the period 
August 24-29 the spectroheliograms of this observa- 
tory showed that the visible disk was remarkably 
free from disturbances. There were no spots or 
calcium or hydrogen flocculi visible during this period, 
except for a very small flocculus visible on both 
K and Ha disk spectroheliograms very close to the 
east limb on August 29. On the hydrogen disk: 
spectroheliograms there were only two or three very 
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Fig. 1. Soler noise records and magnstograms (times in V.T.) 


` mall and insignificant-looking absorption marki 
which showed no activity aa aria ee with 
spectroheli during the period in question ; nor 
could they be identified as recurrent filaments during 
the previous transite of the M-region. The emission 
_of ultra-violet radiation from the M-region could not, 
therefore, be attributed to any associated calcium or 
flooculus in the manner suggested by Wulf 
and Nicholson!; although the three instances here 


cited demonstrate that emission of ultra-violet radia-’ 


tion does take place, at least m from an 
M-region. Neither does it seem posible to identify this 
M-region with any long-lived filament emitting slow 
oo radiation, as suggested by Kiepenheuer’. 

e have examined our past io and solar 
noise records for dicta months ae which this 
- - particular Af-region been effectively causing 
recurrent Ea disturbances. Although we think 
that there are indications of similar magnetio and 
noise phenomena during the previous transits of this 
M-region, the three instances here reported are by 
far the clearest and most striking. But from the 
examination of our past records, we feel convinced 
that the passage of M-regions is characterized by a 
notable increase in the short-term variability of noise 
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intensity on 8-metre wave-length as compared with 
the quiet sun. Further observations are much to be 
desired, especially durmg the present minimum phase 
of the solar cycle. 7 

A. K. Das 


t B. N. BHARGAVA 
Kodaikanal Observatory, - 
India. Sept. 10. 


1Woalf, 0. R., and Nwholson, 8 B., Pub. Astro, Soo. Fac., 00, 87 (1048). 
" Kiopenhouer, K. O., Aatrophgs. J., 108, 408 (1047). 
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Ultra-short-wave Field-strength in a 
Ground-based Radio Duct 


ALrtHOVaE powerful methods bave been developed 
for calculating the field-strength beyond the horizon 
of a transmitter for various profiles of atmospherio 
refractive mdex?*, the success achieved in their 
practical application bas been somewhat Itnited*, 
The chief reason for this is that the refractive-index 
profile usually, varies considerably along the trans- 
miæion path, especially in coastal regions’, and in 


` this case the calculation of the full solution, if more 


than ane propagation mode has to be taken into 
account, becomes prohibitively complex’. It is 
useful, therefore, to seek an empirical relationship 
between the fleld-strength and the characteristics of 
the refractive-index profile averaged by some means 
along the transmission path. Suitable experimental 
data have recently become available in a report pub- 
lished by the New Zealand Government’, which con- 
tains a large number of fleld-strength observations 
made at various heights over the sea under widely 
differmg super-refractive conditions. It can be 
shown! that the width of the radio duct is the most 
important single ter in determining the fleld- 
strength beyond the horizon of a transmitter, and 
we therefore confine our attention to the duct width 
in the following discuasicn. Ground-based ducts only 
are considered. 

The New Zealand fleld-strength observations were 
made at wave-lengths of 8, 9 and 60 am., in ducta 
from about 15 to 100 m. in width, at ranges between 
about 20 and 200 km. from the fixed terminals at 
the cdast. The transmission path was divided into 
20-km. intervals, centred at 20 km., 40 km, eto., up 
to 200 km. from the fixed terminals, and the average 
duct width out to each of these ranges was determined 
from the smoothed refractive-index data as given in 
the report. The maximum value of the fleld-strength 
in the region of the duet was then determined from 
the . At 3 and 9 am, the height of the maxi- 
mum usually lay between 10 and 80 m. from the sea 
surface, anu at 60 am. between 30 and 60m. Where 
the fleld-strength/height curves ‘showed no local 
maximum in the region of the duct (that is, when the 
lowest propagation mode was very leaky), the value 
at the top of the duct was taken. 

The maximum fleld-strength values plotted against 
heaven gs duco with aro shown m iha digo Tor 
the 20-km. range-interval centred at 100 km. from 
the fixed terminals. As the duct width, increases 
from zero, the field-strength generally increases from 
a low value up to a certain level, beyond which it 
remains almost constant or tends to morease only 
slowly with further increase in duct width. Such a 
relationship would be from theory!, the 
change occurring at the width where the first 
mode goes from a leaky to a tra state, referred 
to here as the ‘critical’ duct width. Owing to the 
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«xnount of seatter, the critical value oannot be 
letermined with precision from the plots; it appears 
o be about 27 m. at 8 am. wave-length, 45 m. at 
t om~ and nearly 90 m. at 60 om. wave-length. The 
catter is generally much greater for duct widths less 
han. critical than for wider ducta. For all plota the 
mount of scatter at each wave-length tends to 
acrease with range. This is to be expected from the 
aethod of calculating the duct width‘. 

An interesting feature brought out by the analysis 
' that the fleld-strengths at 9-cm. wave-length for 
uct widths greater than critical are, on the average, 
teater than the corresponding values at 3 am. 
tetween the range of 50 and 100 km., the average 
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factor is 8-8 db., while between 150 and 200 km. it is 
5-1 db. These figures imply also that the horizontal 
attenuation is greater at the 3-cm. wave-length than 
at the 9-cm. The attenuations for duct widths 
greater than oritical are shown im the table. 

The significantly greater attenuation at 3 am. is 
probably due to the greater amount of scattering 
from the sea surface at the shorter wave-length. 
This conclusion is similar to that reached by Pekeris* 
in analysing the results of experiments made in the 
Caribbean Sea m 1945°. 

An empirical formula for determming the maximum 
flald-strength in the duct as a function of duct width 
would be of little use for ranges beyond 100 km. from 
the transmitter, owing to the amount of scatter m 
the results. At less than 100 km. the scatter is only 
moderate at all three frequencies, at least for duct 
widths greater than oritical; but it is doubtful if 
any empirioal formula would be much better than 
one based on simple mode-theory for s horizontally 
stratified atmosphere with the duct width equal to 
the average value. This is shown by comparing the 
experimental points in the figure with the theoretical 
curves calculated from Booker and Walkinshaw’s 
formula’ for & one-half power law profile of modified 
refractive index. At 3-cm. wave- the term in 
this formula depending on the fixed height of the 
ground terminal has an undue influence on the shape 
of the curves; much better ent with the 
experimental] values could be obtained by making 
reasonable assumptions about the contribution due 
to this term, and allowing for the extra horizontal 
‘attenuation at this wave-length. 

It appears, therefore, that if the average width 
of a ground-based duct can be predicted from meteoro- 
logical data to be greater than the critical value for 
some particular wave-length, a useful, though rough, 
estimate of the maximum fleld-strength in the duot 
can be made at centimetre and decimetre weve- 
lengths, at least up to ranges of 100 km. from the 
transmitter 


This communication is published by permission of 
the De ta of Scientific and Industrial Research 
of the United Kingdom and New Zealand. Acknow- 
ledgment is made to Dr. G. G. Macfarlane, under 
whose direction the work was carried out. 

R. 8. Unwin 
Department of Scientific and Industrial Research, 
Wellington, C.1, New Zealand. 


June 22. 
BOO H. @., and abate Wa Roa in 


E D Short Radio Warer’, edit. by D. M. Kerr (MoGraw- 
HU, New York, 1961). J i i á 
* Macfarlane, 


G. G., Pros. Phos. Seo. El, 48 (1048). 
1 Pekeris, O. L, and Davis, M. E. J. , 18, 838 (104 
O. L., Pros. Inn. Rad. Eng., SUUN. Mere 
J. 8., Starneckt, B., J H., L., Inn. 
Rad. Eng., 87, 243 (1049) 
š iMines, B., and Unwin, B. 83, 595 (1980). 
Pri a e Kr RAL DM Me. 
Hay, EH. G a orr diy Prece. Phys. Soe, B, OB, 031 (1962). 


T of Factual Data from the Canterbury Project” (D.5 LR., 
tllington, New Zealand, 1961}. 
* Katsin, M., Bauchmann, R. W., and Binnian, W., Pros. Ina. Rad, 
Eng., 88, B01 (1047). 
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Application of a New Adsorption Method 
in the Study of Flow of Fluids 


Is a peper entitled “Adsorption under Fixed 
Hydrodynamic Conditions, I’’!, we have expreased the 
opinion that under our conditions adsorption can 
‘bp used for the investigation of the flow of liquid 
fluids. The object to be examined is coated with a 
thin layer of silica gel by spraying it with a suspension 
. of finely powd silica gal in an acetone solution 
-of cellulose nitrate. If an object thus prepared is 
placed in a stream of a dilute aqueous solution of 
‘methylene blue (0-00015 per cent) and allowed to 
‘stand for 5-20 min., on the white surfaces of the 
object there will appear uneven blue colorations or 
‘adsorption spectra’. We think that the differences 
in intensity of coloration, that is, the differences-m 
the amounts of the adsorbed colour, are the con- 
sequence of different thicknesses of the boundary 
layers im the stream of fluid above the boundary 
surface. Since, in order to reach the surface of the 
adsorbent, the coloured substance should diffuse 
through one part of the boundary layer, therefore, 
the thinner the boundary layer the greater the amount 
of the coloured matter which will diffuse ın the same 
period of time. 

We have obtained resulta (unpublished) con- 
firming this and showing that the intensity of 
coloration of the surface area of the adsorbent de- 
pends on the rate of flow of the finid, and that the 
greater the rate of flow the greater the intensity of 
coloration at the sirface of the adsorbent; at, the 
same time, the intensity of coloration is greatest on 
smooth surfaces in places where the solution firat 
reaches the surface, and it gradually decreases along 
the surface. This leads to the conclusion that the 
thicknees of the boundary layer decreases with the 
rate ‘of flow and increases with the distanoe which 
the fluid flows. This is in complete agreement with 
the theoretical suppositions. It means that sbove 
intensely coloured places on the object the boundary 
layer is relatively thin, due to high speeds, or to 
the direction of flow being st right angles to the 
boundary surface. Faintly coloured places, accord- 
ing to our view, indicate low rates of flow of the 
solution, alight whirls, places from which the boundary 
layer dı or places where there is no flow or 
currente of opposite directions are meeting, thus 
producing ‘dead’ zones. 

Such ‘adsorption spectra’ have been produced on 
aluminium plates (187 mm. x 25 mm. x l:l mm.) 
to which were fastened the objects the effects of 
which on the rate of flow we wished to examine. 
The objecta were coated with silica gel as described 
earlier, and placed in a long straight tube (diameter 
26-0 mm.) through which, for a period of 6 min., 
a solution of methylene blue was allowed to flow at 
& given rate. 

i one experiment, with a vertical cylmder 
(diameter 12 mm., height 14 mm.) and at a velocity 
of 0-44 m./sec., various semicircular, rather faintly 
coloured concentric surfaces appear, pointing to the 
‘dead’ zones caused by the meeting of whirls in front 
of the object. On the front surface of the cylinder, 
as well as at ita aides, faintly coloured places are 
seen which are the consequences of the diversion of 
the boundary layer from the cylinder. The faintly 
coloured places behind the cylinder are the ocon- 
sequences of relatively slow movements of alight 
whirls, whereas on the sides of the cylinder the in- 


`. tensely coloured areas due to streaming at high rate 


Pre 


NATURE 


~ 


Noveniber 7, 1953 vou 172 - 


of flow are shown. When a diffusor is introduced into 
a stream of velocity 0-35 m./sec., it ia characterized 
by a narrow band or dead zone at the entrance to 
the diffusor, due to the collision of opposed finid 
streams with the narrow surfaces of the diffusor. 
Another characteristic is the non-homogeneity of the 
flow of the fluid shown by the adsorption spectrum 
in front of the entrance to the diffusor and its 
homogeneity at the exit. 

We believe that this adsorption method of studymg 
flow has several new and useful characteristics : it 
gives permanent records—‘adeorption spectra’—even 
of the most complex flows along the actual surface 
without the aid of photographic or other measuring 
instruments ; it is simple; it can be used for large 
surfaces; and it can also record ‘micro flows’ which 
are difficult to observe by other methods. We believe 
that the method, supplemented by colorimetric 
measurement of intensity, indicates a means of pass- 
eo qualitative to quantitative demonstrations 
of flow. 

8. Koxrdan-Drorpssvid 


Institute of Inorganic Technology, 


Faculty of Technology, 
Belgrade. 
t Kon®ar-D . B, Bull. Soo. Chom. Belgrads, 14, 233 (1949) 


Okem. Aba., 46, 43171. 





A Relativistic Treatment of Rigid Motion 


In the following we shall set up Lorentz-invariant 
equations for the rigid motion of paire of pointe 
and then inquire into the way special relativity 
oe the classical kinematical properties of rigidi 

odies. 

Starting fram the principles used by M. Born! im 
arriving at the conditions of rigid motions of con- 
tinus, we shall consider the motion of the pomt 
Pfr, = r(t) ] rigid in relation to the pom 
Pfr, = r(t) ], whenever the 8, world distance 
drawn perpendicularly to the world line of P, from any 
point r,(é,) of 4, time of the world lme of P, appear 
to be constant : 


4 


~ 


dr, (#1) = dt, oe wm : 
a [ri(#:) — alts) J a oa (ey t] 0, (1 


[i(é1) — ralha) Jt — oi — ht m ois". (27 

In this system of Lorentz-invariant equations, t- 
is the proper-time of the point P, at the valut 
t, = ¢,(t,) of the system-time, in which the conditio 
(1) of orthogonality has just been satisfied. 

The function ?, = 7?,(4), that ia, tion (1° 
determining the time #, to be considered latem 
‘conjugated’ to tẹ may be written, -provided th 
condition r,° < ot is satisfied, also in the following 
form : 


E alh) el) — lal] eham O 8 


Owing to the fanction rj = rj(é) [jf = 1,2] bein 
of single value, the arte di,/di, gue Br 
differentiating equation (2) with respect 1 W 
may get up also symmetrical conditions instead o 
(1, 2), which appear to be asymmetrical in j. We 
may then write, on considering (3): 


= 
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Bla Erla) — r(t] — at= (8) 


Unlike equations (1, 2), equations (8, 4) are 
symmetrical with respect to J. For this reason the 
rigidity of P, as regards P,, as well as the correlation 
of their system-times, are reciprocal. The postulate 
of rigidity as put forward in the foregomg may be 

also by equations (2, 3). 

If rj = 0 holds good at one, at least, of the pointa, 
then ż, = h and, cansequentiy, gn appearing m 
equation (2) must necessarily always meen. the 
(invariant, intrinsic) spatial distance of the pair ‘of 
points. 

From equations (2) and (8), the following state- 
ments can be made: 

(1) A rigid pair of points moving in its own direction 
with constant velocity shows Lorentz—Fitzgerald 
contraction. 

(2) On a line at rest two pointe with accelerations 
identical and constant in time do not move rigidly. 
In consequence, the theory of relativity does not, 
in any of ite aspecta, allow the construction of a 
rigid system of co-ordinates of constant acceleration. 

(3) In an inertial system, a rigid plate rotating 
with constant angular velocity is definable, but on 
its plane the mtrinsic metric is non-EKuclidean, and 
this meets correctly the calculations made by C. W. 
Berenda’ and N. Rogen’. 

(4) A rigid pair of points has five degrees of free- 
dom, provided that 9,, 3 0. 

(5) If PP, P,P, and P,P, are rigid pairs of points 
(a ‘rigid triangle’) and (81, + 43)" Æ 8135 this rigid 
triangle then has sir degrees of freedom. 

(6) If, however, (#15 + 43)" = 813° » that is, the 
threes points lie an a rigidly moving brite line 
(the tri having d ted to a straight line), 
the orbit of P, may be calculated from the orbita 
of P, and P,: ; 


ta m by ct (fi — fa) 813/81 
Zalta) == ri(6,) + [ri(¢) — rafta) ] 818/81 


(7) A rigid triangle may be fixed permanently in 
an inertial 

(8) The orbit of a point rigid in relation to all the 
three points of a rigid triangle not degenerating to 4 
straight line is determined by the orbits of the three 
points’ (the case of a ‘rigid tetrahedron’). 

(9) If there exists a value of the systeam-time at 
which all three pointa of the base of a tetrahedron 
are at resb in an inertial systam, the vertex of this 
tetrahedron will, at the same value of the system- 
time, be at reet as well. 

(10) The vertices not common of two rigid tetra- 
hedrons (‘bitetrahedron’) possessing a common base 
Sepia BOCETO ae Cee ee relative to each 
other. 

It follows from (7), (8) and (8) that the vertices 
of rigid bitetrahedrona may be permanently stopped 
in an inertial system and, by thia, we may map all 
the five vertices of the bitetrahedron on a fired 
congruent brtetrahedron in Euclidean space. If all 
the ten combinations of the five points of a rigidly 
moving bitetrahedron were rigid, the same relation 
determining the metric would then exist, even during 
motion, between the ten invariant space-distances 84, 
constant in time, as with that of a fired congruent 
bitetrahedron placed in Euclidean space. We have, 
however, found in the foregomg that there may 
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exist also a non-Huclidean metrio with rigidly moving 
bodies. Consequently, not all the ten pairs of pointa 
can necessarily be rigid. 

We may, therefore, state that a system of mare 
le ocam- 
bimations i8, in general, undefinable‘. e definition 
of such a system would demand the abandonment 
of three of six of freedom, a view already 
put forward by G. Herglots'. 

T. Marear - 


1 Porn, Ma Aan. d. Phys., 30, 1 (1009). 

1 Berenda, O. W., Pipe. Res., 63, 280 (1042). 
* Rown, N.. Phy. Res., 71, 54 (1047). 
“}iatral, T., dete Phys. Hung. (in the press). 
* Hergiota, G., Ane. d. Phys., 31, 393 (1910). 





A Simple Formulation of the Unquantized 


Laws of Electrodynamics 
AS & preliminary to quantization, it is dorirable 
to have the laws of classical, relativistic electro- 
ios in their simplest possible form. The 
following formulation of the laws the flow 
of a continuous distribution of electricity is offered. 
If there is no interpenetration of streama, the fluid 
is fully described by ita time-like, divergence-free 
current-density 4-vector J, the ‘flow vector’ for short. 
The 4-velocity U is along J and is of unit interval : 
J = NU, where N is the charge density measured in the 
local rest-frame. It is usual to absorb the mgn of the 
charge in N and to let U be a ‘future’ vector always ; 
but our formulation is simplified by keeping N 
positive and letting U take up the sign of the charge 
so that it becomes a ‘past’ vector where the fluid 
is negative. The three ratios of the space-components 
to the time-component still give the correctly 
orientated non-relativistic 3vector of velocity. 
Accepting direct action between streams one would, 
intuitively, expect manifestations of J only at zero- 
interval pointa m the future. Hence an intuitively. 
effective flow-vector A resulta from J by weighting 
with the delta-function that singles out the light- 
cone and integrating over the entire past : 


+o +o +o t 


Am2 | f [ He 8 ( (e — r9" da’ dy’ de’ ae. 


mO — 0 ay 00 


With the factor 2, the effective flow vector A becomes 
exactly the 4-vector of the retarded potentials. 
ae E ee that 
U; for with motje as unit of potential 
(the maas/charge ratio of the fluid is assumed constant 
in magnitude) and the agreed sign convention, we 
obtain ‘this convincingly concise statement of the 
Maxwell-Lorentz laws: ‘The sum of the local 
normalized flow-vector, U, and the locally effective 
flow-vector, A, maintains constant circulation’”’. This 
follows from the equations of motion!, but can be 
shown. also to be a sufficient condition for the equa- 
tions of motion to hold. The field concept is eliminated 
and any vacuum gaps are looked after automatically 
in the definition of A. Co-existing positive and ange 
tive streams with m/e ratios of the same magnitude 
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are covered = the same lew, without change of 
sign. With interpenetration, J is multi-valued, but 
A, the total over all streams, ia not. The law holds 
separately for each stream. 

Superconductivity* would make one suspect that” 
where quantum effects are im t U+A is 
altogether irrotational and that vorticity 
arises only because multiply-connected charge con- 
figurations occur: m these an irrotational U + A 
can have circulation (fluxoid*) of integral strength 
in units Ac/e around non-contractible paths. One 
could go further, lay down the quantization of 
vortices as a fundamental law and thus revive the 
Bohr-Somnmerfeld ‘theory m an invariant manner. 
Some recent calculations have strengthened a4 con- 
jecture that the free electron representa the continuous 
charge distribution around one or two elementary 
vortices. 

A full account of this work has been submitted to 
the Oambridge Philosophical Society for publication. 


O. BUNAKAN 
Peterhouse, ` 
Oambri 
June 10 


1 Buneman, O., Pros. Roy. Soe, A, MLE, 346 (1068). 
t London, F., ‘“Superfiuids’’, Chap. 26 (Wiley, Now York, 1960). 
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A Comparison of Lead Isotope 
Analysis Techniques 


Tas communication reporta the results of measure- 

ments of the relative abundances of the lead isotopes 
. in & sample of lead analysed with the mass spectro- 
meter at the Department of Physics, University of 
Toronto, Canada, and an instrument at the Atomics 
Energy Establishment, Harwell, England. 
- The purpose of this Investigation was to compare 
isotopic lead analyses made using different techniques 
and different mass spectrometers. The resulta are 
of considerable importance in connexion with the 
methods of geological age determination based on 
the isotopic constitution of both radiogenic and ore 
leads. 


The Toronto mass spectrometer was a 180°-instru- 
ment utilizing a Nier-type source. The sample in the 
form of lead tetramethyl was introduced through & 
capillary leak, and ions were produced by bombard- 
ment with a beam of 75-volt electrons. Full details 
of this techni have been published elsewhere’. 

The Instrument was a 60° Nier-type 
spectrometer ; the source arrangement consisted of 
a normal Nier-type gas source with a small furnace 
imoorporated for distilling the material in the form 
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of lead chloride or lead iodide into the ionization 
chamber. Magnetic acanning was utilized with both 
spectrometers. 

The accompanying table gives the resulta of the 
analyses ; several te runs freah quantities 
of sample were with each instrument. 

The agreement of the Toronto and Harwell resulta 
suggests that isotopic analyses made using lead 
tetramethyl agree well with those involving the use 
of solid lead compounds as sources of ions. The 


serve to indicate the general reproducibility of lead 
isotope analyses. 

We wish to thank Dr. L. R. Stieff, of the United 
States Geological Survey, for supplying the original 
samples of pure lead. Portions of this sample bave 
also been supplied to other laboratories in the United 
States engaged in lead i work, and the results 
of their analyses will be lished in the future so 
that all lead isotope studies will be strictly comparable. 

R. M. FARQUHAR 
University of Toronto, 
Toronto, Canada. 
G. H. Pats 
K. L. Arman 


Atomic Energy Research Establishment, 


Aug. 31. 


1 Collina, O Farquhar, R. M., and Russell, R. D., Dwil, Geol. Sos. 
Amer Gn the press). 


Colour Bands in Fluorspar 


Ir has been shown in previous publications! that 
at least some of the maxima in the absorption spectra 
of natural coloured fluorites coincide with those 
obtained by artificial irradiation, thus completing 
the proof that the natural colour is due chiefly to 
radioactivity. Different fiuorites show, however, 
very different colours and abeorptian spectra. This 

t be due m to the fact that the conditions 

ormation of these minerals may vary greatly. It 
Sse rg aed e ape viewer study the bands 
of different colour which are frequently seen in the 
same sample of fluorite, in which case the conditions 
of formation cannot have varied so much. 

With a translucent piece of fluorite from Pe-shan, 
Che-Chian Province, chine a gift from Prof. Jimori, 
Tokyo, green with purple stripes, H. Adler, in the 
II Physics Institute, University of Vienha, waa able 
to measure the spectra of the green and 
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Wave-length (ma) 


I. spectra of the (1) and violet (2) bands in 
E beaker (Obtca). eacurensenta fran 10°15 50 ma 


300 400 500 700 800 


the purple regions (see Fig. 1). It is seen that the 
purple (curve 2) differs from the green (curve 1) by 
the displacement of the maximum at 595 myu to 
555 mu. There are also maxima at 400 mp and, as 
an analysis of the curves shows, at 335 myu and be- 
tween 710 and 750 mu. The maxims at 335 and 
400 mu were also obtamed by A. Smakula® with 
artificial crystals of caletum fluoride coloured by 
X-re 

Ag haa boih ionii, the green in fluorites can be 
changed to grey ar violet by preæure. An inverse 
effect has now been found in a fluorite from the 
Ramshaw Mine, Weardale, coloured partly groen 
partly lac: careful heating turns the lilac to green, 
while stronger heating decolorizes the sample as 
usual, 

In this fluorite, a8 in many others, and also in the 
Chinese one mentioned above, the green parts show 
stronger fluorescence under ultra-violet excitation 
than the violet parts. It could be proved in the case 
of the Chinese iluorite that this is not due to the 
blue light emitted (bivalent europrum)* being more 
absorbed in the violet parts ; on the contrary, these 
mare more transparent to it, and they also transmit 
anore ultra-violet light than the green parts. It seams 
that the green parts contain more bivalent rare earth 
ions than the violet ones. 

At liquid-air temperature the fluorescence of the 
Ramshaw Mine fluorite is often blue (Hut) in the 

green parts and green (bivalent ytterbium) in the 
Tao | parts ; but in some sam samples both regions show 
the green fluorescence of Yb , the green parta again 
etronger than the lilac ones. That these samples 
show the Yb**-fluorescence is slightly anomalous as 
in Sa it is only predominant in fluorites near 
magma’, which is not present in the Weardale 
ipa T Undoubtedly, there is a variation in the 
celative concentration of Eutt and Yb++ in the 
differently coloured regions. The thermolummescence 
ta also stronger in the green than in the lilac parts. 
These obeervations are in agreement with those of 
IR. D. Alen’, who states that green fluorites are gener- 
ally more luminescent than others and relatively rich 
in rare earths. 

In order to see if there is a connexion between 
solour and degree of radioactivity, Dr. Hanne Lauda, 
n this Institute, ig testing polished slabe of green 
and violet striped fluorite with nuclear plates. A 
preliminary scanning of the plates exposed so far 
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seams to show that there is no strict correlation 
between the colour and the very irregularly distributed 
radioactivity, but that in general the radioactivity is 
more concentrated in the darker, violet regions. What 
sort of colour centres are formed will depend on their 
stability’, on the impurities, radioactive and in- 
active, and other imperfections present in the layers 
of growth. 

I wish to thank Dr. Hanne Lauda and Mr. H. Adler 
for their help and the Directors of the Blanchland 
Floor Mines, Lid.—and y Mr. E. Godfrey, 


mme manager—for their mft of fluorspar specimens 
and an interesting visit to the Ramshaw Mine, 


A.more detailed report will be presented in due 


time to the Austrian Academy of Sciencea. 
K., PRYIBRAM 
Institut für Radiomforschung, 
Vienna. . 
July 13. 
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* Allen, R- D., Amer. Mineral., 87, 910 (1052). 
'“Verflirbung und Jarmtnesrens, 115, 





Polarographic Effect of Carbon Dioxide In 
Solutions of Ethyl Alcohol 


A POLAROGRAPHIO depolarization effect due to 
carbon dioxide in aqueous solutions occurring at 
— 2-2 V. (from the normal calomel electrode) has 
been described by Van Rysselberghe! and v. Stackel- 
berg*. This effect is, however, mdistinct. When 
using absolute (99-8 per cent) ethyl alcohol with 
0-3 M tetramethyl] ammonium chloride in electro- 
lysis with the dropping meroury cathode, a well- 
defined wave with @ maximum at — 2 V. (Fig. 1) is 
formed on the current-voltage curve. The behaviour 
shows it to be due to the evolution of hydrogen from 
carbonio acid, the carbon dioxide molecule being 
regarded as not reducible. Here containing 
ae vol. oie cent of carbon dioxide was bubbled thro 

tion for 8-4 mm. at room temperature. 

rum conoentration of carbon dioxide dis- 
solved undar ite presmuro in tho gaaeoua phaea i 
attained very quickly (in about 2 min.). The ensuing 
limiting current is strictly proportional to the partial 
preasure of carbon dioxide, 

If the gas contains besides carbon dioxide also 
oxygen, the current-voltage curve reveals the two 
oxygen waves as well; however, the carbon dioxide 
wave is diminished as the amount of oxygen is 
increased. This diminution is evidently caused by 
hydroxyl iong, produced in the electro-reduction of 
oxygen, which join the acid to form the non-reducible 
carbonate ions, CO,’. 

The dimmution of the carbon dioxide wave is to a 
large extent removed when hydrochloric acid is 
added to make the 0:3 M tetramethyl -armmonium 
chloride solution 0:015 M in hydrochloric acid. The 
hydroxyl jons formed in the reduction of atmospheric 
oxygen are then entirely neutralired, so that no 


~ 


. dioxide remains 
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capillary analysis. One would have 
| SF expected that auch a phenomenon 
: would have been askia during the 
early work of Sahonbein and Goppels- 
roeder (loo. ctt.). 

To test the above view, a filter- 

peper strip was suspended in & 1 
cent solution of the yellow ee 
compound mentioned earlier, and 
. exposed to the atmosphere. After 
half an hour, it was noticed that 
part of the substance had travelled 


Fig. 1. (1) obtained In bere of the the ter The resin 
Îyte being 0-3 M tetramethyt ammontum obinride tn 09°8 per omt aloha UP filter paper. The one 
(2) Curve after babbilng trogen containing 4 rol. per cent component remained m the poree 
— 1-8 V. Absoteam 100 mY., sensitivity |: 200 of the filter paper and had travelled 
. Wig. 2, Tae Ee) aa iat gered ni in ethyl aloohol about half an mch clear of the 
containing 0:3 Mf tetramethy! ammonlum chiond kta oo sulphune ack, P ; 
Abecwee 210 mY. senal thy: tity 1 ; ph crystalline compound. The melting 


carbonate ions may be formed. These conditions are 
` suitable for a continuous automatic record of carbon 
dioxide in 

The evolution of hydrogen due to hydrochloric 
acid yields in absolute alcohol m the absence of 
oxygen a wave at — 1-5 V., evidently due to the de- 
poartion of free hydrions, while the wave of carbon 
at — 2 V. Practically the same 
_polarogram. with two waves is obtained when, instead 
. of hydrochloric acid and carbon dioxide, the ethyl 
alochol contains sulphuric acid in equivalent oon- 
centration (Fig. 2). Here evidently both waves are 
due to the evolution of hydrogen, which is deposited 


in the first wave, at — 1-5 V., from free hydrions, i 


and in the second wave, at — 2 V., fram the complex 
HSO. 

. Hence it s concluded that the polarographic wave 
shown in the presence of carbon dioxide is also due 
to the evolution of hydrogen from lex particles 
of solvated carbon dioxide, like HCO,-, H,O0O,, 


_ O,H,HOO,. cae 


=<  Polarographic Institute, 
Czechoslovak Academy of Sciences, 
Prague 


A New Method of Separation of Organic 
Compounds 
Donma attempts to purify a yellow crystalline 
compound obtamed from acetone extract of ream, 
Canarium strictum Roxh. which could not be 
purified either by tion with various 
solvents and mixtures of solvents or by chromato- 


ee ee ene Sener saben vere nree 
developed. 

Schonbein! and Goppelsroeder* were the first to 
utilize the separation effected by oapillarity, im 
analytical work on organic compounds which they 
called “‘capillary analysis”. After our unsuccessful 
attempts to purify the yellow crystalline compound 
mentioned above, we considered that the separation 
may be better effected on filter paper where capillary 
action would be more pronounced and fractional 
crystallization might occur with the added aid of 


pomt of the orystallme compound 
rose from 155°O. to 165°C., which on further 


irrigation on a fresh strip rose to 179-180°'C. and 
remained constant. A number of experiments were 
conducted both with this mixture and mixtures of 
known compounds to evolve a general procedure for 
carrying out the separation. The method consists 
of two distinct steps. 

(1) The deposition of the mixture on filter paper. 

(2) Irrigating the filter paper with a pure solvent 
or a mixture of solvents to obtain separate zones of 
the components constitutmg the mixture. 

The first step is accomplished by taking the mir- 
ture in a volatile solvent in an open dish and suspend- 
vertically a filter paper strip (2 in. x 8 in.) 
tman No. 8) so that ita lower end dips m the 
solution, which is then allowed to evaporate until 
about 0:5 gm. of the mixture is deposited at the lower 
end. The contgining the solution is now replaced 
by pure solvent or mixture of solvents and the 
system is enclosed in a bell jar, having a amall openmg 
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at the base for steady evaporation. The rate of 
evaporation can be controlled by adjusting this 
opening. During the course of the next few hours, 
when no attention is necessary, part of the mixture 
travels farther up, forming a distinct zone (see Fig. 1). 
It is important that this process should be stopped 
at this stage, otherwise the lower rone also will rise 
and the separation obtamed earlier is lost. The filter 
paper is cut in between the two zones and each run 
aa hia until pure fractions are obtained. 

sing the above method, some known mixtures, 
(1) phenanthrene and anthracene, (2) naphthalene 


and bi-phenyl, (3) a-naphthol and f-naphthol, 
(4) hy one resorcinol, were easily separ- 
ated. ydroquinone and resorcinol, however, 


g0 well within the pares of the filter paper 
that one could not scrape tham off without tearmg 
the filter paper. Using wider stripa, it is easy to 
separate larger quantities of substances in a short 
time. ; 
R. O. VASTE 
M. 8. MOTHANA 
Indian Inetitate af Science, 
Bangalore, 


and 
Indian Institute of Technology, 


July 22. 
i Behonbein, Ama., 114, 275 (1861). 
a , Monograph, “Capilar und Adsarptions Analyse” in 
Gorp Houben, “Dis oodo dec Orgammchen Chame’’, 1, 201 


Phenylation, Benzoyloxylation and 
Halogenation of Aromatic Compounds by 
Silver Benzoate ~ Halogen Complexes 


AurHoucH the reaction between halogens and the 
silver salts of carboxylic acids constitutes a fairly 
well-known method for the preparation of organic 
halides, its mechanism ia far from clear. Several 
types of intermediate have been isolated or postulated. 
by different workers’. Simanini® obtained complexes 
which he formulated as (RUCO,),AgX (where X = 
halogen), for example, the so-called ‘silver iodide 
dibenzoate’. Birekenbech and Meisenheimer* exam- 
ined the decomposition of certain of these complexes 
in the presence of benzene, using & reaction between 


one ent of the miver salt and two equivalents 
of i The formation of todobenzene and the 
enyl ester of the acid was From a reaction 


silver p-chlorobenzoate and iodine in boilmg 
chlorobenzene, p-chlorophenyl p-chlorobenzoate was 
isolated. In this latter oase, it is not clear from the 
experimental evidence whether the ester resulted 
from a reaction with the solvent, or whether both ita 
p-chloropheny! groups originated in the silver salt. 
It is known that estera, RCO,R, can result from 


which are now briefly described. 

Silver benzoate has been’ suspended in a number 
of aromatic compounds and treated with one equiva- 
lent of bromine or iodine at 20°. The resulting 
insoluble complex has been caused to decompose by 
heating at 80° (Br) or 130° (I). Silver iodide di- 
benzoate BEN ties in chlorobenzene at 130° with 
the evolution of carbon dioxide and the formation 
of a mixture of isomeric chlorodiphenyls (22 per cant), 
chlorophenyl benzoates (5 per cent) and benzoic acid 
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(35 per cent); the iodine appears almost quantita- 
tively as silver iodide. Roducti on of the chlorodi- 


-phenyls with Raney nickel gave anand and brom- 


ination gave a little 4-bromo-4’-chlorodiphenyl, 
melting point and mixed melting point 154-155-5°. 
The relative proportions of phenylation and benzoyl- 
oxylation in this experiment are similar to those 
which are found in the decomposition of benzoy! 
peroxide in aromatic solvents’, and suggest a common 
basic mechanism, namely, the formation and sub- 
sequent decarboxylation of free benroyloxy! radicals, 
O,H,CO, 

In contrast, the decomposition of silver bromide 
dibenzoate in chlorobenzene leads to benzoyloxylation 
only, and.not to any appreciable degree of phenyl- 
ation. Of the mixture of ATE A benzoates which 
was obtained (23 per cent), 80 per cent of the para 
isomer was readily isolated by crystallization: the 
true proportion was certainly higher than this. Only 
70 per cent of the bromine appears as silver bromide. 
In nitrobenzene, silver bramide dibenzoate decom- 
i Rai a eo me car edited ane ed 
m-nitrophenyl benzoate in approximately equal pro- 
portions. Little, if any, of the para ester is produced, 
for a blank experiment showed that the workmg-up 
proceas would tend to concentrate this isomer. The 
orientation in these benzoyloxylation ta is 
regarded as a significant indication of their electro- 
philic character and of the ntermediacy of benzoyloxyl 
cations—a hitherto unknown species. Unfortunately, 
the orientation in the homolytic benzoyloxylation of 
benzene derivatives is not yet known, and direct corm- 
parison with the present resulta is not poamble. In 
homolytic phenylation and” hydroxylation, meta 
positions are known to be relatively unreactive, and 
the effect of substituents in the aromatic ring is small. 
A homolytic mechaniam for benzoylorxylation by 
silver bromide dibenzoate is therefore regarded as 
improbable. It may be noted in passing that this 
reaction represents a method for the direct oxidation. 
of the aromatic nucleus. 

Another type of reaction is illustrated by the 
decomposition of silver bromide dibenzoate (prepared 
m n-heptane) in anisole. This gives p-bromoanisole 
as the principal high-boilmg product; but slight 
benzoyloxylation of the anisole also occurs. Silver 
iodide dibenrzoate and silver iodide diacetate oxidise 
teopropylbenzene to acetophenone at 100°; the 
yields are low. 

It is already clear that a common mechaniam 
cannot be advanced for all reactions which involve 
halogens and the silver salts of carboxylic acids; but 
it is felt that detailed considerations should await 
the results of further experimenta. An account of 
these will be given elsewhere in due course. 

I would like to acknowledge the interest shown in 
this work by Prof. D. H. Hey and Dr. QG. H. Williams. 
The work is being carried out during the tenure of 


an I.O.I. Research Fellowship at the University of 


London. 
D. Bayor-Surrs. 
Chemistry Department, 
ox. Collage, 
London, W.O0.2. 
July 17. 


1 Klelnberg, Chem. Bee., 40, 581 (1047). 

"Johnson, Ama. Rep. Chom. Soo., 46, 154 (10940). 

3 Simonini, Monateh,, 14, 81 (1803). 

i Birckenbeach and Maleenhelmer, Ber., 68, 723 (1096). 
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Thermal Anomaly in the Elastic Constants 
of Chromium 


SavHBAL investigators’" have shown that at a 
temperature near 87° O. anomalies exist in some of 
the physical properties of pure chromium. In an 
earlier communication*®, we reported measurements 
which had been made here of the vamation with 

ture of the Young’s modulus and modulus of 
rigidity of an electroformed tube of chromium which 
had been annealed for fifteen hours at 544° O., show- 
ing that a minimum occurred near 37° 0. in 
the velocity of pro tion of longitudinal waves, 
corresponding to a in elastio modulus of about 
2 per oent when measured on the fondamental 
vibration, but only to about 1 per cant when measured 
on the 8th harmonic. The modulus of rigidity— 
temperature curve showed only a small stationary 
region of modulus over a range of about 6° C` above 
the temperature of minimum longitudinal modulus, 
similar resulta being obtained on all measured 
harmonics. , 

We have now made considerable progress in in- 
vestigating the transition In Young’s modulus with 
‘temperature in various types of chromium, and can 
correct our former interpretation of the apparent 
frequency dependence of the anomaly, which is now 
seen to be due to Invariance of the modulus of rigidity 
through the transition ture ‘and the oon- 
sequent in Poisson’s ratio of the material. 
~. Inapaper by Fine, Greiner and Ellie! the authors 
suggest that the anomaly in Young’s modulus may 
_be related to the anomaly which has been obeerved 
in the volume expansivity of the material". This 
anomaly occurs at a temperature which decreases 
‘with compressive streas, and so we may expect that 
the application of such a streas will cause the material 
to change towards the high-temperature modification, 
thereby producing an anomalous bulk stram in 
addition to the normal elastic strains. This extra 
strain will add to the elastic strain along the streas 
axis, but will tend to neutralize the strains normal 
to this axis, so that Young’s modulus and Poisson’s 
ratio will be simultaneously reduced. The reduction 
in Poisson’s ratio will also reduce the dispersion 
which occurs on longitudinal waves*, since it implies 
a reduction in the lateral component of vibration, 
and the difference between the velocities measured 
at low and high frequencies will therefore decrease 
as the temperature of the anomaly is approached. 
. This means that the velocity as measured an higher 


_ harmonics will increase relative to that measured 


on the fundamental frequency, thus reducing the 
anomalous in velocity on the higher harmonics. 
It should be added that direct evidence for the re- 
duction in Poisson’s ratio has been obtained from 
- static extensometer measurementa of lateral strain. 
under a uniaxial stress, and it has been found that in 
certain impure samples of chromium the value of 
Poisson’s ratio may actually become negative. 

We have studied the effect of impurities on the 
transition, including iron, silicon, nic and copper, 
and have shown that in general the transition will 
occur at a lower temperature in an impure material 
than in a pure sample. So far no impurity has been 
found which raises the transition temperature. The 
reduction in transition temperature and the magnitude 
of the change in modulus vary greatly with the type 
of impurity, and in the case of iron it has been found 
that the reduction in temperature is roughly pro- 
portional to the amount of impurity present. In 
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other cases there is also a large increase in the extent 
of the in modulus, which may sometimes be 
as much as 1:5: 1. These large anomalies have been 
observed mainly in specimens containing silicon. 

It is intended to publish a full account of this work 
when completed. In oonclusion, I should like to 
acknowledge several helpful discussions with Dr. 
E. A. Calnan, and the large part played by Mr. J. H. 
Rendall, of the M Division of the Laboratory, 
and Dr. A. H. Sully, of the Fulmer Research Institute, 
in the work of preparing specialized specimens. 

The work described above has been carried out as 

of the research programme of the National 

hysical Laboratory, and this communication is 
published by permission of the director of the 
Laboratory. 
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H. Porsay 
Physics Division, 
National Physical Laboratory, 
Teddington, Middlesex. 
- July 18. 
"En, M B., Greiner, H. 8., and Hibs, W. 0., Bell System Tooh. Pub. 
ph 1828. 


* Hildneet, P., U.S. Bur. Stand. J. Rss., 96, 81 (1041); 87, 113 (1941). 

*Pursey, H., atlas, 160, 150 (1062). 

t Pochhazmmer, I., J. Math. (Oralle), 81, 824 (1876). 

‘Tove, A. B. H., ‘Mathematical of Hlasticliy’’, 287 (Oam- 
bridge Uniweeslty Prees, áth edit., 1927). - 

t Pancroft, D., Phys. Res., 8, 588 (1641). 


The Lambda Wave as a Norma! 
Physiological Phenomenon In the Human 


Electroencephalogram 


” SwVHRAL recent communications!” have described 
a hitherto unobserved phenomenon m the human 
alectroenoephalogram. This consists of random 
monophasic waves (‘lambda waves’), appearing when 
the eyes are open, in the occipital or parietal regions. 
The phenomenon is believed to be rare, and a relation- 
ahip to pathological conditions such as epil or 
organic eepe of the brain has been We 
have, however, recently obtained evidence suggesting 
that it is probably a normal physiological phenomenon 
which may be frequently unobserved owing to ita 
very low voltage, ita masking by background activity 
or ‘both. 

In the course of an investigation of the electro- , 
encephalogram changes produced by pre-frantal 
leucotomy, waves were observed after the operation 
which were identical with those described by Evans, 
in form and distribution, but considerably greater 
in amplitude (Fig. 1). A re-examination of the series 
of records obtained in each case revealed, however, 
that in two-thirds of the patients the phenomenon 
was already present, though at lower ampltude m 
the barbiturate record before operation. Moreover, 
in a small proportion of patients it was seen in the 
electroencephalogram recorded in the waking state 
before and after leucotomy. 

In the group of psychiatric patients investigated 
there was little reason for anticipating any abnorm- 
ality either in the barbiturate record or im the 
ordinary el halogram. It seemed worth 
while, therefore, to look into the possibility that the 
oocipital lambda wave might be a physiological 
phenomenon present at a low though variable ampli- 
tude in the normal subject, and -rendered more 
prominent by barbiturate anmethesia and, for a 
period, by pre-frontal leucotomy. This unmasking 
of an activity absent from the electroencephalogram in 
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however, can be elicited 
in many cases only with 
the use of special methods 





of examination. Confirm- 


ation for tbis view has 

been obtained by a recent 
Naresh pl et S observation of lambda 

ana i rna VAA anann y AN pia ject and five paychistric 

` patients. That the waves 


we have observed in the 


barbiturate record are 

an aban Mia tt a fA at homologous with those 

described by Evans is 

V similarity m form; (b) 

| Sop Abroad anh) Wena asl arte their random arrhythmic 
i t an 


character; (c) the fact 
that when the phenom- 


enon is located in the 
AAAA AAAA AAN AA N nee” parietal, occipital or 
; t 


parieto-ocorpital regions 





pg Sore ig in the waking state, 

i their distribution is 

1. Bicotroeneephalogram under barbiturate anesthesia showing prominent lambda waves in the nearly always identical 

ve ial aan ( with arrows in places) in a patient eight days after prefrontal leucotomy in the barbiturate record 
(Fig. 2). 


the waking state, or ita enhancement 
when present durmg consciousness at 
low voltage, is a well-known effect of 
barbiturate anwethesia on some other 
phenomena in the _ electroencephalo- 
gram*, 

Electroenoephalograms of thirty-seven 
normal adult subjects whose ages ranged 
from smxteen to fifty-am have been 
studied. Special attention was paid to 
the effecta of long Pori of maintaming 
the eyes open, of stimulation with a 
flickering light, visual scanning of plain, 
patterned and printed oards, and of 
attention and mental effort. Lambda 
waves were found in the waking state in 
twenty-seven of the thirty-seven sub- 
jecta. In the majority of these the 
phenomenon was present m poorly sus- 
tamed form at very low amplitude and 
was distinguished with difficulty from 
background activity. But opening the 
eyes followmg 20-30 sec. of stimulation 
ae eps a: an page raat 
flashes per evoked the phenomenon 
for 4-6 sec. in a more clearly defined 
form and at higher voltage in most 
subjects. Six of the subjecta, two of 
them with, and four without, the lambda 
waves in the waking state, have been 
examined under light barbiturate an- 
wathesia (0:25 gm. sodium thiopentone). 
Lambda waves were demonstrated in 
the barbiturate record of all six sub- 
jects. In the two subjects whose ordinary 
records had shown lambda waves, the 
latter were greatly mereased in ampli- 
tude in the barbiturate-record, though 
identical in form with those observed in 


ihe fines 
The findi suggest that the lambda 


waves are & physiological phenomenon in 


the human electroencephalogram which, 
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The phenomenon is suppreæed when the room is 
darkened or the patient asked to focus on a near 


». -object or to gaze at a plain white surface. But looking 


at & patterned or printed card did not consistantly 
evoke or enhance the phenomenon’ as in Evans’s 

iments. When the patient was asked to scan 
a patterned.or printed card as in reading, the 
phenomenon was almost invariably evoked or 


+ augmented; but it was reduced on scanning a sheet of 


white paper. The same result was obtained with 
either eye covered. The results would appear at 
first sight to confirm Evans’s view that the waves 
are provoked by abrupt changes m the afferent 
_ impulses that occur as the focus of macular vision 
-moves over areas of varying brightness. But the 
relationship with macular stimulation, if any, does 
syed to be a specific ane even during conscious- 
us we have repeatedly observed the appear- 
ae , of the phenomenon foll cessation of the 
mental effort mvolved in solving a problem. The 
presence of lambda waves at enhanced amplitude 
during barbiturate anmethesis is also evidence against 
any specific association with visual perception or 
hallucmation® or mental ivi However, thege 
problems, as also the apparent change in the prom- 
inence of lambda waves after pre-frontal leucotomy, 
are matters for further investigation. 


Í Marns Rora 
Joy ARIEN 
Department of Olmical Research, 
H dars tana i 
pey 24. 


1 Hvans, O. O., B.N.G. Ohn. Neurophysiol, 5, 60 (1963). 
1 Qakaut, Y., Rew. Newrol., 84, 640 (1051). 
alert ey , Gibbs, B. O., and Gibbs, F. A, Dis. Ners. Syst., 9, 190 


. “Roth, M., B.N.G. Otin. Yeuwrophyviol., 8, 261 (1051). 


Effect of Melanophore Hormone on 
Regeneration of Visual Purple In Solution 


Joss! considered that melanophore hormone 
might have a role in night vision, first because 
nocturnal animals have more melanophore hormone 
in their hypophysis than diurna) ones; secondly, 
because the amount of the hormone increases on 
dark-adaptation ; and thirdly because, apart from the 
hypophysis, the hormone is concentrated only in the 
eye and thalamus. He presumed that the fonction 
of the hormone was to ad as a catatyst for the 

eration. of visual 

y injecting a highly a fraction of melano- 
A hormone subcutaneously, I have shown! that 
this hormone not only shortens the time of dark 
. adaptation but also considerably increases the sensit- 
: Ivity in man. Furthermore, the melanophore hormone 
was found! to have an augmentative effect on the 
regeneration of visual purple i situ, using Japanese 
_ toads (Bufo vulgaris formosus) into the lymph heart 
of which the hormone was injected. 

Although melanophore hormone accelerates the 
ín vivo regeneration of visual purple, we do not know 
whether this is due to direct participation in the 
regenerative or indirectly by i some 
retinal condition (for le, blood ci tion) 
favourable to regaiarticn: Bon experiments have 
accordingly been carried out to ascertain how the 
hormone would act on visual purple itself. At least 
five frogs (Rana nigromaoulata) were decapitated 
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enucleated and dissected equatorially under a dim 
red light in a dark room. The visual purple was 
extracted with 2-8 ml. of sodium-cholate solution. 
The extract was divided into three equal portions. 
To two of these portions was added s certain volume 
of distilled water, while to the third was added a 
similar volume of melanophore hormone (extracted 


ory physes of male and female frogs and 
pei ed Sl ba per ml.). Each portion of 
ths Geek ea le Solan Gan them acewaliued with 


0-1-0-2 ml. of 0-1 M phosphate buffer. All three 
solutions were then to 1,500 hrx for 10 sec., 
which reduced the visual purple content to about 
75 per cent of that mitially present. 

Immediately after bleaching, the portion contammg 
melanophore hormone and one of the control portions 
were incubated in the dark, the other control partion 
being used for a determination of visual purple 


‚content. After incubation for about two hours the 


amounts of visual purple in the other portions were 
determined. The amounts of visual purple present 


using a filtered light of dominant wave-length 517 my 
(bandpass width, more than 20 per cent transmitted ; 
The results obtained are shown m 


Tt 


SEER 
ao = ba Ch o0 i eh a tow 


0 2—0 -05 
0'04 
0'1-0-4 
0 -2-0 -5 
02-05 
0-2-0 & 
0-32-06 
0-2-0 -65 
0°3-0°7 
0:1-0 26 


In experiments the urple was extracted from 
[ERED srietoenie te Wat parla was exis 4). 


' It is clear from the table that whereas in ‘the 
controls the amount of visual purple is either only 
slightly moreased, or it may even be degenerated 
during the incubation period, some regenerstion 
always occurs in those solutions containing melano- 
phore hormone and always to a greater extent than 
in the controls. This indicates that melanophore 
hormone has an effect on the regenerative process. 
The very large amount of regeneration observed in 
experiment No. 10 suggests that there may exist 
some factor which co-operates with melanophore 
hormone very effectively. A study of the effect of 
various factors on the potency of melanophore 
hormone is now in progress. 


TOSHIKASA HANAOKA 
Laboratory of Physiology, 
Tnstitute of Health, 
Nara Women’s University, 
Nara, Japan. 
Nov. 25, 1952. 


* Sores, A., Klin. Woohensh., 18, 1509 (1933). 

1 Hanaoka, T., Jap. J. Physiol, 8, 9 (1051). 

* Hanaoka, T., Amaat. Son. Japoa., M4, 137 (1951). 
‘Kimura, H, Jap. J. Physiol, 8, 25 (1952). 
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Effect of Rauwolecing on the Action of 
Adrenaline on Blood Pressure 


RAUWOLSOINE (O,,H,,0,;N,), the active principle of 
Rauwolfia canescens, has been isolated by jee, 
and its chemical nature has been studied'!*. The 
pharmacology of this alkaloid has recently been 
investigated by Mukherjee and Sen*‘. This com- 
pound has been found to be hypotensive. I have 
observed that the mtravenous injection of 1 mgm. 
per kgm. of body weight of rauwolacine completely 
annuls the action of adrenaline on blood pressure in 
cata when injected intravenously in 1 o.o. doses of 
1: 100,000, 1: 50,000, 1:20,000 and 1: 10,000 
i This antagonistic action of 


amphibian and mammalian isolated heart muscles 
by perfusion technique. The normal amphibian and 
mammalian hearts are always stopped when 
with 1 o.c. of 1: 1,000 of adrenaline (P.D.). These 
hearts cannot be revived. 1 0.0. of 1 : 20,000 dilution 
of rauwolacine can, however, check this toxic action 
of adrenalme on the heart. Rauwolsaine cannot 
counteract the ghycogenolytic action of adrenaline. 
The mechanism of action of rauwolscme against 
adrenaline is now being investigated in detail. 

I am indebted to Prof. A. Chatterjee, profeasor of 

, Lady Brabourne College, for kindly 
supplying the rauwolscine for this experiment. 
J. N. MUKHESRIJES 


t of Physiology, 
University College of Science, 
Calcutta 9. 
Bept. 7. 
co 
2 Mukherjee) J. Ind. Chem. See 83 (1041); 
mn des Din); BO, 11 (10da); $a, 8 (1046); EE, 20 (1001). 


1 Chatleries (nds Mukherjee), A. 
Ke a ad Cukure, 18, 335 (1968). 


Ind. J. Physiol. and Alied Sai., 
-7, s? Cosa) y, SOC Te 7, 148 (1963), 


A New Type of Autonomic Blocking Agent 


Tus useful autonomic ganglionic blocking agent 
hexamethonium, and some of ita closely related 
atoms. The activity of the compounds of this type 
has commonly been associated with the quaternary 
ammonium salt structure. Certain side-effecta of 
drugs of this type may also be attributed to their 

quaternary salt nature. In exploring a series of 
campers related to W.R.L. No. 561-143, 1-methyl- 
3- (S o no T dihydrochloride, 
= oe discovered that powerful ganglionic blocking 
is also possessed by tertiary amines. The | 
Bree ari Girne as Gs hat oL 
importanoo of this discovery lios in thief tent and 
much leas toxic than hexamethonium derivatives, 
but also, lacking the quaternary salt groups of the 
latter compounds, they. should be free of many of 
the aforementioned side-effects. 

On intravenous injection in’ anesthetized cata and 
dogs, W.R.L. No. 51-143 blocks the autondmic 
ganglia and causes falls in blood pressure comparable 
to those obtained with hexamethonium chloride. 
Injected epinephrine is not blocked. On oral ad- 
ministration, equimolar doses of W B.L. No. 61-148 
last longer than onium in lowering the 
blood pressure. 

Other tertiary amines and quaternary ammonium 
salts of the sams series are also being investigated. 
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Detailed pharmacological and chemical a on 
this group of substances will be made elsewhere. 

Extensive work is m progress to exploit these 
findings by the examination of numerous other related 
series of compounds of quite varied structures. 

Stata Norton 
l AETHUR P. PHILLIPS 
Welloome Research Laboratories, 
Tuckahoe 7, New York. July 21. 


Urinary Excretion of Acid and Neutral 
Deoxyribonuclease by Rats under Normal 
and Post-Irradiation Conditions 


Iwraamer in methods of studying tissue 
breakdown after irradiation has led us to investigate 
the deoxyribonucleases in body fluids on the premise 
that these enzymes are liberated only by damaged or 
destroyed cells. We have reported previously on the 
increased urinary excretion of the neutral deoxymbo- 
nuclease by rats exposed to lethal doses of X-rays'. 
The purpose of the present communication is to de- 
scribe a similar but more pt increase in the 
urinary excretion of an e eee ake (pH 
optimum 5-6) by irradiated rats. This is the enzyme 
which has been ied recently sn extenso by Allfrey 
and Mirsky*. It been found in many tissues, 
especially those capable of active proliferation. The 
urmary acid deoxyribonuclease is partially inhibited 
by magnesium ion and citrate (0:1 M}; ita activity 
is not affected by antimony sulphate, sodium arsenate 
and extract of the pigeon crop gland, all of which 
inhibit the neutral deoxyribonuclease®*. 

In our experimenta, twelve-hour samples of urime 
were collected from the experimental rats before and 
after total-body exposure to 700 roentgens of 250-KV. 
X-rays!. The urine was diluted with an equal volume 
of æ 1: 100 (v/v) aqueous solution of the chelating 
agent, versene, In order to remove ions. 
One ml. of the diluted urine was buffered with 1-5 ml. 
of a 0:2 M acetate buffer (pH 5-6), and the solution 


_was incubated with 0:5 ml, of a highly polymerized 


solution of sodium d ucleate 

according to the method of Kay and Dounce’. The 
ensyrnatic reaction was after three hours of 
incubation at 37° O. by ition of 0:8 ml. of 3-6 M 
trichloracetio acid, and the deoxypentose phosphorus 
was determined in the supernatant fluid of the centri- 
fuged solution. The following data demonstrate the 
marked increase in the deoxyribonucleass activity 
after irradiation of 10 rate: 


DEOXYRIMORUGLEASE ACTIVITY 





The deoxyribonuclease activity is calculated for the 
twalve-hour collection period and is expressed aa acid- 
soluble d hosphorus released per hour 
of incubation at 37° 6. 

Our resulta leave no doubt that there are two 
deoxyribonucleases m rat urme, and that the activities 
of both enzymes morease after total-body exposure 
of the animals to X-rays. These findings strongly 
suggest that the Increased activity, particularly of 
the acid enzyme, is related to the destruction of 
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This work will be published elsewhere in greater 
detail. 
O. D. KOWLESSAR 
K. I. ALTHAN 
L. H. HAMPALMANN 
Drvisions of Experimental Radiology 
and Radiation Biology, 
University of Rochester 
School of Mediome and Dentistry, 
Rochester, New York. 
July 8. 
Kowleenaz, O Drain E I., and Hempelmann, L. H., Arol 
1 Allfrey, V., and Miraky, A. H., J. Gen. Phynol , 38, 227 (1952). 
a ibe oy) Ty gore m. J, and Leskowskl, H., J. Biol. Chem, 


t o TGT. Overend, W. G, and Webb, M., Fep. Cel Res, 11) 
t Kay, H. R. AL, A. L., and Simmons, N. 8., J. Amer, Chem. 
Boo, 74, 1724 (1062). 


A Disturbance of Tryptophan Metabolism 
in Congeñital Hypoplastic Anæmia 


Tua clinical entity originally designated as con- 
genital hypoplastio anmmuia' and more recently 
termed erythrogenesis imperfecta® is a rare type of 
anemias characterized by an erythroid hypoplasia of 
the bone marrow, by normocytic and normochromic 
circulating red cella, and by the lack of response to 
any of the known erythropoietic agenta. In the 
course of some metabolic studies conducted on one 
such Pea whose ansmia was diagnosed shortly 
after birth and who had been studied for four years 
by one of the authors (G.M.), a strongly bluish- 
fluorescent substance was noted in the urine. (This 

ient has been studied through the kindness of 

. C. P. Kateampes.) This fluorescent material 
was identified as anthranilic acid by chromatographio 
methods’, isolation from the patient’s urine, and by 
spectroscopic i The Ry of this fluorescent 
material was 0-90 in butanol: acetic acid : water, 
1:1:5,m t with the Ry of a known sample 
of anthranilic acid. The melting pomt of the material 
isolated (144~-146°) and the absorption spectrum are 
identical with comparable data reported in the 
literature for anthranilio acid. 

Oral administration of 1-6 gm. of L-tryptophan 
led to increased urinary excretion of anthranilic acid 
as well as to the excretion of other mtermediary 
metabolités of tryptophan. 

On the basis of the available knowledge concerning 
tryptophan metabolism it was reasoned that an- 
thranilic acid was most likely to accumulate m 
excessive amounta under conditions of riboflavin 
deficiency. This point of view has recently been 
confirmed by the work of Charconnet-Harding 4 al.‘ 
and Mason’. In order to test the validity of this 
postulate, the patient in question was treated with 
massive doses of riboflavin per oe (200 mgm. per 
day for 17 days and then 100 mgm. per day for 13 
days). Although no change in the hmmatological 
status was observed even after one month under this 
therapeutic regimen, there appeared to be a decrease 
m the amount of anthranilic acid excreted. 

I fram eight additional cases have been 

e available to us and in all instances anthranilic 
acid could be found in the urme. (Specimens of urine 
from cases studied elsewhere were furnished through 
the kindness of Drs. I. A. B. Cathie, L. K. Diamond, 
E. Freahman and O. H. Smith.) In one case (specimen. 
and information on the case furnished by Dr. L. K. 
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Diamond) experiencing hematological improvement 
nine weeks after splenectomy, anthranilic acid was 
still detectable in the urine. Urinary specimens 
collected at random on the pediatric ward revealed 
no case m which anthranilic acid was detectable in 
the urine. 

The findings reported here are suggestive of an 
inborn error in tryptophan metabolism. The relation- 
ship of this metabolic disturbance to the co-existing 
ansmia has, as yet, not been elucidated. Studies 
aimed at exploring this point are now im progress. 
The genetic disturbance, if such exista, may be 
pleiotropic m nature. None of the members of the 
immediste family of the patient studied was found 
to excrete the metabolite m question. Detaila of this 
work will be published elsewhere. 

This paper is based in part on work performed 
under contract with the U.8. Atomic Com- 
mission at the University of Rochester Atamic 
Energy Project, Rochester, New York. 


, K. L ALTMAN 
Greatp MILLER 

Divisions of Experimental Radiology 

and Radistion Biology, 

University of Rochester 

School of Medicine and Dentistry, 
Rochester, New York. 
July 8. 

* Diamond, È. E., and Blackfan, K. D., Amer. J. Dis. Chald., b6, 164 
"Cathie, I. A. B., Aro. Du. Ohildh., 85, 318 (1960). 
* Dalgiwah, O. H., Dioakem., J., 53, 3 (1952). 


‘ Oharonimet-H » F. , 0. H, » As, 
ekg ding hi; tein 0. H., and Neuberger, à., Bw- 


* Mason, M , J. Irai. Chem , 210, 518 (1088). 


Quantitative Aspects of the Indirect 
Action of X-Radlation at Various 
Concentrations on E. coli 


Tas lethal effecta of irradiations with X-rays on 
Æ. cools have been studied. Our observations were 
made on bacteria dried, or suspended either in 2 per 
cent broth or saline solution, at bacterial densities 
of 10-1 to 10-18 gm./ml. Some experiments were also 
made by adding 10* M cysteine to the solutions. 
An X-ray tube was used ing at 110 kY., and 
4 m.amp., at a dose-rate of 36 r./mim., without any 
additional filter. 

The overall configuration of the curves paralleled 
that observed by other authors on tobacco mosaic 
virus}, rabbit papilloma virus* and S-18 cold phage’. 
Our resulta can be partly explamed on the basis of 
widely accepted theories. On the dry bacteria and 
strongly concentrated suspensions, the effect is only 
direct ; as the concentration is diminished (m the 
abeence of broth), both direst and indirect affects 
occur. If the suspending medium contains cysteine, 
the indirect action is reduced; it disappears if the 
medium contains broth. 

There is no clear explanation of the observation 
that the dose giving 86-8 per oent survival (D,,) is 
independent the bacterial concentration, at ex- 
tremely diluted oel ions. The hypothesis 


suspensi 
(Leat, p. 817), that the ‘death’ of a bacterium is due 


to a direct effect only, cannot be accepted under the 
conditions of our experiments. The marked differance 
between the D,, for irradiated dry bacteria and for 
those in water, as well as the chemical protection, 
necessarily require an explanation of the absence of 
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variability of the D,, for diluted suspensions within 
the limite of the indirect effect; taking into account 
the constant probability of a direct action. Therefore 
the ‘dilution effect’ during irradiation of bacteria at 
lower cell concentrations ceases to be a suitable 
artterion for distinguishing one mechanism from the 
other. 

In other experiments that will be published +m 
sztenso elsewhere, it was observed that the effecta 
of a constant amount of hydrogen peroxide (tested 
For concentrations of 10- to 10-* M) against bacterial 
density (from 10> to 10-* gm./ml.) are not the same 
quantitatively as the effecta of a constant dose of 
radiation. In the light of these resulis, we do not 
think that a biological activity (such as the E. cols 
catalase activity) can partly neutralize the chemical 
effects of radiations in such a way as to justify the 
quantitative characteristics observed. Moreover, the 
observed behaviour of the D,, cannot be explained 
on the basis of the kinetics of radical recombinations. 

If we consider each element separately and ita 
relationship with the free active radicals, it is possible 
to offer an interpretation. Taking into acoount the 
kodirect effect only, we observe that the absolute 
weight of bacteria reacting with a given dose dim- 
Knishes from 10-1 to 10+ gm.jml. of bacterial denarty, 
owing to the recombination of free radicals. Radical 
xombination moreases progressively, but in a lesser 
degree than the diminution of the bacterial density ; 
consequently, the relative’ effectiveness of radiation 
ts enhanced. This a to be due to the fact that, 
by decreasing the bastariá] density, each indrvidual 
ell is subjected to the action of an increasing number 
af active radicals. But this effectiveness does not 
moerease indefinitely. At a given cell concentration 
> limit would be reached, which representa the 
maximum indirect action for a given number of 
active radicals. It oan be assumed that the lower 
imflexion of the D, line (corresponding to 10“ gm. ral. 
for the Æ. colt) is related to the distance between the 
separate entities. Acoording to this mterpretation, 
the point of inflexion is to at a higher 
xoncentration when the irradia object is larger. 
En the light of the above results and of the experi- 
mental results'*, there would appear to be 4 
relationship between the oritioal concentration and 
the size of the ocell. If this quantitative relationship 
is independent of the nature of the irradiated object 
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as well as of the characteristics of the chemical changes 
which cause the observed effect, analogous behaviour 
er iS gas 
of various molecular 

Further studies on ae 
organisms in with chemicals of different 
molecular weight are being undertaken to substantiate 
the hypothesis. 

Fuller details of this work will be published 


behaviour of micro- 


~ elsewhere. 


C. Braamsı 
Institute of General Pathology, 
University of Perugia, 
and. 
Institute of Radiology, 
University of Florance. 
May 29. ` 
‘I D Be Ant K. M., Holmes, B., and Markham, R., Paresit., 
adele W. F., and Anderson, R. 8., J. Zap. Mad., 74, 463 (1041). 
* Alper, T., Nature, 109, 183 (1082). 
* Lea, D. iL, soon OT ese op TINE One (University Pree. 


ai Des J. V., and Gilbert, ©. W., Bhroshem. J., 45, 03 


Morphogenetic Interaction between 
Embryonic Mouse Tissues separated by a 
Membrane Filter 


In analysing inductive interaction between parts 
T developmg systems several ee ee have 
barriers of various sorta to distinguish 
abwcen Aia die ioc divect. Geliular ‘contact aud 
those due to diffusion. No morphogenetic effect has 
been demonstrable im particular cases through 
‘Cellophane’, viteline membrane or cigarette paper. 
In studies of eprthelio-mesenchymal interaction in 
cultured mouse embryo rudiments we have recently 
employed so-called membrane or molecular filters? for 
similar purposes and have noted two morphogenetic 
affecta across them. p E Tt is to 
record these results as 4 possible 
broader usefulness of filters of this ype in problems 
of embryonic induction. 

Thirteen-day-embryo submandibular and eleven- 
day-ambryo metanephric rudiments of the mouse 
can. be separated into epithelial and mesenchymal 
components following 5-10 mm. exposure to 3 per 
cent trypsin (desiccated powder, 1 : 800, ia calcrum— 
roagnesium-free Tyrode's solution)’. An epithelial 
component explanted in a cluster with mesenchyme 

ta from ita own rudiment type (autogenous) 
ergoes morphogenesis in characteristic fashion ; 
a similar component explanted with generalized 
mesenchyme or mesenchyme from other rudiments 
(heterogeneous) forms only a spheroidal mass or simple 
oyst. On the other hand, eleven-day-embryo mets- 
nephric mesenchyme hrogenic cord), which forms 
tubules during ten development under the 
influence of the metanephric epithelium (ureteric 
bud), produces coiled tabules when combmed m 
cultore with ita own epithelium, submandibular 
epithelium or embryonic spinal cord, but fails to do 
sgo when cultured in isolation. 

To tæt for posible diffusible effects m these 
interactions, appropriate tissues have been cultured 
on. either side of 4-mm. square molecular filter sheets 

i HA, 20 u thickness, Lovell Chemical Co., 
Watertown, Mass.). (L am grateful to Drs. Glenn 
Algire and Richmond Prehn, of this Institute, for 
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bringing the filters to my attention, and to W. B. 
Krabek, of the Lovell Chemical Co., for supplying 
test material.) Fragmenta of one tissue were placed 
on the surface of a chicken plaama olot, covered 
with the filter, and fragments of the second tissue 
supernonposed over the first in a second clot on top 
of the filter. The 20-y filter is sufficiently translucent 
to allow accurate superimposition of the two tissues. 

The culture vessels were amall, flat, loosely covered 
glass dishes with a central well im which the clot 
{rooster plasma and nutrient fluid. 1:1) was made. 
Over the clot was layered supernatant nutrient fluid 
containing horse serum, Tyrode’s solution and chick 
embryo juice (2: 2:1). The supernatant fluid, which 
included 6 mgm. per cent each of penicillin and strep- 
tomycin, was replaced every second day. The covered 
dishes were incubated at 37-5° O. in containers filled 
with 5 per cent carbon dioxide in air. The pro- 
cedure, which gave good morphogenesis of early 
intact rudiments, appears to combine certain of the 
advantages of the watoh-glass and Carre! flask 
techniques. 

The behaviour of submandibular epithelmm 
directly recombined with ita own mesenchyme, or 
separated by a filter from its own or heterogeneous 
mesenchyme, is shown in Fig. 1. When isolated from 
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Fig. 2 Freed and stained crom-ssction through heterogensous 
meson. (left), filter (eentro) and epithelial rudiment ( t). 
This is same culture asin 1,8, fixed on strth day. (x 340) 


mesenchyme the epithelium spreads as a thin sheet 
or, at most, forms abortive processes ; with hetero- 
geneous mesenchyme on the opposite side of the filter 
it rounds into & cyst; with autogenous mesenchyme 
on the opposite side of the filter (Fig. 1 C} ıt under- 
goes proceas formation of vamable morphology, 
reminiscent of. but clearly differing in detail from. 
the characteristic in vitro behaviour (Fig. 1 A). It 
thus appears that, without direct cellular contact 
(Fig. 2), mesenchyme can prevent spreading and 
disorganization of the epithelial rudiment and, 
depending on the speciflo character of the mesen- 
chyme, alter the epithelal morphogenetic behaviour. 
It ia of interest, however, that autogenous mesen- 
chyme separated from epithelnim by s filter does not, 
on the basis of present results, produce reactions equal 
to those produced by directly associated autogenous 
mesenchyme. 

Whue it mæ clear that heterogeneous mesenchyme 
exerts a filter-passing inhibitory influence on sub- 
rmoandibular morphogenesis, ıt ia not yet clear whether 
autogenous mesenchyme exerta fllter-passing positive 
morphogenetic effect. Such an effect is noted, how- 
ever, when thirteen-day embryo spinal cord frag- 
ments are placed on one aide of the filter m 
metanephric mesenchyme fragments on the other. 
In a significant number of cases coiled tubules, similar 
to those forming in the mesenchyme of intact cultured 
metanephric rudiments and in metanephric mesen- 
chyme directly combined with embryonic spinal cord, 
appear in the mesenchyme above the filter (Fig. 1 D). 

It thus appears that membrane filters, now 
becoming available in various thicknesses and 
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rorositin, may prove a useful tool for disentanaling 
the diffusible and non-diffusible 
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OLIFFORD Gronsranr 


National Cancer Institute, 
National Institutes of Health, 
Bethesda 14, Md. 
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Structure of Bacitracin A 


A BAOITBAOIN ypeptide purifled by charcoal 
shromatography was shown by ultracentrifugation 
o have a molecular weight of 1,400-1,500 +. Recently, 
xy a modified procedure using milder conditions, a 
veptide of higher antibiotic potansy (about. 60 unrta/ 
mgm.) was isolated from a aruder starting material 
han was previously used. Except for higher activity, 
his peptide has essentially the same properties as 
hat previously studied. This preperation was com- 
mead pathy G epeokman. of ba iteacia AA Wendi’ wut: 
lied by Dr. L. C. Craig, and appears to be identical 
vith it. Ultracentrifugation of bacitracin A indicated 
a somewhat lower molecular weight (1,390), but the 
ufference is probably not signifloant. The most 
sotent fraction obtained from charcoal will therefore 
»e referred to as bacitracin A. 

Independently of Newton and Abraham? and 
aig ef al.*, I found that the sulphur atom is prob- 
ably imvolved in a labile heterocyclic structure, 
wesibly a thiazoline or thiazolidme ring. In any 
avent, no —S8—S8— bridges were found by polaro- 
graphy and no indication of dimerization was de- 
ected by ultracentrifugation during 
his was expected to occur. With the exception of 
mnithine and histidine, all the amino-acids present 
no bacitracin A were found in hydrolysate from the 
uly substituted DNP derivative. Lysine was found 
© be unaffected by Sanger’s reagent’. No DNP- 
sucine or DNP-tsoleucing was found (contrary 
>œ the findings of Newton and Abraham), and the 
osthod of Edman‘ did not reveal any N-terminal 
amino-acid. These facta indicate the cyclic nature 
$ bacitracin and the ce of heterocyclic rings. 

In order to obtain Arthar information about the 
structure, bacitracin A was ially hydro 
}N hydrochloric acid for 72 hr. at 37° The 
sulting peptide mixture was fractionated by 
ucoessive application of zone electrophoresis and 
tharcoal and paper chromatography. The details of 
-he methods will be published elsewhere. Many of 
he peptides yielding glutamic and ic acids and 
systine on hydrolysis were difficult to isolate: After 
yvaporation of the solvent, these peptides often are 
xonverted to insoluble products. Complete hydrolysis 
if a ninhydrin-positive substance (obtained by partial 
rydrolysis) gave only lysine and an unknown com- 
»ound which is ninhydrin-negative (but gives a 
yellow spot on paper chromatograms after heating). 
The s-ammo group of lysine must therefore be linked 
© this, as yet, unidentified compound. The observa- 
ions indicate that the amino-acids of bacitracin are 
mterconnected in the following order : 
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- R+Lys—Glu—Oy—#4 Leu—Leu 
eee: | | 
= ted Asp R 

| 

Asp—His—Orn—+s Lõu 

The Sains. glutamic acid and cysteine residues are 
not necessarily linked together in a straight peptide 
chain but are sald orate m a heterocyclic 
Ting system. This d explain the formation of 
some intermediate hydrolysis products. Although I 
feel that the amino-acid ce is not definitely 
established, there seams to be little doubt that the 
distribution of amino-acids m the bacitracin A mole- 
cule is highly asymmetrical. It ia quite certain that 
the molecule consists of a lipophilic and a lipophobic 
part. Moreover, the uneven distribution of basic and 
acidic amino-acids makes the lipophilic part strongly 
polar. The antibiotic activity is probably geal 
associated with the labile heterocyclic ring 
and possibly with the d-amino-acids. Full b Fiologioal 
potency may depend upon the asymmetrical shape 
of the aola le. 


Institute of Biochemistry, 
University of Uppsala, 
Sweden. 

~  Bept. 8. 


1 Porath, J., Aasa Chem, Sooud , 6, 1237 (1052). 


* Craig, L. O., Wedsiger, J. R., Hansemann, W., amt Harfenist, E. J., 
. Biol. Chem., 199, 259 (1052). 
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Hausmann, W., and Welsiger, J. R., J. Biol. Chem., 
' Ory yes Tees) 


* Sanger, F., and Thompson, H. O. P., Biochem. J., Pe UOS 
t Edman, P., Acts Chem. Scand., 4, 285 (1980). 


An Antifungal Substance from a Strain 
of B. subtilis 


THoUGH a considerable literature has acoumulated 
regarding the antibacterial action of B. subtilis, leas 
attention has hitherto been paid to the antifungal 
action of the bacillus’. In the course of our investiga- 
tion on the occurrence and isolation of antibiotic- 

ucing micro-organisms from soil and infected 
oodstuff, an effort was made to collect different 
strains of the bacillus which would produce sub- 
stances ah antifungal action especially against 
Te pathogenic fungi. The report of one such strain 

(X) isolated from decomposed foodstuff and 
identifled according to Bergey’ is recorded here. 

The bacillus was grown both in potato—peptone 
broth and yeast extract—sucrose ‘broth at 30° O. for 
five days in shallow layers of 30 ml. in 500-ml. 
Erlenmeyer flasks. The culture filtrate was heated 
for 15 mim. at 60°-70° O. The active principle was 
precipitated by acidification with dilute hydrochloric 
acid, or isolated more effectively by extracting the 
culture filtrate with n-butanol and evaporating the 
extract at 60°-70°C. in vacuo. The residue was 
repeatedly washed with water, the wash-liquor dis- 
carded, and the product was purified further by 
dissolving it in alcohol and reprecipitating with ether, 
when an white precipitate was obtained. The 
solution was kept overnight at 4° O., cen and 
the precipitate dried to give a dark-yello mass. 

The substance was found to be insoluble in dilate 
hydrochloric acid but soluble in ethanol, butanol, 
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dilute sodram hydroxide and 6 per cent sodium 
bicarbonate solution. It gave negative teats with 
Fehling’s solution, 2,4-dinitrophenyl hydrazine and 
Hhrlich’s reagent. No coloration was obtained with 
ferric chloride. The substance gave positive biuret 
and ninhydrin testa; Millon’s reagent gave a faint 
pink coloration. 
“ When kept at 4°C. the antibiotic .retained. tts 
activity for more than three months. It was found 
to be stable when autoclaved at 120° O. for 10 min. 
but leas so m alkaline solution. The antifungal action 
- of the substance as determined by the agar cup 


.- and agar streak methods is shown in Table 1. 





Bpidermophyton 
sp. and Microsporum sp. at a concentration of 0-2 
mgm. jml. 
. The substance was thus found to pomes a broad 
antifungal spectrum, but little action was shown 
against the bacteria tested, namely, Staph. aureus, 
E. colt, V. cholerae, K. pneumonias, Eb. typhosa and 
The antibiotic appeared to be homogeneous, as 
aingle spots moving near the solvent front were re- 
vealed on the paper chromatogram when tested with 
ninhydrin, and also microbiologically by using 
n-butanol — acetic acid- water or ethyl alcohol — 
water mixture (Ry about 0-67) as the developing 
solvent. The potentiometric titration of the sub- 
stance with sodium hydroxide gave a pK of about 5:8. 
Since the antibiotic was thought to be a poly- 
peptide in nature, its acid-hydrolysate was subjected 
to both one- and two-dimensional paper chromato- 


graphy’ using phenol — water and 1 aloohol — 
acetic acid — water (25:5: 6-5) mixtures as solvents. 


and two unidentified spots near aspartic acid and 
phenylalanine respectively. The maximum intensity 
of the spot due to serine indicated predominance 
over the others. Glutamic acid was, however, found 
to be present in-minute quantity. 

The antibiotic was found to be strongly hamolytio, 
and 50-100 mgm. of the substance per kgm. body- 
bes ae injected subcutaneously to mice was tolerated 

ith diffculty. Further toxicity tests were not 
attempted in consideration of its strong hæmolytio 
' action. The incorporation of 10 per cent horse serum 

‘in the assay medium partly diminished the activity 
of the substance against A. niger. 

The substance differs from bacillomyoi, myco- 
subtilin and fungistatm, which are known anti- 
fungal products of B. subitlis, in its antifungal and 
* anti-bacterial activities. Tt appears to diffar from 

- bacillomycin by its very low content of glutamic 


ope rhc ahd ha ag rg 
of a larger n of amino-acids in the acid- 
hydrolysate. Ib seams to resemble the incompletely 
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characterized ieee factor’ in ta anti-microbial 
properties... Details of this work will be published 
alsewhere. ` 
P. NANDI 
G. P. Sav 
Microbiological Laboratory, ‘ 
Bose Institute, Caloutta Q. 
March 17 
1 Tandy, kH., Harren, G. H., 8. i 
' Rap, Biol ond Ma 67, 830 (1945). Tint, H. and hem 
rit HB J, Oba, In BS, O24 (plo) Hobs Gee, eek 
J. Gia. Inse., 98, 927 (1040): S nS. #0, 30 
961). Mishener, H. D., and B Biochem., 98, 20£ 
1040). Babad, J., ef al, Fanm, 170, ‘eid Goes). 


* *“Bergey’s Mannal of Determinative Bacteriology’ (6th edit., 1948) 
* Burma, D. P., J. Tnd. Chom. S00., $8, 555 (1961). 


' Fungistasis in Soils 
ms work recently described by Dobbs and 


observations we have made of a somewhat similar 
natare. 

Soil water was displaced from several soila with 
aloohol. This was assayed for fungistatic activity 
by @ serial dilution assay Botrytis alsi’ as æ 
test organism, which we have found more sensitive 
to antibiotics than most soil fungi. On several 
occasions growth was retarded in 1:2 and 1:4 
dilutions, though germination was not inhibited ; 
distortion of germ-tubes similar to that produced by 
griseofulvin® was sometimes sean. 

‘Cellophane’ bags containing activated charooal 
were buried at various locations and depths at 
Wareham Heath; after a period of 36 hr., these 
were dug up, the charcoal extracted with ether, the 
solvent evaporated and the residue dissolved in water. 
Fungistatio activity similar to that in displaced soi 
water was again observed on several occasions. 

Slabs of water agar, or agar buffered at pH 7 witb 
phosphate—citrate buffer, were placed in intimate 
contact with the face of sloping sol-profiles at Ware- 
ham Heath for about 36 hr. Wi gir hours of 
removal, these alabe were proceased‘in one of twc 
ways: either they were uniformly covered with e€ 
thin film of Ozapek agar seeded with B. alts spores 
or strips or ¢ylinders removed with a cork borer were 
placed an suitable agar plates seeded with Bacterturn 
soli, Baoillus subtilis or Botrytis allis. The im j 
gained from several such experiments was 
agar alabe after to the soil acquired localizedi 
areas of inhibitory activity, mhibition of all test 
organisms being observed at one time or another. 
The agar was in all cases contaminated with soi 
organismes; but the time during which these could 
have grown was not considered to be sufficient fa 
them to have produced substances in the agar which 
could have caused the mhibitions seen, nor did the 
growth of contammants coincide with the areas of 
inhibition. 

None of these methods can be considered to be at 
sensitive aa that af Dobbe and Hinson, since in eaol 
case some degree of dilution was involved and addec 
nutrient was always present; but the traces of anti. 
biotic activity detected were probably real anc 
indicative of a more intense activity in au. It i 
noteworthy, however, that our observations sugges? 
discontinuous ‘islands’ of inhibition rather than # 
widespread ‘sea’ of inhibition. It is true, of course 
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that the inhibition we have observed may be quite 
different in character and origin from that observed 
by Dobbs and Hinson. 
E. G. JEFFERYS 
H. Q. Haanmyre 
Butterwick Research Laboratories, 
Imperial Chemical Industries, Ltd., 

Welwyn, Herta. 

Sept. 9. 

Dobbs, O. G., and Hinson, W. H., Nature, 178, 197 (1083). 
and Hemming, H. G , Awe, App. Biol., 38, 214 (1045). 


A Rhesus Monkey with B Agglutinogen 

in the Erythrocytes 

PrRravious studies on rhesus monkeys! showed that 
the serum contained an anti-A but no anti-B 
agglutinm; the erythrocytes, on, the other hand, 
Hacked the expected B agglutinogen. Group specific 
substance B could, however, be found im secretions 
and organ extracts’. 

I mtended to demonstrate to my students this 
mpparent deviation from the rule of reciprocal 
ere ara Y between anti-A and anti-B agglutinins 
and A and B agglutinogens, when recently, in 
the kindness of Dr. 8. L. Hora, director of 
Zoological Survey of India, I was fortunate enough 
to got & sample of clotted blood from a female rhesus 
monkey (M. mulatia) about eight years old. The 
animal had been shot and the blood was taken from 
the heart immediately afterwards. 

The serum was se from. the clot, centrifuged 
and mactivated. Testa with human blood cells of 
the four groupe proved, as expected, the presence of 
anti-A in the monkey’s serum. 

The blood corpuscles, washed once, were suspended 
n normal saline to form a 2 per cant concentration. 
{Tesis were arranged first with ordinary human anti- 
vera of equal strength. Anti-B quickly uced s 
very strong egglutination, whereas anti-A only after 
bout 15 min. resulted in forming a weak agglutinate. 

In order to remove the hetercagghutinins for animal 
lood, purified agglutinin solutions were 
according to the technigue outlined by 
Again the rhesus blood ocells were tested. 
anti-A did not show any reaction, whereas with 
anti-B a clear strong clumping was obtained. 

This result was The poesibili 
heoretically existe that a heteroagglutmin 
lon-specific absorption (Sekundarbindung') to 
3-beta complex might have bean transferred to the 
surified anti-B solution. Therefore absorption 
Xperments were carried out in order to verify the 
indings. Three drops of rhesus cells, washed 
noe, were added to l c.o. human anti-A and 


iener”. 


nti-B and left in the refrigerator overnight. The 
‘bsorbed sera were than tested against known ocell 
uspensions along with the unabsorbed sera as con- 
pine The results are given in the accompanying 
able. 
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- Anti-A serum absorbed and unabsorbed both had 
a titre of 8. The absorption did not affect the 

of this agglutinm. Anti-B before absorption had also 
a titre of 8, but after absorption even in undiluted 
condition it was only strong eno to agglutinate 
partially the erythrocytes. The fluid between the 
very small clumps remained pink-coloured. Un- 
fortonstely, through an accident, no rhesus blood 
cells were left for cheaking if anti-B could be com- 
pletely removed from the human serum. 

The absorption testa thus confirm the resulta 
obtained with I solutions. One could, how- 
ever, assume t the anti-B serum used for the 
tests contained an unusually strong heteroagglutimin 
against rhesus blood, and further, that the reaction 
between heteroagglutinm and monkey cells through 
non ifc absorption simultaneously removed the 
dnti-B. This argument can be rejected, as the titre 
of the serum was about the same for monkey and 
human cells. Non-specific absorption, if it occurs 
at all, causes only a small diminution im the titre 
of the heterologous utinm. The great difference 
in strength of absor and unabsorbed anti-B 
could thus not be the ce of non-specific 
absorption. Moreover, for purifled solutions and for - 
absorption, different anti-B sera were used, and it is 
unlikely that both sera contained a similar unusually 
strong heteroagglutinin. 

It may therefore be mferred from these facta that 
a rhesus monkey was found which possessed a B or 
a B-like agglutinogen in its 

E. C. Boost 

Department of Anthropology, 

Government of Indi 
ı Caloutta 18. 
June 28. 
Buchbinder, L., J. Immunel, 25, 33 (1033). Wiener, A 8., Gavan, 

J. å., and Gordon, E. B., Amer. J. Phys. Anthrop., 11, 30 (1953) 

“Onna, E B., Wisner, A. 8., and Gom, L. J., Zonopos, 25, 513 


Wiener, A. 8., “Bloodgroups and Transfoslon’’, 27 (1943). 


s O., and VWorseas, H, elted Dahr, P., “Dio Technik 
der ppen- und Hintisktorvabestiomnntg’ 207 (1048). 
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First Record of the Rare Beaked Whale, 
Mesoplodon europaeus, Gervais, from the 
est Indies 


On February 21, 1958, two small female whales 
came close inshore in Bull Bay, im the parish of St. 
Thomas, Jamaica, and were beached by local fisher- 
men. I had the rtunity of examining them some 

t and a half hours later, through the courtesy 
of Mr. A. Thomas, the ernment flaheries officer. 
Preliminary investigation showed that they belonged 
to the group of beaked whales, and it was thought 
that they might be true two-toothed whales although 
the teeth were neither visible nor could they be felt 
through the gums. Upon removal of the flesh and 
examination of the the specimens were tente- 
tively identifled as Mesoplodon curopasus, j 
on the basis of the key to thə species of Mesoplodon 
given by Reveni. Dr. i Kellogg of the 
Smithsonian Institution, U.8. National Museum, very 
kindly examined photogra of both the intact 
annfiais and the prepared and confirmed this 
identification. 

So far as J am aware, this capture marks the fifth 
and sixth specimens of Af. ewropasus to be recorded. 
o S ald eae at oe (described from the skull 
only) was fi in the English Channel in 1840, the 
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second on the coast of New Jersey in 1889, the third 
at Long Island in 1938, and the fourth at Middle 
Key, Florida, in 1985. 

~The larger of the two 
E eer a Misael iglottis, the repro- 
ductive organs, portions of the and certain 
glandular structures were removed and fixed. The 
mammary glands exuded miuk when cut, and the 
uterus appeared to be in a sami-stretched condition, 
which suggested that this specimen was & 
lactating female which had given birth to a calf not 
many weeks previously. It may have been the mother 
of the younger specimen ; but aa very little is known 
of the reproductive habits of these forms, it ia diffloult 
to determine this with any certainty. 

Careful dissection in the area the vent 
did not lead to the discovery of any pelvic bones ; but 
it was noticed that a broad band of tough fibrous 
tissue was present in the region where one would 
normally expect to find the small pelvic bones. After 
. being partially dissected, the were removed 
to the Zoology Department of the University mapa 
of the West Indies, where the work of preparing and 
mounting is still being done. 

A brief description therefore follows, and details 
of the osteclogy and oertain soft parts will be described 
in a later paper when the skeletons are fully prepared. 

Colour. Both animals were black dorsally, merging 
into a dark grey ventrally which had a pinkish tinge 
in ib. A tly lighter grey aree in the region of the 
mammary folds corresponded with that deeoribed as 
whitish In Raven’s specimen. The pectoral fins and 
tail flukes were all of a uniform black oolour. A 
number of small light-coloured scarified areas were 
ah t, probably due to rolling in the surf over 

ulders in the process of beaching. 

Form. The body oontours followed very closely 
those ‘described. by Raven for his Long Island 
specimen ; and im particular the exceptional width 
of the flukes was noted. The two long 


was dissected on 


Tip of mout to notch of tall fluke 426 °7 om. 
Tip of snout to posterior rim of hlow hole 07 om. 
Tp of gad border of haso of pectoral fin 119-4 ou 
mou WIL. 
Middle of dorsal to noteh of oun. 
Length of upper jaw from wp of snout to angle of mouth 
(over curves) 38 om 


A detailed comparison of the skulls of the two 
Bull Bay specimens with those mentioned in Raven's 
paper shows that the larger of the two whales com.. 


apparently much younger than the Atlantic City male 
whale—the skull being only 460 mm. in total length 
in comparison with the 675 mm. of the latter specimen. 
This small specimen therefore represents an earlier 
growth-stage and is the youngest to be 
recorded. As Raven pointe out, the tendency im 
Odontocostes is for the females to be than the 
males, and so the difference in age the 
Atlantic City and the Bull Bay specimens ia prope oly 
even greater than the moasurementa’ woul 

sight suggest. The bones of the skull of the latter 
fragile, some are incor- 
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obviously not very old, it is tempting to speculat 
that the breeding ground of these whales may no 
be far away from the Oaribbean. 


Department of Zoology, 
University Oollege of the West Indies, 
Mana, St. Andrew, 
- Jamaica. 
May 15. 
1 Raven, H. On Amer. Mus. Novitates, 008, 1 (1937). 


J. J. RANKIN 


An Aquatic Larva, sultable for 


ratory Work 


Tes larva of the caddis fly, Setodes temetformu 
Ourtis ([richoptera, Leptocerids), has recently bee 
described by me" fram material obtamed from a larg 
artificial lake in Surrey. It was found to breed freel 
if the adults were confined to-the top of an aquariu» 
with muslin. It has an annual life-cycle and tł 
larvæ construct cases entirely of a labial secretic 
the size and appearance of a hedgehog quill. 
ee eee y oan be watched throug 

t case. It will remam alive for thre 
ag ets ys packed in wet waterweed (not moe 
for postal tion, or for two or three weel 
with only sufficient water to cover in a Petri disk 
It requires only an abundance of any of the usu» 
water weeds with their epiphytic alge for aeratio 
and food. i 

` N. E. Hioxp 
Plummers, 
Bletohingley, 
July 24. ` 
1 Hilokin, N. H., Pros, Roy. But. Seo, Lond., A, 88, 74 (1053). 


i 
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Occurrence of Asparagopsis armata Harv. o 
T the Coast of Devon 


Reoorps of the distribution of the red alt 
armata Harv. have indicated a spree 

of the species from the southern-hemisphere. T} 
first collections in the northern hemisphere were + 
Saint Eugène, ia, in 1928, and Guéthar 
Franoe, in 1925+; the species waa reported in Irelar 
In 10424. The plant was first recognized on tk 
ee cae A when Drew* found numerot 
cast up on the beaches of the Lizar 
Peninsula, and in 1981 i a 
` 


Asparagopsis 
and Bovisand Bay, South Devon ; in both places the 


planta were attached, bore no reproductive Orgam 
and grew above mean low-tide level. The presen» 


. of Asparagopsis at these points indicates an eastwax 


spread of the species along the south coast of Britai 


Joy Kunsiaxs 
Biology Department, z 


Northern se eas 
London, N.7. 


Sept. 17. 
1 Rarvageen, C~ O.R. Asad. Sei., Paris, 180 (1925). 
1do Valera, M., Iruk Wat. J., 8, 30 (1042). A 
s Drew, K. M., Nature, 198, 873 (1050). 2 
4 Horrkige, G. À., Naiurs, 107, 732 (1981). 
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INDUSTRIAL EFFICIENCY AND 
SCIENTIFIC RESEARCH 


N openmg the discussion on training for manage- 
ment at the British Association meeting at 
Liverpool, Prof. R. 8. Edwards made the suggestion 
that Oounterpart Funds derived from United States 
EKoonomio Aid might be used for encouraging indus- 
trial support of poetgraduate training in management 
by providing half the salaries of industrial candidates 
accepted for such coursés. Behind such proposals 
lies the belief that the technical backwardness of 
sections of British industry and their failure to 
exploit the results of scientiflo research are due to 


` deficiencies in management, either through failure to 


employ sufficiently trained men as managers, or 
through insufficient representation in management of 
men with a strong scientific or technical background. 
The Select Committee on Estimates in its recent 
inquiry into technical education noted the unanimity 
of view as to the vital importance of technical and 
commercial education to Britain’s competitive power 
in world markets and the higher productivity of her 
industries. 

Nevertheless, the proposal to use Counterpart 
Funds (see Nature, Sept. 19, p. 528) in this way to 
increase productivity is not one to be endorsed 
without carefal consideration, particularly in the 
light of the last report of the Advisory Council on 
Scientiflc Policy, and of Mr. Graham MHutton’s 
examination of the effect in their own industries of 
reporta of the returning members of sixty-one pro- 
ductivity teams from British industry which the 
Anglo-American Productivity Council sent to the 
United States. Questions much more important than 
the best means of training managers are involved, 
and no appreciation for the generosity and altruism 
of the United States should be allowed to stand in 
the way of a critical inquiry which bears closely on 
the health of British industry as a whole. Moreover, 
not merely the application of the resulte of research 
but also the initiation and organization of research 
appeared to be involved and certain aspects of the 
relations between industry and the universities. 

Mr. Graham Hutton’s book, published under the 
title ““‘We Too Can Prosper: The Promise of Pro- 
ductivity’ (pp. 248; London: Allen and Unwin, 
Ltd., 1953; 12s. net), aeseeses the findings of tho 
teams in the light of information and advice from 
the Anglo-American Productivity Counail and in 
collaboration with Mr. Geoffrey Crowther, editor of 
Ths Boonomist. In spite of the unanimous conclusion 
of all the teams that a higher output could be obtained 
in Britain without increasing strain or stress on 
operatives and with a modest re-equipment pro- 
gramme, mainty by better managerial and trade 
union methods, the book holds out little hope that 
the advice of the productivity teams will accelerate 
the process. Some of the improvements which could 
quickly increase productivity are simple and homely : 
Mr. Hutton estimates that re-organization of work 
alone could achieve @ 10 per cent increase in pro- . 
ductivity. Such reorganization, however, haa to 


878. 


overcomes the inertia and sansa of Jaik 
management and trade unions and other obstacles 
inherent in an old industrial system. 

The obstacles to better utilization of work are in 
fact largely psychological and human; but while 
Mr. Hutton’s book may reach a wider public, we 
must review any proposals to increase productivity 
and secure the more effective utilization of the 
resulta of research and of physical effort in the light 
of such an attitude. Failure to deal with the root 
causes of such a alimate of opinion can only result 
in continued frustration and in the waste of resources 
that could with advantage have been deployed to 
remove the real obstacles, Imagination and under- 
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standing of the human iasues are probebly the first . 


essentials in arriving at a decision as to the right 
policy, and that is aa true of both sides of industry 
as it is of government. 

The projecta for which granta from Counterpart 
Funds have been proposed cover an extramely wide 
field. Some are frankly debatable, and, on the face 
of it, are for things that Britiah industry should be 
. well able to do for itself. Others would seem to be 
' well within our capacity to support if there was only 
the will to devote resources to the purpose, even if it 
involved the diversion of resources fram some other 
leas essential purpose. 

This is the fundamental reason for hesitation in 
welcoming the proposals of the White Paper for the 
use of Counterpart Funds. The Select Committee on 
Estimates, in two reporte issued last summer, made 
it clear that the nation has yet tò face frankly and 
realistically its educational aims and programmes in 
„terms of the resources allocated or available. Neither 
major political party has yet indicated that it is 
prepared either to adjust the aims and programme 
or the resources to be allotted for educational pur- 
poses, still leas to indicate where else it would make 
savings in national expenditure to supply the finance 
or materials. The same position arises in regard to 
research expenditure, and it has been pomted out in 
these columns that mere prunings may be quite 
inadequate to provide for any further increase in 
national expenditure on scientifio and industrial 
research, however essential, It is probable that that 
expenditure can only be maintained at an adequate 
level by reduction of expenditure in other sectors, 
lke the social services, where it is highest. 

The danger is thus that these proposals for the use 
of Counterpart Funds may merely postpone an 
inevitable choice and, in postponing, make a reason- 
able—if unpleasant—decision even more difficult. 
Moreover, in themselves, it is arguable that some of 
the suggestions are damaging to British self-respect 
and self-reliance. Almost half a million pounds is to 
be spent on advisory services which will bring to the 
notice of individual firms improvements in modern 
technique. Of this, £150,000 will be spent through 
the Department of Scientific and Industrial Research 
broadly in implementing the policy of securing the 
more effective utilization of the resulte of research on 
which both the Advisory Council for Scientific and 
' Industrial Research and the Advisory Council on 
Scientific Policy laid streas in recent reports. Some 
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‘of it, however, gdes to trade and industrial associa 
tions which exist to perform such services, primarily 
for their individual members. Whether or not it ir 
right to subsidize such services in this way, doubte 
may be entertamed as to the efficacy of sucl 


expenditure: a high return in terms of publie 
advantage is unlikely. 
Such through the Department o 


Scientific and Industrial Research may do no mor» 
harm than enable the Government to delay decisiom 


‘for which the Advisory Oouncil has pressed hard bu. 


fruitleasly in at least two successive reports. Tha 
objection could equally be brought against the sum 
of just under £600,000 provisionally allocated fp 
research, The usual objections to sponsored researc) 
cannot well be made here: the specific studies fo 
which grants are proposed are based, so far a 
economic research is concerned, on proposals alrogd: 
advanced by universities and reasearch organizations 
Those contemplated in social research are to bh 
planned and co-ordinated by the two Committee 
on Human Relations in Industry: and on, Industris» 
Efficiency in Industry recently set up by the Lon 
President of the Council to advise the 

of Scientific and Industrial Research and the Medice 
Research Council. In both flelds the detailed researcl 
projecta are to be defined in discussions with th 
universities and the reasearch institutes. 

It can, of course, be urged that the resulta of sual 
research will be published and made fully availabl 
in the United States and elsewhere as well as ir 
Great Britain. That could also apply to the pro 
gramme of research on innovation and the develope 
ment of new ideas, the flow of scientific and technices 
information to industry and its relation to innovatior 
and industrial efficiency, on the economicos of re 


‘equipment and on the measurement of productivit: 


and the causes of variation of industrial efficiency 
for which £75,000 has been set aside. Indeed, industr 
in other countries may once again prove quicker t 
apply whatever is of value in the resulta of suom 
research than British industry. Moreover, it i 
possible that one ‘factor in the slowness of sam 
sectors of British industry- in applying the result 
of fundamental research is that those sectors hav 
borne no direct responmbility for -the financie 
support of such research. 

If this is true, doubts as to whether the proposam 
in the White Paper represent the right means fo 
increasing our investment in research are likely t 
grow; nor is it wise to aasume without closer inquir 
that the half-million pounds provisionally allocates 
for education and training is the most appropriat 
means for endowing chairs or readerships in th 
universities or for creating teaching posta in industrie 
engineering at technical colleges. The provision mada 
for postgraduate acholarships and other scholarship 
in this way is scarcely open to question; but th 
procedure is at variance with the universities’ wel™ 
known. objections to ear-marked grants. In view c 
the recommendation in the last report from the 
University Grants Committee that the system c 
ear-marked granta should now be discontinued, it j» 
interesting to note that while the University Grant 


no. 4388 November 14, 1953 
Committee was consulted in drawing up the industrial 
section of the programme, there is no indication that 
it was also consulted in framing the proposals for 
expenditure on education and training. 

Tho White Paper states that the projects selected 
for grant were chosen ‘‘aa being likely to contribute 
to the development of the national economy by 
reeson of the industry or field of studies to which 
they were related and the probable effectiveness of 
the programme of work suggested, and as not being 
likely to cause a continuing burden on the Exchequer 
at the end of the programme’’. This is probably the 
most important sentence in the White Paper, and 
since for the reasons given above it is doubtful 
whether the most effective means have been chosen 
for achieving the declared objectrvea, the Government 
incurs at least the suspicion that the real reason for 
the proposals lies in the final words. They are an 
attempt to expand research and training, without 
the clear thinking and hard decisions which must 
accompany any real attempt to allocate further 
national resources to the universities and other insti- 
tutions for higher education and research, and to the 
Department of Scientific and Industrial Research. 

Such suspicions would be leas reasonable if the 
Government had given any real signs of having 4 


definite policy so far as either education or research ' 


is concerned, or if either major political party had 
indicated a readiness to face the facts of the situation. 
While, however, political parties refuse to recognize 
that the allocation of gdequate resources to either 
education or research is likely to involve increasingly 
the curtailment of national expenditure on other 
social services or inroeds on the standard of living, 
at least until the international situation and the 
economic position of Britain permit some reduction 
of expenditure on defence and of export priorities, it 
is unhkely that a considered policy in respect of 
education or research will be evolved. The frustration 
and waste to which the reports of the Select Com- 
mittee on Estimates and the recent reports of the 
Department of Scientifle and Industrial Research 
have borne witness are likely to continue. 

The generosity of the United States should be 
unhesitatingly acknowledged and welcomed; but 
reservations must be made as to the wisdom of the 
Government's proposals to ear-mark the funds in the 
way indicated. For the reasons given, it might well 
be wiser for the Government, in accepting the aid, 
part of which is allotted conditionally for ‘‘purpoges 
intended to encourage a healthy and expanding 
economy by promoting the productivity of industry 
and by stimulating competition”, to have devoted it 
to such purposes generally rather than specifically, 
and in ways that were legs open to suggestions either 
of ‘easy money’ or of evasion of constructive thought. 
In terms of the current expenditure of Great Britain 
on university, technological and technical education 
and on scientiflo research at the universities and in 
government and independent institutions, £3,000,000 
is nob an excessive sum, and under wise direction 
could do much good. It ia large enough, however, to 
cause distortion and to do harm without such 
direction, and the implications of the whole situation 
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merit examination both by the Advisory Council on 
Scientrfio Policy and by the Parliamentary and 
Scientific Committee. 

The latter body could possibly do something to 
initiate the all-party approach to the question of the 
national investment im research and education which 
may well be essential before either political party can 
be expected to adopt measures so unpopular as the 
curtaihnent of axpenditure on social services in the 
absence of an attempt to explain its reason and 
neceesity. Agreement on that step would still leave 
room for difference of opinion as to the allocation of 
resources on different levels of education or in 
different flelds of research; but it should also help 
to remove such irrationalities as that seen at the 
Trade Unions Congress in the dissatisfaction that the 
widening of the opportunities for university education, 
by drawing off more of the abler school-leavers, has 
diminished the prospecta of promotion to managerial 
levels from the shop or factory floor. 

The last report of the Advisory Council on Scientifle 
Policy was specifically concerned with investment in 
research, and suggested that & aignificant increase in 
the volume of such investment is the most effective 
single measure that could conduce to a greater 
exploitation of science by industry; neverthelcas, 
the Advisory Cotmcil was equally aware that an 
increased investment in technological education, if 
not also in the science departments of the universities, 
could also assist. While recognizing that it ia par- 
ticularly an increase in the amount of riak capital 
that is required, the Advisory Council, like the 
Government in framing the programme for the 
expenditure of Counterpart Funds, gave scarcely 
enough attention to the means proposed for achieving 
its ends. The Advisory Council did not accopt the 
usual argument that current rates of taxation directly 
discourage expenditure on research and development, 
though it admitted that a major improvement in 
investment cannot be expected without & big change 
in Government policy. In relying on institutional 
research and investment and such means as the 
National Research Development Corporation to bring 
about a radical improvement in British industry, the 
Advisory Council appeared to lose sight of the 
essential factor, just as does the White Papor on 
Oounterpart Funds. 

The real problem is to create in industry the 
receptivity to new ideas and the readiness to experi- 
ment and to take risks, both in research and in 
development. That cannot be done by transferring 
to government departments or like institutions the 
responsibility for identifying technical needa and 
taking the risks involved in promoting technioal 
development; Sir Honry Tizard made that very 
clear in his Meese! Memorial Lecture last year. The 
Advisory Council’s proposals, like those for the use 
of Counterpart Funds, do nothing to decrease the 
tendency for some sectors of British industry to 
continue to leave most of the risk to be borne by 
the Government. 

More oo-operation beiween industry and the 
Government in development may be required through 
such devices as the research associations and the 
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National Resoarch Development Oorporation; but 
the responsibility for enterprise nd adventure should 
rest, by and large, on industry. As Prof. R. B. 
Edwards, like the Advisory Council, pointed out in 
an earlier article on industrial research and develop- 
ment in Great Britain, the Government’s primary 
responsibility is & negative one, namely, to see that 
our economic arrangements and the level and 
incidence of taxation do npt weight the scales too 
heavily against the supply of capital for risk-bearing 
ventures. On the positive side, the Government’s 
taak is also to see that neither whole industries nor 
individual firms are shielded by restrictive agree- 
ments or associations from the consequences’ of lack 
of enterprise and failure to utilize new knowledge, 
and that fall opportunity and encouragement is given, 
to those willing to enter and venture on these-fields. 


-A prime task of government should, in fact, be to 


secure the mobility that industrial development 
demands. The defects of British industry largely 


‘ flow from its exoeasive rigidity and the increasing 


extent to which units and individuals are screened 
from the oonsequences of their own mistakea or 
inertia. -In post-war Britain, the concern to mitigate 


p the oonsequences` ‘of technological change and 


~ 


development tends not so much to ‘the science of 
social adjustment advocated by Lord Stamp as to 
discouragement of development generally. Not 
merely the pattern of nationalization, but also the 


f 


general climate of opinion in wide sectors of society, - 


are averse ti change and all that is implied by 
the developments required to safeguard Britain’s 
economic fature.- 

There is, of cdurse, much room for constructive. 
thought regarding the whole organization of research 
and ‘development in Great Britain. Prof. Edwards's 
suggestions for association of the universities, the 
collages of technology and the research associations 
in meeting thei increased demand for sponsored 
research merit examination, giving due weight to the 
dangers and difficulties to whioh Sir John Stopford 
and others have directed attention. The same 
institutions and government research establishmente 
have also a contribution to make to higher tech- 
nological education and the supply of managere aa 
well as technologists, and the posmbilities of oo- 
operation are far wider than was indicated in the 
British Association discussion at Liverpool. American 
experience may have something to teach us in both 
respects, and the inquiries recently conducted by the 
-National Science Foundation into the use of Federal 
funds in support of research and development have | 
a close bearing on evolution of a policy in Great 


The report of the Advisory Council on Scientific 
Policy and the White Paper on the use of Counterpart 
Fundas would be leas disturbing if there were any 
evidence that the Government has a poloy for 
research and development. All the evidence at 
present suggests that such iasues are evaded, and 
that science is treated with less and leas respect in 
the counsels of the State. The task of securing the 
adequate use of science by industry in Great Britain 
has not been seriovaly considered by the Government 
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during the past four or five years. The first step is 
that of encouraging fluidity, of making industry lees 
rigid and more open to pressure to seek and use new 
knowledge. The prime responsibility reste with the 
Government, though it will still remain for industry 
to show that it poaseasses the determination, enter- 
prise, courage and imagination to use opportunities 
which may be afforded. That again is partly a matter 
of ‘industrial recruitment, and here government 
policy in the allocation of resources for university 
and technological education is an essential factor in 
securing an appropriate flow of trained man~power. 
Finally, on government policy depends the' wise 
deployment of our resources in material, finance and 
man-power between government organizations, the 
universities, and other independent research institu- 
tions, and industry itself, so that the national effort 
ig in balance. Not only is such a balance necessary, 
but also canditions must be such that they attract 
a sufficient number of the nation’s most creative 
minds, and allow them to work under the moet 
fruitful conditions; thus implementing, so far’. as 
possible, the: application of the new knowledge 
wherever it is required, in industry or in the service 
of the national welfare. 


Pad 


COMPARATIVE ANATOMY AND 
TAXONOMY OF THE LEMURS 
AND LORISES 


Primates 

Comparative Anatomy and Taxonomy. I: 
sirhini. By Dr. W. O. Osman Hill. (Edinburgh 
University Publications, Science and Mathematics 
No. 8.) Pp. xxti+7098+24 plates. (Edmburgh: At 
the University Press, 1958.) 105s. net. 


R. W. O0. ‘OSMAN HILL has undertaken the 
considerable task of assembling m a work of 
reference ‘“‘the more scientific aspecte’ of what is 
known about lemurs, monkeys and apes. Vol. 1, 
which is the volume under review, deals with the 
lamurs and opens with a general section on the 
diagnostic characters and classification of the whole 
order of Primatea. Like most contemporary students, 
Dr. Hill accepts the definition of a Primate laid down 
by St. George Mivart in 1873 but, m addition, pro- 
vides information about other general characteristice 
(for DA placentation, physiology of repro- 
duction, dentition). Then follows an socount of 
the geological and geographical distribution of the 
Primates, and of their taxonomy and phylogeny. No 
. new ground is broken ; but Dr. Hill not accept 
Gaylord Simpson’s recent proposal to subdivide 
order into the two sub-o oes R ES 
poidea, and to include in the former the Tupaiidae 
and Tarsioidea. Instead, he reaffirms Pocock’s 
previous subdivision of the Primates, from which he 
completely excludes the Tupaiidae, into the two 
“grades”, Strepairhini (lemurs and lorises) andl 
Haplorhini (essentially monkeys and apes), andi 
classifies the Tarsioidea as a sub-order of the 


Haplorhini, rather than with the Btrepsirhini. 
i introduction to the Stre i theo 
follows. It begins with a list of-the lemurs and 


lorises, and goes on to a fairly detailed and systematic 
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account of their general anatomy. Information is 
also provided about gestation, placentation and 
development. The natural behaviour of lemurs and 
lorises is discussed, and a special section deals with 
what Dr. Hill calla ‘Mental Development’. 

The next hundred and fifty pages of the book are 
devoted to the sub-order Lorisoidea of the Strep- 
sirhini, consisting of the two families Lorisidae and 
Gaelagidns. The sub-order Lemuroidea, with its eight 
constituent families, takes up the five hundred pages 
which follow. The same pattern of treatment is 
followed throughout. Thus, a general section defines 
the external characters, the systematic anatomy, the 
development, the behaviour and the taxonomy of 
the whole sub-order of Lorisoidea; more specialized 
sections are devoted to ita two families; still more 
specialized sections deal with each of their con- 
stituent genera; and these in turn are followed by 
sections describing each ies. Interesting historical 
data are also provided. EW hile the amount of detail 
within each section varies with our knowledge and 
ignorance, the pattern of treatment which Dr. Hill 
has followed necessarily results ın some repetition. 

The whole text is generously illustrated with Ime- 
cuts and half-tones. There are thirty-four plates, 
about half of which illustrate living animals. Useful 
maps are provided to show the distribution of the 
various species, and there is a sixteon-page list of 
references and an index. 

The preparation of the book must have demanded 
enormous enthusiasm and endless patience, and there 
can be no question that Dr. Hill has rendered 4 
service to his fellow-studente of the Primates. The 
volume is, however, uneven, not only because of gaps 
in our knowledge, but also because Dr. Hill seems 
leas at home in some sections of his book than he is 
in those which deal y with anatomical and 
taxonomic matters. the latter he has moorporated 
most of what other workers have published, including 
descriptions of the bones and dentition of fosail 
lemurs. His own contributions have been mamly 
concerned with the taxonomy and external characters 
of living Primates, especially of their external 
genitalia, and it is understandable that considerable 
space, and a very disproportionate number of the 
illustrations, are devoted to the latter topic. But 
this is at the expense of what many workers might 
regard as more mmportant issues (for example, the 
skeleton, muscles, nervous system, etc.). The sections 
dealing with “the scientific aspecta of primate 
behaviour’, including the few called ‘Mental 
Development”, show that we still know very little 
about the lives and behaviour of lemurs and 
lorises. 

How much of the information that is given about 
the history of our knowledge of lemurs and lorises is 
the fruit of original historical research is difficult to 
judge. Some clearly is, but some is obviously not. 
For example, Dr. Hill tells us that , the 
home of the lemurs, was well known to the Ancients, 
and that it was known to the Greek geographer 
"Ptolemy, (third century B.c.)”... under the name 
Menuthias. There appears to be at least two errors 
here! ; the period of Ptolemy, the geographer, was 
the middle of the second century A.D., not the third 
century 8.0.; and the name Menuthiaa, which first 
appears in ihe Periplus, an anonymous work of the 
Erst century A.D., relates to the coastal islands of 
Zanzibar or Pemba. Several decades later, Ptolemy 
correctly noted that Menuthias lay near the coast, 
but his figures for latitude and longitude wrongly 
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placed it far out to sea. Hence the subsequent 
confusion of Menuthias with Madagascar. 

In the area covered by the book, one man’s fact 
is not infrequently another's bone of contention, and 
Dr. Hill does not entirely succeed in his avowed 
purpose of avoiding discussions of a controversial 
nature. To take one example, he scarcely begins to 
justify the oase for excluding the Tupaiidae from 
the taxonomic relationship with the Lemuroidea 
which has been by such workers as Kaudern 
and Le Gros Clark, and which Simpson recognizes m 
his classification. Another debatable point is the 
statement that the way in which the menstrual cycle, 
which is a primate characteristic, is differentiated 
from the oestrous cycle of the non-primate mammal 
is that in the latter uterine bleeding occurs at the 
time of ovulation, whereas bleeding in the menstrual 
cyole ocours at the end of the luteal phase. In point 
of fact, uterine degeneration sasociated with bleeding 
is the exception rather than the rule in the œstrous 
oycle of non-primate mammals. 

There are, unfortunately, other examples of 
debatable statement. Thus, considerable space 1s 

iven to a description of the genitalia of the common 

rown lemur, L. fulvus, and of the mongoose lemur, 
L. mongor, Dr. Hill writing that “there is no sexual 
attraction between females of the latter species and 
males of the former” and that the two species are 

“probably incompatible”. He also states that “the 
differences in the sexual organs are probably to be 
attributed to divergent evolutionary trends based 
upon their mncompatibility’. Whatever is meant by 
this last sentence, it is on record that hybrids between 
the two species have occurred. Dr. Hill also specu- 
lates, without data, about the periodicity of breeding 
in the Lemuridas and Galagidae, but dismisses actual 
records which are contrary to his beliefs. He writes, 
too, that the breeding season of lemurs is the same 
in captive as in wild specimens, and that it w not 
affected by environmental changes. But there are 
indications that lemurs, like practically all other 
mammals from the southern hemisphere, switch 
their breeding seasons when moved to captivity in 
the northern hemisphere. If this were not ao, they 
would be very exceptional mammals. Dr. Hill also 
refers to the existence of a sexual skin m the Strep- 
sirhini, without giving any more basis for this belief 
than he does for hia description of the spleen as one 
of the ductless glands. 

Nevertheless, he has provided a book which 
studenta of the Primates, both to-day and to-morrow. 
are certain to consult before they undertake any 
researches on lemurs. One can only regret, therefore, 
that all ita contents do not sustam the scholarly 
impression which the book first gives. Readers will 
particularly regret the frequent omiasion of the names 
of the authorities on which various statements are 
based; for a work of reference fails in a major 
purpoge when those who use it cannot bring their 
own critical powers to beer on the sources of par- 
ticular pieces of information it mcorporates. 

Obviously these shortcomings are an indication of 
the very exacting task which Dr. Hill has tried to 
fulfll. He hes undoubtedly done much better than 
did D. G. Elliott in the much criticized three-volume 
“Review of the Primates” which was published in 
1918, and which Dr. Hill’s new work supersedes. 
But some readers may well consider that Dr. Hill 
could have served his fellow studenta better if, in 
addition to his taxonomy, he had devoted the bulk 
of his attention to a detailed account of the structural 


anatomy of, say, a member of each of the families 
of the Lorisidae and Lemuridae rather than spread 
hrmself thinly over the whole field. It is to be hoped 
that any subsequent volumes on the Primates which 
Dr. Hill may produce will improve on, as well as 
perpetuate the good points of, the present volume. 
8. ZUCKERMAN 


1 Bee Thomson, J. Oliver, “Hætory of Anclent Geography’ (1048,. 


POLYCYCLIC NITROGEN 


HETEROCY CLES. 


Heterocyclic Compounds 

Edited by Robert O. Elderfield. Vol. 3: Polyoyolio 
- Derivatives of Pyrrole ; ; Polyoyclic Systems with 
One Nitrogen Oommon to Both Rings; Pyrindine and 


related Compounds. Pp. vii-+442. 96s. net. Vol 4:. 


Quinoline, Isoquinoline and their Benzo Derivatives. 
Pp. vii+674. 186s. net. (New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1952.) 


HE ambitious scheme to produce a modern 
treatise on the chemistry of heterocyclic oom- 

pounds has made considerable headway with the 
appearance of these two yolumes. They will probably 
- have an even wider appeal than Vols. 1 and 2 (see 
Nature, 188, 618; 1951), for as Prof. R. O. Elderfield 
says in his preface to Vol. 3, “the chemistry of the 
polycyclic nitrogen heterocycles containing one hetero 
nitrogen atom has probably been the object of more 
intense in tion than any other single group in 
the broad field of heterocyclic chemistry”. 
these polycyclic nitrogen compounds that Vols. 3 
and 4 are concerned. The major part of Vol. 3 (274 
pages) is devoted to a most timely and interesting 
chapter on indole and ita derivatives by P. L. Julian 
and two collaborators. Prof. Elderfleld’s contribution 
is far from being restricted to editorial duties. He 
has himself written the 348-page chapter on quinoline 
(VoL 4), and is part author of the chapters on teo- 
indole and on dine, dine and their 
derivatives (Vol. A chapter by H. R. Ing on 
Dr ai will 4 i atom common to 
both rings completes Vol. 8, and VoL 4 contams also 
chapters on ssoquinolme (Walter J. Gensler), the 
acridines (Adrien Albert), and phenanthridme and 
benzoquinolines (L. P. Walls). The names of the 
authors are a sufficient assurance of the authoritative 
character of the work. So vast a fleld of organic 
, chemistry as heterocyclic compounds can be surveyed 
with authority only by a multiplicity of authors, and 
it is inevitable, therefore, that there should be a 
certain lack of uniformity in treatment. 

OComprehensiveness 1s not claimed. In particular, 
there is no detailed treatment of the considerable 
groups of alkaloids which are derived from the ring 
systems dealt with m the volumes under review. 
This omission. is entirely justiflable. There are other 
excellent modern works dealing with alkaloids, and 
their inclusion in the present work would have made 
it unwieldy, besides unduly delaying its progress. 
Although alkaloids are not dealt with tically, 
there is moidental reference tó man aac fad them; for 
_ example, in connexion with quinuclidine, pyrrocoline 
and pyridocoline, tsoquinoline and phenanthridime. 

The chapter on indoles gives a survey of numerous 
methods for their synthesis and a discussion of the 
mechanism of some of the reactions Involved. There 
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is @ description of the preparation of various classes 
of indole derivatives, mostly those substituted in the 
pyrrole ring. Natural indole derivatives are discussed. 
including heteroauxine, gramine and tryptophan, and 
there is a valuable discuagion of the metabolism of 
tryptophan. It would have been useful to have had 
also a section giving a general account of the properties 
and reactions of indole and its simple derivatives, 
although doubtless most of the information which 
could have been introduced in such a section is 
scattered through the chapter in ita present form. 
Reference is made in the prefaces to delays at the 
proof stage and-to the fact that it has~not been 
possible to bring the subject-matter completely up 
to date. Although unfortunate, this is doubtless 
unavoidable, especially in flelda such as those covered. 
by the present volumes, where new developments are 
constantly taking place. The-section on the stereo- 
chemistry of the tropane group, for example, would 
have been presented rather differently if it had been 
poasible to include the recent work of Prof. G. Fodor. 
The books are well printed and produced and 
sane any misprmte have been notasced. The 
i of the acridine ring has en some 
difficulty, and it is Interesting to note that the editor 
has not felt bound to adopt current American prac- 
tice. Both he and his co rators are to be oom- 
gratulated on a most valuable contribution to the 
literature of organic chemistry. J. W. Coox 


VoL 172 


A FRESH APPROACH TO 
INTERMEDIATE BOTANY 


Intermediate Botany 

By L. J. F. Brimble. Fourth edition entirely revised 
and rewritten:in collaboration with Dr. 8. Williams, 
pare atic an PE eee G. Bond Pp. x+ 
505. (London: Macmillan and Co., Ltd., 1958.) 
20s. net, 


authors have rewritten ‘Intermediate 
Botany” by L. J. F. Brimble and brought it up 
to date. They have set out to provide a book suitable 
for candidates for the General cate of Education 
(Advanced Level) and for candidates for first-year 
university examinations such as those for mter- 
mediate science, arte, pharmacy, agriculture, horti- 
culture and medicine. They were obviously faced 
with various fundamental decisions, and they can 
scarcely be expected to have produced a volume that 
ig beyond oriticiam by teachers m at least some 
of the wide flelds for which they have attempted 
to cater. For le, there will always be two 
echools of thought as to whether one should begim 
the session with Pleurooocous or with a whole plant 
of groundsel. The authors have in some ways 
chosen the best of both worlds, because they have 
devoted the first thirty pages or so to an in 
introduction in which they review the subject of 
botany and the plant kingdom as a whole. Than, 
when they start the real work they throw in their 
lot with the groundsel school, except that they use 
rosebay willowherb for variety. 

In the next three hundred pages ximately) 
the Angiosperm w treated very Fally. T physiology 
and anatomy are both well presented im the text 
though the in quality. For example, 


diagrams vary 
on p. 253 the stamens of the buttercup are not shown 
PpO aR part of the, diagram of meiogis on 
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p. 266 is not a happy choice. Elementary studente 
find this subject difficult, and really clear drawings 
of a good size are essential to the elucidation of the 
facta. This Angi section as a whole is, however, 
very well done and the material will be of great value 
to studenta. 

The emphasia m any course must depend largely 
on the teacher ; but one might be justified in feeling 
that the lower plants have been sacrificed to some 
extent m this volume. They occupy a total of 

roxmmately one hundred pages out of five hundred, 
which appears to be leas weight than most teachers 
would expect to give them in well-balanced courses. 

The book concludes with a chapter on ecology and 
a section on the families of flowering plants. In the 
latter, the need to cater for a wide range of students 
has tended to force the inclusion of a large number 
of families, where one would have preferred, for 
gome courses, a more detailed treatment of fewer 
families. 

On the whole, however, the book will be very 
valuable for the upper forms of grammar schools and 
for first-year students in universities. It brings out 
the breadth of the subject and ita mter-relationship 
with human beings and world economy. All the way 
through the authora-have refrained from “putting 
words like monochlamydeous in a series of adnate 
perallelograms” and have written the text in an 
attractive manner that will lead the student to read 
more widely by stimulating interest in different 
aspects of the subject. Suggestions for practical 
work occur at frequent mtervals, and the material as 
& whole is presented with a freahness that will 
stimulate both teacher and student. The book is 
well produced with clear print aud a comprehensive 
index. Lity NEWTON 
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COMETS AND METEORS 


Comets and Meteor Streams 

By Dr. J. G. Porter. (International Astrophysics 
Series, Vol. 2.) Pp. xi+128+6 plates. (London: 
Chapman and Hall, Ltd., 1952.) 28s. net. 


r 1947 when the Physical Society conference was 
held in Manchester to discuss the new radar 
methods of investigating meteors, Dr. J. G. Porter 
gave æ lecture on the subject. The present book is 
an expansion of this lecture and provides the most 
up-to-date information on the subject of comets and 
meteors (very little is said about meteorites, but 
many now think that these have originated in some 
way entirely different from that in which comets and 
meteors had their origin). The first chapter gives a 
general survey of the subject and deals with such 
matters as the Increase in cometary discoveries, the 
mass, size, spectra, luminosity, eto., of comets, and 
the influence of light pressure, ending with a short 
reference to Whipple’s hypothesis, suggested in 1950, 
on the origin of comets. Chapter 2, on the orbit of 
& comet, is almost entirely mathematioal and will 
prove very helpful to amateur astronomers who are 

in. ting ephemerides by the use of 
stan formule but may not always know how 
these formule are derived. A short reference is made 
to the computation of orbits of comets from three 
obeervations, but the author very wisely does not 
attempt to deal with the methods generally used for 
computing orbita—a problem which he 
describes as “one of singular complexity’? and which 
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lies outside the scope of the book. Chapter 3, which 
is illustrated by a number of diagrams, is on cometary 
statistics and deals with such matters as distribution 
of perihelion distances, the three types of comets 
(parabolic, hyperbolic and elliptical), families of 
comets, distribution of eccentricities and aphelia, the 
number of cometa and their origm. A brief survey 
is made of the theories of the origin of comets, but 
Dr. Porter offers no opinion on their relative merits, 
though after describing Oort’s explanation he sug- 
gests that in the future greater importance may be 
attached to the study of “new” comets, “and of the 
perturbations by planeta and stars which these 
comets have suffered in the past”. 

Chapter 4, on perturbations, will be read with 
great interest by members of the British Astronomical 
Association who belong to the Computing Section, of 
whioh Dr. Porter is the director. This Section does 
very valuable work in various ways—not least in 
computing oometary perturbations and compiling 

hemerides for a number of periodic comets. This 

ter shows the principles underlying the metnod, 
and a useful example of the application of mechanical 
quadrature is given for a body falling freely in the 
earth’s gravitational fleld. Table 13 ahows how the 
Cowell scheme is used in the case of the Pons- 
Winnecke’s Comet during the years 1948-49 of its 
revolution, and other useful information on per- 
turbed orbita is provided m this chapter. 

The last three chapters deal with meteors, Chapter 
5, on meteor streams, giving a general survey on 
such matters as visual observations, the number of 
meteors, modern methods of observation (including 
photography and radar), perturbations of meteor 
streams and the effect on the elements of their orbite. 
In the next chapter is shown how the orbit of a 
meteor stream is computed when the position of the 
radiant is known and also how corrections are made 
in this position when the earth’s attraction and the 
eberrational effecta due to the diurnal rotation are 
taken into account. While the latter is very small 
and oan often be ignored, the former can be con- 
siderable, especially when the speeds of the meteors 
relative to the earth are small and the radiant is 
élose to the horizon. The reverse problem—the 
determination of the radiant of a stream associated 
with a comet—is also dealt with, and Table 19 gives 
a list of cometary meteor radiante, & maximum 
distance of 0-1 astronomical unit between the earth's 
orbit and the comet being admitted. 

At the end of Chapter 7, which is the last one and 
deals with meteor velocities, after examining all the 
available evidence, Including photography and radar, 
on the velocities of meteors, Dr. Porter says he is con- 
vinced that all meteors, like comets, are members of 
the solar system with the exception of a relativoly 
small number of both meteors and comets which are 
forced into slightly hyperbolic orbits by planetary 
perturbations. While there are still some who think 
that a fairly large proportion of the sporadic meteora 
have decidedly hyperbolic velocities—far exceeding 
parabolic velocity—-the general opinion now is that 
errors of observation or in timing the flight or other 
causes are responsible for this view and that meteors 
must, on the whole, be accepted as members of the 
solar system. 

This book will be extremely helpful to amateur 
astronomers; and even professional astronomers, 
many of whom have never found time for an intensive 
study of meteoric problems, will read it with great 
interest and advantage. M. Davrpson 
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Inorganic Chemistry 
An Advanced Textbook. Prof. Therald Moeller. 
Pp. ix+966. (New York: John Wiley and Sons, 
JInc.; London: Chapman and Hall, Ltd., 1952.) 
80s. net. 


HE term “advanced” of the sub-title of this 
book is of special note. The author writes for 
graduate and undergraduate students, and he 
assumes that the cugtomary descriptive ‘matter of 
the advanced text-book is known—so he omits. most 
of it. This its him to concentrate on the sig- 
nificant chemistry of the substance in question and 
` on ita general relationships. Furthermore, he main- 
tains that those sections of physical chemistry which 
. determine properties and behaviour are an essential 
per of inorganic chemistry. The discusion of these 
amental physical factors forms his Part 1 (pp. 
369). The contents of this part include : atomic and 
molecular structure, radioactivity, the Periodic 
_ System, valency, the chemical bond, oxidation 
potentials, acid-base conoepta, complex ions and 
0o-ordination compounds, and non-aqueous solvents. 
‘ The treatment of these principles is done more 
thoroughly than m many a text-book of advanced 
physical chemistry ; and the co-ordination of the 
relevant factors to the interpretation of chemical 
action is a praiseworthy piece of work. The descrip- 
tive matter f Part 2 is divided mto eleven 
chapters on the basis of the Periodic Bystem. The 
chemistry of the elamenta and of their chief com- 
pounds 1s considered in the light of the conclusions 
established in Part 1; the emphasis, therefore, is on 
unifying factors and interrelationshipa and not on 
the details of preparations and properties. There are 
an appendix on naturally occurring isotopes and one 
on the disintegration series. The book is well 
documented. The oarefully planned and akilful 
fusion of facts and theories into an ordered 
herein given should do much to promote the eed 


of inorganic chemistry. 


Methods of Logic 

By Prof. Willard vai Oaman-Oaine: Pp. xxi + 264. 
(London: Routledge and Kegan Paul, Ltd., 19521) 
168. net. 

T is characteristic of the present ‘climate’ in which 

advanced mathematios is developing m the 
United States to find comprehensive texts dealing 
with logic, foundations, the theory of seta, and so 
forth appearing fairly’ rapidly. This readable book is 
an excellent example, and one which may well exert 
& wide influence. The subject-matter is covered in 
four main truth functions, uniform quanti- 

zis asso ome theory of quantafication and, finally, 
yond. There is also a select bibliography. 

aps one might expect, some of the most iltamimating 
remarks occur in connexion with the discussion of 
identity, and in an exceptionally lucid introduction 
to the algebra of classes and relations. An example 
of the former (p. 208) is: 

Cicero = Cicero, Cicero = Catilme, Cicero = Tully. 
Of these, evidently the first is trivial, and the second 
ia false, but the third is in fact true, in the sense that 
two drfferent assemblages of lettera denote one and 
the same man. Perhaps the most interesting contrast 
here is between this kind of identity and the tradi- 
tional reluctance of the grammarian to allow that 
there is such a thing as a true synonym. John 
Ruskin, for example, would never admit that a perfect 
synonym existed. It is to the credit of the modern 
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logician that his symbolism has helped so muchYto 
clear the air, as well as directing attention to the 
distinction between the sign and the thing signified, 
be it a specie entity or a universal. 

F. I. G. Rawioes 


Electromagnetic Fields 

Theory and lications. By Prof. Ernst Weber. 
Vol. 1: Mappmg of Fields. Pp. xvi+590. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1950.) 80s. net. 


this text-book Prof. E. Weber gives a very 
complete presentation of the various methods— 
analytical, numerical, and graphical—which are 
available for the mapping of static electric and 
magnetic fields. Analytical methods are given the 
most detailed attention, and there are separate 
chapters dealing with fields of simple geometry, two- 
dimensional analytical solutions, and three-dimen- 
sional analytical solutions. Numerical and graphical 
fleld-plotting methods, such as the relaxation method 
and the method of curvilinear squares, are treated m 
a single chapter, and there is in addition a chapter 
giving a brief outline of experimental methods of 


fleld-plotting. 

The i sections of the book, in which 
the fundamental relationships for electrostatic and 
for magnetostatic fields are developed, have been 
prepared with particular attention to clarity and 
accuracy of exposition. Much of the material of the 
earlier chapters is ore to undergraduate 

i j electrical engineering ; but, 
taken as a whole, the book constitutes an suthori- 
tative work of reference for the advanced student or 
research worker. 

The book utilizes the rationalized M.K.S. system 
of unita, and one of the four appendixes gives a table 
of conversion factors to other unit Refer- 
ences are given to a large number of the most 
important original sources upon which the author 
has drawn. 


Between the Tides 
By Philip Street. Pp. 175+ 82 plates. ~ on : 
University of London Preas, Ltd., 1952.) 153. net. 
HIS book’ states the preface, “is intended 
i for the young naturalist”, and there 
is no doubt that those i ing themselves in sea- 
shore life for the first time will find it both helpful 
and stimulating. - The mformation given is, on the 
whole, accurate and well selected, a little being 
derived from recent sciantific publications. The text 
1g written in & plain | and elamentary style well suited 
to its ; it is free from facetious anscdotes 
and that attitude of wide-eyed wonder which has 
disfigured so many natural-history books intended 
for the young. The work is sEligened with lengthy 
quotations from Goase, Couch and other writers of 
the past century, from which the young reader will 
be made aware that there is a historical background 
to seashore studies. There are a number of factual 
errors and some misleading statementa; but theso 
are not unduly numerous and are moatly of minor 
significance. In the text there are some forty line- 


k 


. drawings which the beginner will find useful in spite of 


their crudity. The book islavishly illustrated with many 

photographs reproduced in half-tone on art paper. The 

photography is competent ; but the subjecte are all 

imens out of water. Some of 

life, anfl a few of these show 
D. P. WasoxN 


“too 
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real technical ability. 
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VISITORS’ TABLES AT COLONIAL FISHERIES RESEARCH STATIONS 


By Dr C. F. HICKLING, C.M.G. 
Fisheries Adviser to the Secretary of State for the Colonies 


HE Colonial Office 1s establishing a number of 

fiaheries research stations at suitable points m the 
British Colonial Empire. These stations are particu- 
larly concerned with the application and adaptation 
of existing knowledge, methods and techniques of 
fishery and of marine and freshwater biological 
research to Colonial problems, and this work involves, 
in addition to general studies of the ecological back- 
ground, detailed studies of the life-histories of the 
fauna and of the factors which influence their growth, 
distribution and migration. The whole of the initial 
capital expenditure for these stations is being met 
from central research funds made available under the 
Colonial Development and Welfare Acts. The same 
source usually provides for one-half of the recurrent 
costs for an initial period of five years, the remaining 
half being divided between the territories in the 
region served by the research station. 

The work of these stations is reviewed by the 
Colonial Fisheries Advisory Committee, which advises 
the Secretary of State for the Colonies. Apart from 
Colonial Office members, this Committee conmstsa of 
the following: Mr. J. Croft Baker, chairman, British 
Trawlers’ Federation, Lid.; Dr. G. E. R. Deacon, 
director, National Institute of Oceanography; Mr. 
T. 5. Leach, chief inspector of fisheries, Ministry of 
Agriculture and Fisheries; Dr. C. F. A. Pantin, 
Department of Zoology, University of Cambridge ; 
Dr. G. Reay, superintendent, Torry Research Station 
(Department of Scientific and Industrial Research) ; 
Mr. F. 8S. Russell, director, Plymouth Laboratory ; 
Dr. Ethelwyn Trewavas, British Museum (Natural 
History) ; 
atory, Lowestoft (Ministry of Agriculture and 
Fisheries); and Prof. O. M. Yonge, Department of 
Zoology, University of Glasgow. Brief reporta on 
the work of the stations are included in the annual 
series of reporis entitled “Colonial Research” (for 
example, for 1951-52: Cmd. 8665; H.M.8.0.; 
6s. 6d.). 

Each station is locally administered by the Govern- 
ment in whose territory the: station is situated, 
except that, in East Africa, administration is in the 
hands of the East Africa High Cammission. Local 
committees, on which the interested and contributing 
territories are represented, discuss research policy 
with the directors. These research stations have 
accommodation for visiting scientists; and for 
hvdrologista and biologists who may be interested in 
taking advantage of these facilities, the following 
brief account of the research stations is offered. 

The earliest research station to be established is at 
Jinja, on Lake Victoria. Mr. R. 5. A. Beauchamp w 
director, and there is a staff of four research officers. 
A study is being made of the distribution and life- 
histories of the fishes of Lake Victoria and of the 
other East African lakes, with special reference to 
ss of Tilapia. Speciation problems in the 

aplochromes group of Cichlid fishes are being investi- 
gated. A study has been made of the Chironomid 
and Chaoborid ‘lake flies’, and the life-history of 
these insects has béen related to that of the elephant 
snouted fish (Mormyrus), which feeds principally on 
their larvw. Recently, the spawning grounds of 


Mr. R. 8. Wimpenny, Fisheries Labor-. 


Mormyrus have been located with the aid of the 
echo-sounder ; these fish spawn in deep water over 
rocks ing from the mud. Ripe fish have been 
caught, and the eggs artificially fertilized. 

The hydrology and chemistry of lake waters, with 
special reference to the production of plankton, form 
an important part of the research programme. 

Work on aquatic molluscs is increasing our know- 
ledge of the snail-borne helminth diseases of man, 
domestic animals and fish. A number of new snail 
vectors of Schistosoma have been recorded, and 
infection experiments carried out on them. As part 
of these investigations, @ very complete type 
oollection of East African freshwater aquatic snails 
has been made, and is housed at Jinja. 

The Station has two motor launches and a mobile 
laboratory for fleld-work. 

Air passages and accommodation can be provided 
for visiting scientists who wish to wark at this 
laboratory. Very valuable work has already been 
done by such visitors, which benefits and supple- 
ments that of the research station staff. Visitors 
include Dr. Margaret Brown, Dr. H. B. Cott, Mr. R. 
Ross, Mr. J. T. Saunders, Dr. G. 8. Carter, Mr. D. E. 
Moorhouse and Dr. W. Holmes. - 

At Zanzibar there is a newly established Marine 
Fisheries Research Station. The labaratory was 
officially opened by H.H. the Sultan of Zanzibar in 
April 1953. The director is Dr. J. F. G. Wheeler, 
and two of the four scientifle officers on the establish- 
ment are at work. Research, so far, has been mainly 
on the big surface fishes, such as the Carangids, 
Scombrids and Tunas, which are caught by multiple 
trolling, using a wide variety of experimental! lures. 
At a later stage, when the full scientifico staff is at 
work, hydrography, plankton and the biochemistry 
of mangrove muds and fish products will be included 
in the programme. The station has the use of a 
number of brackish-water fish-ponds, in which the 
chemical and biological changes undergone by see- 
water when impounded over mud oan be studied. 

Full research facilities are provided. The Station 
has a 70-ft. diesel research drifter, and a ‘landrover’ 
for local transport. Zanzibar is situated in an 
area, of coral, reefs and mangrove swamps, and 
very deep water comes to within a few miles of the 
island. 

The British West African territories are served by 
the West African Fisheries Research Institute at 
Kissy , near Freetown in Sierra Leonce. 
The Institute is placed on low cliffs overlooking the 
Freetown estuary, and backed by the Sierra Leone 
hills. This is one of the few points in West Africa 
where the coastal lands are high and where the 
foreshore is rocky. Seaward of Freetown there is a 
60-mile wide continental shelf, which descends 
steeply from a depth of about 70 fathoms. 

The director of the Institute is Mr. Angus Taylor, 
and the full establishment of scientific officers is six, 
of whom four are now at work. ‘Thos station has 
three research vessele, namely, a 110-ft. steel motor 
trawler, and two 31-ft. motor launches. The station 
buildings are adapted from the headquarters, stores, 
workshops and living quarters of the former naval 
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bese. A freshwater research substation is now being 
established at Bram Kebbi in Northern Nigeria. 

Research is being done on the hydrology and 
biology of the Freetown estuary, with special reference 
to the fisheries, and a routine trawling survey from 
the motor launches is in There is a very 
varied fauna of fish and invertebrates on bottoms of 
send, shells, gravel and fine mud. Studies of bottam 
soils include estuarine muds and swamps, 
and a start has been made on the physical, chemical 
and biological changes which follow the empoldering 
and draming of such swampe. 

With the large research vessel, a trawling and 
hydrographical survey, of the seas lying off the 


British West African territories has begun, but has . 


_been interrupted by mechanical defects im the 
research trawler. Trawling was carried out to depths 
broar than 100-tetharser where little or no; Ahi 
has hitherto been done. When the research trawler 
returns to service, these long-range surveys will be 
done throughout the year. 

A little work has been done on the freshwaters of 
Sierra Leone; these are of an acid character and the 
territory as a whole is deficient in lime. 

The Northern Rhodesia-Nyasaland Joint Fisheries 
Research Scheme has to cover waters separated as 
widely as Lake Tanganyika in the north, Lake Nyasa 
in the east, the Zambesi and Kafue Rivers in the 
south, and Lakes Bangweolo and Mweru, with their 
swamps, and the Lua River, in the south and 
west. Consequently, though ita headquarters will be 
on Lake Bangweolo, at Samfya, where a laboratory 
and houses are being built on a bluff overlookmg the 
lake, the research unit must be mobile. This autumn 
it 1s starting a two-year survey of Lake Nyasa. 
Build are being p and a research launch 
i .The scientific officer in charge is Mr. 
P. B. N. Jackson, and there js an establishment of 
three research officers. 

At an earlier stage of development are the Marine 
Research Stations at Singapore and Hong Kang. Dr. 
F. D. Ommanney is director of the Singapore station, 
and Mr. J. A. Tubb is director of the Hong Kong 
station. The building of a laboratory and houses at 
Singapore has been delayed ; a research veasel is being 
sought. Two of the establishment of three research 
officers are in tramimg ; one has recently undertaken a 
short miasion to Barbados to study the flahing for 
flying-fish. The Research Station at Hong Kong is in 
‘ association with the Department of Zoology of the 
University of Hong Kong, and will be staffed by 
- graduates of that Department. A amall research 
vessel has been laid down. Finally, provision has 
been made for a station for fundamental research 
into fish farming. <A suitable site has yet to be 
found. 

The Research Stations at Jinja (freshwater) and 
Zanzibar and Freetown (marine and brackish water) 
are now in operation, and provide research facilities 
for visiting workers, who will be weloomed. In 
certain cases, & part of the expenses (except salary) 
of a visiting scientist can be defrayed from funds 
available to the Research Stations. These Stations, 
being situated where seasonal changes are slight by 
comparison with temperate climates, and where there 
is @.very wide range of ecological conditions, offer 
unusually good research opportunities. Applications 
and requesta for mformation should be addressed, 
either to the Directors, or to the Fisheries Adviser, 
Colonial Office, Sanctuary Buildings, Great Smith 
Street, London, 8.W.1. 
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INTERNATIONAL CONFERENCE 
ON THEORETICAL PHYSICS 
MEETING IN JAPAN 


BELIEVE that the proposal to hold a conference 
in Japan under the auspices of the International 
Union of Physics was first made at the General 
Assembly of the Union in Copenhagen during 1951 ; 
certamly the proposal had the strong support of the 


- late president of the Union, Prof. H. A. Kramers. 


Suggestions were originally made for a conference of 
rather limited scope, on statistical mechanios or on 
field theory; but it seamed to everyone concerned 
that this, the first important conference on physics 
ever to be held in Japan and the first real opportunity 
for Japanese physicists to meet those of other 
countries, should cover a much wider fleld. It was 
decided in the end to arrange a conference to include 
most branches of theoretical physics on which work 
is being done in Japan, including field theories, meson 
theories, molecular structure and the physics of the 
solid state, and also to hold the annual executive 
committee meeting of the Union in Tokyo on the 
same occasion, 

The conference was organized by the Science 
Cquncil of Japan, with the collaboration of Kyoto 
University where the mam seasions were held, and 
by the Physical Society of Japan. About mxty 
physicists from outside Japan attended, including 
thirty from the United States, six each from France 
and Great Britain, and others from Australia, Bel- 
gium, Denmark, Germany, India, Italy, Korea, 
Mexico, Netherlands, Sweden and Switzerland. About 
ten times as many Japanese physicists” took part 
Much of the heavy cost of bringing the foreign 
acientists to Japan was defrayed by special granta 
from Uneeco and from the Rockefeller Foundation, 
while arrangements were made by the United States 
Government Agencies for bringing most of the 
scientific workers from that country. Within Japan, 
the cost of living and of travelling from place to 
place was borne by the i of the conference, 
money being contributed by the Japanese Govern- 
ment, by industry and commercial organizations, by 
newspapers and by many private individuals. 

The mam conference opaned in Tokyo with a 
formal seasion, the delegates then travelling to 
Kyoto for the scientific meetings. These were held 
in three sections in parallel, the first on nuclear 
physics and field theory, and the other two covering 
various aspects of, molecular physics, statistical 
mechanics and the physica of the solid and liquid 
states. In addition, more limited. a were held 
in Kyoto and other centres, and in hotels m holiday 

regorta, on nuclear resonance phenomena, polymers, 
dislocations, latent image theory and on liquid 
helium, to mention only some of them. 

The discussions on field theory and nuclear physice 
were attended by the largest numbers, both of 
Japanese physicista and of the visitors frm other 
countries. (L am indebted to Prof. R. E. Peierls for 
& description of the work m this section.) For the 
visitors the most important result of the conference 
vu hat they leard o andemtand iho ideas bebind 
some outstanding Japanese papers that they had seen 
in prmt but had not adequately compared with their 
own methods. Probably the experiende was mutual. 
It is, of course, a difficult tame for field theory, sinoe 
we are in doubt about the basic equations and are 
also without sufficiently powerful methods of solving 
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them to be sure of their consequences. There was 
naturally much discussion on methods of approxi- 
mation, including the idea that, for an approximate 
meson theory of nuclear forces, one should treat the 
interaction at large and at small distances differently. 
At small distances a phenomenological treatment 
might suffice, whereas at large distances conventional 
perturbation theory might be reasonably good. Such 
an approach was first pro in Japan by Taketani 
and his collaborators, later developed independ- 
ently and more extensively by Lévy at Prinoeton. 
Other novel approximations which were discussed 
included an application by Tomonaga and others of 
his ‘intermediate coupling’ method to scattering 
problems, a new use of variational methods by 
Sawada, and an attempt by Brueckner, in describing 
the nucleon—meson interaction, to allow for the dis- 
tortion of the meson wave by the presence of the 
nucleons. Some time was devoted to up-to-date 
reports on the experimental situation both in nucleon~ 
nucleon interactions and on new elementary particles. 
It ig evident that there is a wide range of facta to be 
described by a complete theory, but as yet no real 
clue as to how to construct one. New attempta to 
modify the theory included Yukawa’s ‘non-local’ 
theory which contains for gach field ‘internal’ as well 
as the ordinary space-time co-ordinates, and this 
gives one freedom to describe many types of particles 
in the same fleld. However, the theory i still too 
general to give specific resulta, and it also contains 
troublesome infinite degeneracies. 

Another mteresting modification proposed by Pais 
also uses additional variables; but these relate not to 
a second four-dmmensional space-time but to the 
surface of a sphere, the rotations of the sphere being 
connected with isotopic spin. In this way one finds 
these rotations and the isotopic spin combining like 
ordinary angular momentum and spin, and this 
suggests a classification of some of the recently 
discovered particles. One may then imterpret the 
absence or weakness of some proceases not otherwise 
forbidden by a parity selection rule in this new 

There was some discussion of theories with ‘non- 
local interactions’ in which one triea to avoid singu- 
larities by replacing the usual point interaction by 
actions over amall but finite distances. Reports by 
Meller, Peierls and C. Bloch led to the conclusion 
that none of the existing forms of such a theory is 
capable of removing the singularities. 

e last two seasions went briefty into problems of 
nuclear structure and nuclear reactions, and here one 
is on much firmer ground, since, in spite of uncer- 
tainty about the basic laws, a great many features 
of nuclear theory are qualitatively well understood. 

In the seasion on the solid state, I was impressed 
with the quality and extent of the Japanese work on 
alıp lines and their examination with the electron 
microscope. “This is fitting, since the quantitative 
study of slip lmes started in Japan with Yamagouchi. 
At the conference and at the additional sym 
first-class work was described by Fujiwara meee 
ehima, by Takamura in Kyoto and by T. Surukivand 
Fujita in Sendai. One of the most in ing dis- 
coveries during the past few years in this fleld is the 
fact that marked work-hardening of metal crystals 
occurs only when they slip on more than one set of 
planes. In Great Britain we became aware of this 
owing to experimental work oarried out here and in 
Germany since 1949 ; but we now find that the main 
Facts were established by Fujiwara in Hiroshima during 
the War and published in the Japanese language. 
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There is albo much intereatmg work in Japan on the 
theory of dislocations. Here I think that one can 
still claim that the first steps were taken in Europe 
and America; but the Japanese physicists, in sapite of 
an almost complete absence of personal contact with 
other countries, have acquired a detailed knowledge 
and appreciation of the published hterature and are 
now making important contributions of their own. 
I was particularly interested in H. Suzuki's modi- 
floation of the model of the Frank—Read source, 
which shows how the plane of slip could shift by 
one lattice plane for each dislocation produced, 

ially in view of the convinemg experimental 
evidence from several centres m Japan that this 
actually occurs. A slip line within a crystal may thus 
have a thickness equal to the alip distance. 

In an article of this length it is impoasible to 
describe more than a few of the subjects discuged. 
The study of F-centree arouses great interest in 
Japan; and I vividly remember an informal sesion 
in which Prof. Beitz expounded for hour after hour 
all that he knew on this subject to a large and eager 
group that simply could not have enough. In fact, 
this was the imprewion that we all had—of large 
ess and 
talent. There is no doubt that fundamental rescarch 
greatly attracts the youth of Japan, and that, in 
spite of very inadequate financial rewards, research 
is what they want to do. 

Two other aspecta of the conference deserve 
mention. One is the great amount of space devoted 
to ib by the Japanese preas and the popular interest 
that it excited. day the newspapers carried 
long articles about the proceedings of the conference, 
photographs of the delegates and accounts of their 
views on many subjects, scientife and otherwise. 
Reporters accompanied us to garden parties, to 
receptions and on excursions to the temples and 
gardens of Japan, and often became our very good 
friends, telling us what we wanted to know of the 
life of the country and showing us things that we 
might not otherwise have seen. To the question that 
we were always asked, what are the most ımportant 
resulta of the conference, we could only answer that 
throngh it the Japanese physicists and those of the 
rest of the world have got to Know each other, to 
appreciate each others work, and to establish 
mutually stimulating contacts. This was certainly 
true, and made the conference well worth while. 

The other point is the warmth and the charm of 
the hospitality that was showered upon us. Every- 
thing that could be done was done to make our stay 
enjoyable and comfortable, to show us the best of 
the old Japan and of the new Japan. At each city 
the leading citizens came forward to weloome us, 
flowers and gifts were preased upon us, cars and 
interpreters put at our disposal. I expect that both 
sidea learned much from the customs of the other. 
I remember how, at a farewell dinner, after which 
the Western delegates had spoken at some length, 
Prof. Tomonaga referred to the good and the bad 
that Japan had taken from the Weet, including that 
bad Western custom, the after-dinner speech. Tho 
Japanese custom is to give a few words of welcome 
before the guesta sit down to dinner and no after- 
wards. On the occasions during our stay when this 
was done, with the elegant dishes of the country 
spread out before us, there was certainly no tempta- 
tion to speak too long. Perhaps this is one of the 
custome that we might learn from Japan. 

N. F. Morr 
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TWELFTH INTERNATIONAL 
CONGRESS OF LIMNOLOGY 


HTS like the preceding ones (see Nature, 
162, 623 ; 1948) held under the auspices of the 
International Association of Limnology (Præsident : 
Dr. Gunnar Alm (8weden)), ed at Cambridge on 
_August 20 and terminated at 
“$80. The first to be held in Great Britain, it attracted 
nearly three hundred people belongmg to abont 
thirty-five different countries. On the first evening 
those taking part gathered at a reception at Trinity 
College, while on the last afternoon at Cambridge the 
Master and Fellows of Christ's Oollege entertained 
them at a en . On the evening of August 
21, Prof. D'Ancona (Padua) delivered the first Baldi 
Memorial Lecture, founded by his countrymen in 
memory of the late Prof. E. Baldi. Prof. D’ Ancona, 
who spoke in English, took as his theme the stability 
of lake plankton communities, a topic to which Baldi 
and his co-workers made manifold contributions. 
On the evening of August 25, Dr. E. Windle Taylor 
(Great Britain) gave an account of the reservoirs of 
the Metropolitan Water Board; on August 22, Dr. 
J. W. Jones (Great Britain) showed a cinamatograph 
film of elmon spawning, while other flims relating 
to fisheries were shown on the evening of August 24. 
Upwards of a hundred papers, were read during 
. the scientifico sessions at Cambridge, but only some 
of them can be referred to here. Many discussed from 
one point of view or another ac a that are 
momentarily in the forefront of li ogical investi- 
gation. Papers dealing with temperature-relation- 
ships and circulation m lakes attracted much atten- 
tion. While C. H. Mortimer described the effecta of 
the earth’s rotation on the internal wave pattern, B. 
Duart (France) dealt with the influence of inflowing 
water and sublacustrme springs on thermal strati- 
fication and discussed heat-absorption and nocturnal 
radiation from the surface, & ject considered by 


H. Charnock from the meteorological point of view. A 


paper by H. Neumann (Israel) dealt with the second 


‘ minimum of evaporation which- occurs during the 


iod of greatest heating in lakes of middle latitudes. 

. 8. Deevey (United States) and E. Gessner (Ger- 
many) reported on tamperature-relationships in trop- 
ical South American lakes, and K. Vaas on those of 
shallow ponds in Indonesia. Various German speakers 
contributed papers on the classification of lake-types, 
while E. Teiling (Sweden) reported on phytoplankton 
indicators in this connexion. 

Lake ‘sediments were considered from many 
different angles. G. E. Hutchinson (United States) 
gave & highly stimulating account of mvestigations 
of the carotenoid pigmenta and amino-acids present 
in them, while E. 8. Deevey emphasized the import- 
ance of palmolimnology ag a tool in studying the 
geographical distribution of the organiams recog- 


_nizable in the sedimente. Sediments also entered 


jareely into discussions on productivity. F. R. 

Hayes (Canada) described experiments demon- 
strating the role of bacteria at the mud-water 
interface on the uptake of radiophosphorus and 
suggested that artificial increase of the area of the 


- bottom might have the same effect as addition of 


nutriments (fertilization). D. 8. Rawson (Canada) 
laid on the shape of the basin as a factor 

productivity in large lakes. E. A. Thomaa 
(Switzerland) reported the resulta of monthly 
estimations and analyses of sedimented material, 
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while H. Järnefelt described similar observations 
made in southern Finland. H. Dammas (Belgium), 
described the important contribution made by the 
phyto ytoplankton to sediments in shallow lakes of the 
ngo, while J. Symoens (Belgium) gave an account 
of tafa deposits due to Chironomid larvæ, associated 
with Phormidium stmorustatum. The bottom fauna 
was dealt with by K. Berg (Denmark) and F. Lenz 
(Germany), while J. H. Mundie (Great Britain) dis- 
cussed the. distribution of Chironomid midges m 4 
Thames reservoir. 
As regards other aspects of productivity, W. Ohle, 
in considering the rapid eutrophy of many North 
German inated s out that even purified sewage 
effuenta contribute materially. towards mineral 
enrichment of surface watera, while a paper by G. A. 
Prowse (Sudan) di the contribution of the 
flora. as`a whole to the productivity of a water. W. 
Rodhe (Sweden) reported on the probable role of 
minute and partly heterotrophic green algs in sub- 
arctic lakes m maintaining during winter ẹ zoo- 
plankton of about the same magnitude aa ia found in 
gears and G. E. discussed the importance 
= PO Popda EAS by alge in relation to 
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Among papers dealing directly with plankton, 
mention may be made of those of J. Rzóeka (Sudan) 
on. that of the White Nile, which attains a maximum 
during the accumulation of water above the dam 
south of Khartums of Y. Tonolli (Italy), who con- 
sidered the fate of zooplankton washed into rivers 
from the surface waters of lakes; of W. Schmita 
(Germany), on the occurrence of water-flowers in 
flowing waters; of J. F. Talling, on the light-relations 
of the phytoplankton; and of M. Shilo (Israel), on 
the use of ammonium sulphate in the control of the 
toxin-producing phytoflagellate Prymmnestum. 0. 
Ravera (Italy) and U. Røen (Denmark) discussed 
seasonal variation in reproductive rate of ic 
Copepods. R. Margalef (Spain) discussed the influence 
of higher temperatures on morphology of freshwater 

. A. A. Aleem (Egypt) described the use 
of triphenyltetrazolinm chloride in the measurement 
of plankton populations, while A. van der Werff 
(Netherlands) re on a new method for cleaning 


diatofns a ydrogen peroxide and 


permanganate. 

Many speakers dealt with ng ete of the distribution 
of freahwater organisms. tankovid (Yugoslavia) 
considered speciation in Lake Ohrid. H. B. Hynes 
(Great Britam) and 8. Q. Segerstrdle (Finland) disg- 
cussed the distribution of Gammarus in Britain and 
Scandinavia respectively, J. lies (Germany) emphas- 
ized the importance of Plecoptera owing to their 
restriction to definite temperature and 


speeds 
of current, while K. H. Mann dealt with the factors 


the distribution of leeches, and A. G. 

Dahm (Sweden) gave an account of the recent 
immigration into Europe of the Planarian Dugesia 
tgrina. O. K (Turkey) discussed the marine 
element in the flah-fauna of freshwater lakes near the 
Sea of Marmara. Other speakers considered aspecte 
of the introduction of-fish. P. Vivier and E. Hubault 
discussed the causes of the lack of success m intro- 
ducing Salmonids into French waters, E. G. Calderon 
Sande ie the introduction of pike into Spain, J. R. 
ve an account of the introduction and 

f Salmo truita and Oyprinus carpio m Canada, 

a D. Hey (South Africas) described bed the culture, 
especially of bream, in the final effluent from a 


sewage works. 
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Of other papers dealing with fish, mention may 
be made of those of 8. Runnstrom (Sweden), who 
described the damage to roe of char resulting from 
Mig of the water-level in an impounded 

ack (Great Britain), dealmg with 
eee pera e survival of Coregonus eggs; and 
of E. D. Le Cren with those conditioning survival of 
perch after hatching in Windermere. 

On the botanical side A. Lundh-Almestrand dis- 
cussed the distribution of diatoms in Scanian lakes 
in relation to ther geological structure, F. Hustedt 
(Germany) gave an account of the influence of 
temperature on the diatoms of solfataras in 
Salvador, B. Knudsen dealt with the distribution of 
Tabellaria in the Lake District, while G. Lohammer 
(Sweden) discussed the introduction of foreign 
macrophytes. 

On the applied side O. Jaag (Switrerland) -and 
D. M. Newitt dealt with general ae of pollution, 
F. T. K. Pentelow and J. R. with its 
effects on the distribution of flah, and R. W. Butcher 
with organisms indicative of stages in recovery 
from pollution. T. Braarud (Norway) discussed 
pollution in the Oslo Fjord, while C. J. Rasmussen 
described pollution by ailage juices in Denmark. 
H. Jakob and M. Nisbet (France) gave an account 


of experiments on the toxic effects of derivatives” 


of ammonium compounds on alg» and fish, while 
K. Wuhrmann (Switzerland) Waal D. W. M. Herbert 
discussed the influence of various factora on the 
toxicity of poisons to flah. E. Hubault (France) 
considered toxicity in relation to molecular structure, 
while A. B. Wheatland dealt with the influence of 
traces of oxygen in bringing about absence of 
sulphides in polluted estuaries. 

arious British workers treated of matters con- 
cerned with sewage disposal. 8. Baines et al. described 
the correlation between the peritrichous ciliate 
population and the quality of the effluent from 
activated sludge, H. Painter discussed the factors 
affecting the growth of fangi in percolating filters, 
while T. G. Tomlinson conaldered means of controlling 
their growth. E. Weise described the use of effluenta 
in German agriculture and W. Husmann gave an 
account of recent methods of effluent purification in 
Germany. 

Other speakers dealt with water supply. E. Mercier 
(Switzerland) described improvements in the water 
of a eutrophic lake resulting from artificial sub- 
surface aeration, A. Guelm (France) discussed the 
role of bacterio in self-purification, and J. 
Wautier (France) described experiments demon- 
strating the importance of the biological film in sand 
filters in retaining B. cold. A. T. Palin discussed 
chlorination, while L. A. Allen, dealing with a new 
method of estimating numbers of fmcal bacteria in & 
sewage effluent, referred to their rapid decrease which 
is not accounted for by dilution. 

At the final session in Windermere, the present 
officers of the International Aesociation of Limnology 
having indicated their desire to retire, Prof. F. E. 
Friteach was elected president and Dr. T. T. Macan 
iit “secretary. the opening session at 

ridge, Naumann Medals were awarded to Prof. 
Lenz (Italy) and Dr. L. (Austria). 

Visits to Wicken. Fen, the Norfolk Broads, the 
Luton sewage disposal works, and the Water Pollution 
Research Laboratory at Garston were during 
the days spant A Cambridge. The journey to Winder- 
mere was e by coach, and occupied three ee 
with visita to the valleya of the Wharfe and 
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Wensleydale, Ladybower Reservoir (Bamford), and 
the sewage works of Birmi at Barston and 
Minnworth and of Bradford. During the two days 
spent at Windermere, one was devoted to inspection 
of the laboratory of the Freshwater Biological 
Association and of the tal hatchery and 
fishponds at Wraymires, the other to tours in the 
Lake Distriad, A aal camer: f canbe ial 
the Rivers Avon and Test in a pre-congreesa excursion, 
while about a hundred took part in a four-days 
excursion into Scotland after the end of the Congrees, 
visiting the Glaagow University Field Laboratory on 
Loch Lomond, the Brown Trout Research Laboratory 
and the Tummel-Garry hydroelectric installations at 
Pitlochry, and re ing via Inverness, Loch Ness 
and Fort William to Glasgow. A small then 
proceeded on a seven-days excursion in Ireland. 
F. E. Farrson 


A FOSSIL HUMAN MANDIBLE 
FROM A 
LEVALLOISO-MOUSTERIAN 
HORIZON IN CYRENAICA 


By Das. C. B. M. McBURNEY, J. C. TREVOR and 
L. H. WELLS 
Department of Archmology and Ao University 
n 


of Cambridge, and Department of Anatomy, University of 
Edinburgh 


N 1047 and 1948, and again in 1951 and 1952, 
expeditions sponsored by the Department of 
Archwology and Anthropology at Cambridge visited 
northern Oyrenaice to study the Pleistocene geology 
and prehistoric archwology of the Gebel Akhdar 
coastline’. Simce the region had been largely 
unexplored from this point of view, the work of the 
first two seasons waa concentrated on establishmg so 
far as possible the cutlmes of the geological and 
archmological sequences during the Pleistocene and 
their correlation. The final report on it is now in the 
press. The two followmg seasons, in 1951 and 1952, 
were largely devoted to the mvestigation of a 
gite discovered at the end of the 1948 season—the 
Haus Fteah or Baker’s (literally Dough-Kneader’s) 
Hole. 


The Haua Fteah Site (C. B. M. McB.) 


The foil human mandible discussed below was 
found at Haua Fteah in August 1952. Despite ite 
incomplete state, the specimen is of special interest 
owing to the exceptionally clear evidence of geological 
dating and archssological associations peculiar to the 
site. This consists of a vertical shaft-like cavity, 
oval in plan and 80 yd. in minimum diameter, 
originally partially or wholly closed at the top by a 
do roof. Apparently as a result of ite 
situation close to the shore forming the northern 
margin of the limestone plateau which constitutes 
the Gebel Akhdar, about half this roof has been 


eroded away. The remaining roofed-in portion of 
the shaft is y semicircular in shape and 80 yd. 
in diameter ; seaward part is open to the aky. 


Soni ope ecg ag Sani tae aby a RG a 
large extent subaerial in origm and would ap 
have been carried under the overhang as they fo ade 
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partly by the action of occamonal 
oods and ram-wash m the spring. 
This would explain the remark- 
ably regular horizontal stratifica- 
tion observable m a sounding-trench 
opened im the roofed-in area, which 
has now reached a depth of 28 ft. 

The roofed-m area is regu- 
larly inhabited at the present day, 
end it seems to have been so m 
the past throughout the period 
represented by the deposits thus 
far exposed. Reading from top 
to bottom, these present the follow- 
I archsological and geological 

ications. Recent and Roman 
occupational debris occurs from 0 
to — 4 ft. From — 4 fh. to —7 ft. 
numerous flint artefacte and sherds 
of rough pottery represent a Neo- 
lithic culture with some points of 
resernblance to Miss Oaton-Thomp- 
son’s Neolithic stage of the Fayum. 
No pottery or preesure-flaked im- 
plamenta are found below — 7 ft., but from 
— 7 ft. to — 8} ft. a relatively high proportion of 
very minute microlithic tool types is met with. 
Below this, the bigger tool forms, such as 
large backed- Fie, become progressively more 
common down to — 16} ft. Beneath a sterile zone 
further assemblages at — 18 ft. show a typical 
Levalloiso—Mousterian industry which continues to 
be recognizable down to the lowest point reached at 
— 28 ft. The mandible was found among an essem- 
blage of food-bones bordermg a hearth at — 28 ft. ; 
it was thus covered by a deposit of at least 5 ft. 
containing typical Levalloiso-Mousterian cultural 
debris. An’ in feature already noticed m 
other Levalloiso—Mousterian finds m this region is 
their remarkably close resemblance in most details 
to the corresponding industries m Palestine. 

On the geological side, a change m the character 
of the deposits can be shown to comcide approx- 
imately with that of the industries. From — 84 ft. 

to — 15 ft. eee ee 
Sea yes of angular fragments of lmestone which 
owe their origin to thermoclastioc weathering of the 
walls and roof of the cave. Above -— 8} ft. these 
become progressively rarer, while below — 16 ft. 
they are virtually absent. Fram — 17 ft. to — 28 ft. 
there is a great increase in the frequency and extent 
of stalagmitic concretions, rare above this zone. 

The climatic mterpretation by Dr. 
R. W. Hey, who examined the section at the rnd of 
the excavation, is that the lower portion representa 
a phase of relatively tamperate and damp oon- 
ditions, followed by one of dry conditions with 
well-marked winter frosta that gradually gives way 
to the dry te corditions of the present time. 
As to the absolute dating of these two phases, rt 
would appear that neither can be correlated with 
the two major climatic phases of early Wirm date 
pee i m the area, namely, one of 

damp temperate conditions followed by a period of 
winter frost-action. with low rainfall, since the second 
of these is associated with Levalloisian industrial 
remaing. Moreover, if the last-mentioned phases can, 
as appears highly probable, be correlated with the 
two early Wurm phases recognized in southern Italy 
by A. O. Blanc’, there is every reason for placing the 
Levalloiso-Mousterian zone st Haua Fteah that 
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Medial aspect of the Haua Ficah jaw (natura mx) 


contains the mandible no sarlier than the second 
Wurm interstadial. 


‘The Haua Fteah Jaw (J. C. T. and L. H. W.) 


The fragment consista of the left aacending ramus 
and portion of the body with two teeth of the per- 
manent dentition, M, and M,, still in place. Its 
outer surface is crushed and uneven but the inner 
surface ia well preserved. The crown of M, is much 
worn and the cusp-pattern therefore obscure. The 
wisdom tooth, however, seams to have erupted only 
a short time before the subject’s death, since, apart 
from a certain amount of attrition on ita proximal 
margin, the occlusal surface is unabraded. It bears 
five cusps but displays the modern cruciform rather 
than the archaic classical Dryopitheous pattern and 
has no discernible anterior or postenor fovea. The 
largest cusp is the anterior buccal (protoconid), and 
the European Neandertal 3-2 contact, noted by 
Gregory in all the permanent lower molars of the Le 
Moustier youth and in the two of the Ehringsdorf 
child that have ted?, does not exist. Instead, the 
general form of M, is similar to the oo ding 
tooth of the ‘Neandertaloid’ woman, Tabun I, from 
Mount Carmel in Palestine’. Skiagrams indicate the 
absence of true taurodottiam as described by 
Tratman’. The dimensions of the teeth, although 
somewhat small, do not provide an adequate basis 
for sexual asseaament. On the other hand, a crude 
analysis of the metrical features of the rarnus by the 
method of assigning ‘marks’, used by Pearson and 
Bell and by Morant’, suggests that the sex of the 
person to whom the mandible belonged was probably 
famale. Slight as it is, the evidence at-our disposal 
tends to identify the owner of the jaw as a young 
ae aged perhaps between eighteen and twenty- 

e. 

Morphologically, the Hausa Fteah t is dg; 
tinguished by the square appearance of the ascendi 
ramus, which is emphasmed by the shallow sigmoi 
noteh and low blunt coronoid process. This appear- 
ance of the ramus seams to be due chiefly to a 
building-out of its anterior border, that is, tho 
portion to which the temporal muscle is attached. 
It is further accentuated by the relative lowness of 
the body of the mandible where it joins the ramus ; 
the height of the ramus above the alveolar plane is, 
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by contrast, great. ite the shallow sigmoid notch, 
the articular surface of the condyle is boldly convex. 
In the best-known specimens of European Neander- 
tal mandibles (La Chapelle-aux-Sainte, La Ferrassie, 
La Quins, Krapina) the ascending ramus is con- 
spicuously narrower than in the Haua Fteah frag- 
ment; but that of the presumably female Malarnaud 
jaw would assume a very similar appearance if ite 
anterior border were built out to the same degree. 
All thesn European Neandertal mandibles display a 
broadly truncated angle; although the posterior 
border in the Haua Fteah fragmént is corroded, it 
does not clearly mdicate such a truncated outline. 
In this the specimen more closely resetnbles 
the Mount Carmel mandibles. Among these the 
Tabun mandibles, and especially the female Tabun I, 
are nearest to the Haua Fteah fossil, a fuller account 
of which will be published by us in the Journal of 
the Royal Anthropological Instituts, Vol. 83, Part I. 
Mooi); ‘Bros. Prekini, Sea., Th 33 (esa) "Nobarney, O. Bi x. 
Net MiC, 3, tot a (1950). D. M. A., Ann. Mag. 
Nai. we ), 3, 081 ae MaBurney, C. B. AL, Int. Congr. 
Prehist, (Zurteh), 3, 170 (1960). 
* Blanc, A. O., Quart. J. Geol. Soo, Lend., 83, 621 (1937). 
7 Gregory, W. K.. Wet. Hin., X.Y., 28, 306 (1026). 
‘\oCown, T. D., and Keith, Sir Arthur, ‘“The Stone Age of Mount 
Gamma’, V “The Fom Human Remains from the 


Part 1. "The Femor’’ I to 


s K., and J “A of the Bones of the 
a aS aS Sigs ae dee 
` k n -» 10, i 
G. a ae e 67 (1026). 


OBITUARIES 


Prof. M. Lugeon, For.Mem.R.S. 


Ar Lausanne on October 23, Maurice Lugeon 
pesed away, having reached the ripe old of eighty- 
three. In him we lose one who may fairly be regarded 
as the chief participant in the most exciting achieve- 
ment that stands to the credit of geological science. 

Spectacular resulta Alpine atructure had 
indeed been obtamed before Lugeon’s day, but in 
1898 somethmg of a different order was introduced 

Schardt’s announcement of the far-travelled 
nature of the Prealps that extend from Lake Geneva 
to Lake Thun. Lugeon was closely connected with 
Schardt’s discovery, and afterwards did more than 
anyone else to develop the ideas thus liberated, and 
to provide a oomprehensive interpretation of the 
Alpe as a whole. In 1885, Lugeon, only fifteen yeere 
old, began to accompany a junior assistant 


l engaged 
upon the official geological survey, 1 : 80,000, of the , 


French ion of the Prealps. By 1891 he had 
advan to the position of ruckssck-carrier to 
Renevier, the principal surveyor in his district. This 
resulted in an introdyction to the director, Michel- 
Lévy, who, impressed by the part played by the 
‘petit homme?’ in a flald conference, tried his mettle as 
an independent mapper. The result was satisfactory, 
and Lugeon was retained for some years to work for 
the French survey. In 1893, along with Renevier, 
he led an excursion of the Swias Geological Society 
to the Chablais district upon which he was engaged. 
Here he demonstrated, on new foeml evidence, the 
existence of an important area which has peripheral 
Trias and Jurassic resting almost everywhere upon 
Tertiary strata. For him, in his youth and inexperi- 
ence, the structure seemed to be a mushroom-fold, 
in which older rooks were supposed to have risen 
centrally through younger, thereafter to spread out- 
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wards in all directions. This was a structural mistake, 
as Marcel Bertrand warned him in conversation ; 
but his demonstration of age relations provided 
Schardt with an eesential clue to the correct inter- 
pretation. By 1895 Lugeon was almost certain that 
Schardt was right, and we flnd him closing a great 
memoir on the ‘ ion de la Brésahe du lais” 
with the words: “It is with doubt, mingled, how- 
ever, with conviction, that I fintsh this work”. Next 
year he declared himself completely satiafled. 

Among the multitude of his subsequent papers we 
may perhaps single out for special gratitude “Les 
grandes nappes de recouvrement des Alpes du 
Chablais et de la Suie”, which was circulated in 
proof during a triumphant. excursion, 1901, and 
‘Les Hautes-Alpes calcaires entre la Lizerne et la 
Kander”, 1914-18. One of his last services to science 
dates from 1950, when he presided over a ‘réunion 
géologique en Provence pour commdmorer le cin- 
quantensire des œuvres de Marcel Bertrand’. It was 
good to find the old hero defending some of Ber- 
trand’s tectonic discoveries, all too readily abandoned 
by the t generation. 

In the utility fleld, Lugeon has also won dis- 
tinction as a consultant on dam sites, both at home 
and abroad. 

Lugeon’s many honours include, m addition to the 
Wollaston Medal of the London Geological Sooiety, 
the following appointments : honorary professor of 
the Univermty of Lausanne, where for many years 
he taught ; foreign member of the Paris Academy of 
Sciences, and of the Royal Societies of London and 
Edinburgh ; Grand Officier of the Legion of Honour, 
France. 

He is survived by a widow and son. 

E. B. Bamzry 


Mr. A. W. Ashby, C.B.E. 


ARTHUR WETRED AsnBY, whose death occurred 
at Oxford on September 9 at the age of sixty-seven 
after a few days ilinees, had a world-wide reputation 
as & student of agricultural zation and rural 
social life. Born at Tysoe, in Warwickshire, he was 
the eldest son of Joseph Ashby, a farm-worker and 
emaliholder, a Methodist lay-preacher, and a friend 
and colleague of Joseph Arch, the organizer of the 
first Agricultural Labourers’ Union. Arthur Ashby 
was educated at the village school, proceeding thence 
after a few years work on his father’s holding to 
Rusakm College, Oxford, as the first holder of the 
Charles Buxton Scholarship, recently endowed, 
tenable by the sons of farm-workers. In 1911, he 
was awarded the University diploma in economics 
and political science, and im the following year the 
Boerd of Agriculture awarded him a research 
scholarship in agricultural ecanomica; ita terms 
provided for two years study at Oxford in the newly- 
founded Institute for Research in Agricultural 
Economics, to be followed by a third year spent in 
some approved research centre overseas. In Ashby’'s 
case the First World War restricted the choice to 
one of the American universities, and it was to 
Wisconsin that he went. 

Returning to Oxford in 1915, an honorary Fellow 
in polttical economy of Wisconsin, he began a study 
of the history of allotments and smallholdings which 
was published by the Institute in 1917, and although 
it was supplemented by later writers, it remains the 
classic on the subject. A period of work for the 
Board of Agriculture followed, during which he was 
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occupied mainly in the Food Production Depart- 
ment; but he had a large share, also, in the provision 
of data for the early work of the first Agricultural 
-Wages Board, set up in 1917. He returned to Oxford 
in 1920, remaining there until 1924, when he was 
elected lecturer in agricultural economics in med 
University College ‘of Wales, 

appcintnant whish was taised toa roor al Ghar 
five years later. Thus he continued until 1046, when 
he returned once again to Oxford as director of the 


l his life, Ashby showed an immense 
capacity for work. His early « ienoes 48 & member 
of a farm-worker’s family at the end of the past 
century, and his own achievement of an education 
from village school to university standard m the days 
when this was not an easy scoomplishment, had 
given him a deep and lasting mterest in education 
and its provision on a wider scale for those capable 
of profiting by it. At Aberystwyth he created the 
school of agricultural economice, and when that was 
established as the foremost place of study of the 
subject in the United Kingdom, he went on to found 
a postgraduate school w achieved an international 
reputation, attracting graduate studenta from all 
of the world. This mterest was further 
oped during his last years, when the research 
institute at Oxford became the Mecca of students 
from. the Commonwealth, the United States and other 
places. idi to this work was his interest in 
administration. early as 1919 he had been a 
member of the Royal Commission on Agriculture, 
and three years later he served on a 

committee on prices of farm produce. Marketing 
probleme became his study, especially 
co-operative organization, and when the oo-operative 
movement in English agriculture suffered ita lament- 
able collapse m 1920, more credit was due to him, 
probably, than to any one rter that the Welsh 
Organization Society survived, to extend 

its influence in Welsh rural life in subsequent years 
_ Other bodies on which Ashby served with dis dis- 


e e councils of agricultare for England and for 
Wales. He did much to promote the of the 
Young Farmers’ Clube movement, and the efforts of 
the Women’s Institutes to secure better conditions in 
rural social life. 
From this record it will be apparent that Ashby’s 
main prececupation was the human side of the work 
that offered, and that his direct contributions to 
economics research and ita literature were sub- 
ordinated to it. Nevertheless, the influence which he 
axarcised on the develo t of his subject cannot 
‘be over-estimated, and Ses eee 
those—and they were many—-with whom his ‘life 
‘ brought him into crs O. 8. OBWIN 


Mr. James Falrgrleve 


"eae aah or Jana Pare oa a ae di 
elghty-three removes one of the few remaining mem- 


Bere ot tho Dand ee whose wark eee 


us the modern concept of sh Ea a 
seen. in their lifetime ita firm lishment through- 
out the schools as a subject of major cultural value 
and in all British universities as a discipline of 
comparable worth—all largely aa a result of their 
own, activities. A son of the manse, he was born at 
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Saltcoats in 1870 and enjoyed the advantages of a 
peripatetic Scottish education at Saltooate, Ardrossan 
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Oxford, where he graduated M.A. His early interests - 
were classical and mathematical, and for-periods in ` 
his early life he held the posts of mathematics master 
at Keleo and Oampbeltown before appointment as 
head of the New Southgate School in London. 
But he fell under the same as Herbertaon, with 
whom he worked at Oxford, Halford Mackinder, 
under whom he studied at the London School of 
Hoonomice, B. B. Dickinson of Rugby, and H. J. 
Fleure, to appreciate in the reform of geography the 
keystone of a new humanist 
ee eee ee to become 
geography master second master at the William 
Elis School in North London. There he established 
what was perhapa the first ‘geography room’—a 
well room set apart ares EER Fats 
geography and which he 
Bocen aa A laboratory for chanietry ot for PE aioe: 
ee E 
and the provision of such a room in schools is 
practice. He was forty-two when he was appointed 
to the post of lecturer in education with 
reference to geography at the old London Day 
Traming Oollege for Teachers, afterwards the Institute 
of Education of the University of London. There he 
was destmed to wield a remarkable influence for 
nearly a quarter of a century (1912-35) over suc- 
oeacive generations of teacher-trainees taking their 
teacher’s diploma after graduation in the University 
of London. In those years he seamed to c 
little. Tall, cadaverous, with a slight stoop, an 
shock of iron-grey hair and an unkempt walrus 
moustache, he talked to his classes as if they were 
not there, yet with a burning enthusiasm which 
never failed to impress and endear. A martyr to 
igestive troubles, he subsisted for years on a small, 
thin, well-done piece of steak with nothing else; in 
later years he felt the oold moreasingly, and seemed 
rarely to emerge from a great shaggy woollen over- 
coat which only served to enhance a vivid personality. 
Fairgrieve neither under-estimated nor scorned 
the differant ways of achieving reform. He knew 
that one may preach reform im the teaching of a 
subject for years without result: put one question 
in @ public examination paper of a new type and 
teachers will adapt their courses o . Give 
the teacher the text-books with the new view and 
reform is assured. So he did an immense amount, of 
examining and wrote many text-books. Most of the 
latter were in conjunction with Ernest Young—a 
short, rotund, insatiable travellar and bon viveur. 
Especially tho six books for the primary 
school and the three books for the secondary which 
formed the set of Fairgrieve and Young’s “Human 
Geographies” (which have through mnumer- 
able editions), geography something quite 
different in British schools. Critics to-day may say 
that the pendulum swung too far: im streasing the 
human aspects the essential physical basis and logical 
approach tended to be lost; but this was never 
intended by Fairgrieve himself. He believed firmly 
in personal observation for himself and the youngest 
RAR child alike, and so developed his interest in 
local and regional surveys and in microclimatology. 
The film was hailed as a powerful new instrument 
in education, and it was natural to find Fairgrieve 
aot only president of the Geographical Association 
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(1935), and vice-president of the Royal Meteorological 
Society (1932-33), but also origmal member of the Com- 
mission on Cultural and Educational Films. Hia sphere 
of interest widened when during 1927-35 he held the 
post of head of the Department of Colonial Education 
concurrently with his lectureahip ( from, 
1931) at the Institute of Education. Although hé 
retired under the age limit in 1985, he never retired 
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from active geographical work. As a result of an 
unfortunate accident he was temporarily crippled, 
and if he cursed mildly at the moonvenience of 4 
wheel charr it did not deter him from attendance at 
the executive meetings of the Geographical Associa- 
tion to the very last, nor did his genius for helpful 
friendship ever leave him. O si sio omnes / 
L. DUDLEY TANP 


NEWS and VIEWS 


Royal Society : Medal Awards 


Tux following awards of medals have been made 
by the president and the Counoil of the Royal 
Society: Copley Medal to Prof. A. J. Kluyver, 
For Mem.R.8., for his distinguished contributions 
of a fundamental character to the science of misro- 
biol ; Davy Medal to Bir Jobn Lennard-Jones, 
K.B , FRS., for his distinguished work on the 
applications of quantum mechanics to the theory of 
valency and to the analysis of the Intimate structure 
of chemical campounds; Hughes Medal to Sir 
Edward Bullard, F.R.S., for his important con- 
tributions to the development, both theoretical 
and experimental, of the phymcs of the earth. 


Nobel Prize for Chemistry for 1953: 
Prof. H. Staudinger 


Tan chemistry of macromolecules has become sgo 
commonplace and so well defined that it is diffloult 
to realize how hard the pioneers had to work to 
convince their scientific colleagues that macro- 
molecules existed at all. The award of the Nobel 
Prize for Chemistry to Prof. Herman 8 i 
sets a seal on this achievernent. He was one of the 
pioneers of the subject long before it became of 
popular appeal. Many of the basic ideas about 
macromolecules were to be accepted 
about the mid-thirties, but for many yeara before 
this date Staudmger was one of the very few who 
showed, by the use of the classical methods of 

if chemistry, that small molecules form 
polymers not simply by a physical process of 
aggregation but by real chemical interaction. He 
demonstrated that lineer molecules could be built 
up synthetically in this way by a variety of processes 
and, what is more, maintain their individuality 
even though they are subject to chemical modifica- 
tion. Again by classical methods he showed how it 
was possible to build up high-polymer net-works, 
and that such net-works would only expand to a 
finite extent if immersed in suitable solvents. One 
of his best known contributions is the establishment 
of the relationship between the viscosity of a 
solution of a high polymer and its molecular veces 
The utilization of this relation permitted, 
extrapolation, the estimation of molecular 
of, high polymers in molecular-weight regions 
no other method was at that time available. 
Although the relati ip has been modified aa more 
knowledge became a le about these matters, 
viscosity methods are, without doubt, the most 
extensively used as a convenient and simple means 
of obtaining information about molecular weights 
of very many polymers. Nobel Prizes are, often 
awarded for an outstanding discovery that ultimately 
has wide ramifications: with Prof. Staudinger it is 
the reward for a life-time of effort in a fleld that has 
only comparatively recently been accepted as a 


growing and important branch of both physical and 
biological science. 


Engineering at University College, Dundee: 
s j z = Prof. J. Dick 


Dr. J. Dick, who has been appointed to the chair 
of engineering and drawing in University College, 
Dundeé (University of St. Andrews), as from April 1, 
1954, graduated from the University of Glasgow with 
first-claga honours in electrical and mechanical 
engineering in 1980. He worked in industry with the 
Albion Motor Car Co. before joining the late Prof. 
F. C. Lea at the University of Sheffield as a research 
assistant. A few years later he became a member of 
the mechanical engineering lecturing staff at that 
University, and in 1933 received the degree of Ph.D. 
Later he waa appointed to his present post, the 
Donald Pollock readership m eering science m 
the University of Oxford. Th his interests have 
been concerned mainly with mechanical engineering, 
they cover a wide range of subjects. He has been 


drawing, the fatigue of engineering 

mechanical vibrations and lubrication, and has 
worked on boundary layers and heat transfer in 
fluid fow. He has published papers on most of these 
subjects. Prof. Dick is a member of the Institution 
of Mechanical Engineers, and has taken an active 
Interest in the affairs of the Institution, having acted 


‘as honorary secretary of the Yorkshire Branch for 


five and s half years d the 1940-45. In 
taking up the chair at Dundee, Prof. Dick is returning 
to his own part of the country, as he is a native of 
Fife. 


Work on Gulded Missiles at Woomera 


Ix the House of Commons on October 27, m reply 
to a question regarding his recent visit to Woomera 
m connexion with the 
and his discuastons with 
the Minister of Supply, Mr. Duncan Sandys, stated 
that it had been agreed that the United Kingdom 
Government should, in future, bear the cost of any 
further work of this kind which might be done in 
Australia to ita order. The Austrahan Government 
has agreed to take over a larger financial respon- 
sibility for range equipment ordered by it in the 
United Kingdom. Apart from basic research, which 
is not tied to & particular weapon and which goes on 
continuously, there are three mam phases in the 
development of guided missiles. The first is the 
design and construction of prototypes; the second, 
the carrying out of trials and the introduction of 
modifications indicated to be necessary ; 
thirdly, there is the manufacturing phase, in which 
the aircraft or rocket goes into i 


A aeS production 
„Tt is in the trials stage, said Sandys, that the 


vast and well-equipped Woomera range is of such 
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inmense value. Both Governmenta are 


that this important defence project should contmue 
to be treated as a joint enterprise. 


Use of Atomic Energy In Britaln for Electrical 
Power 


Ix a debate in the House of Commons on the fuel 
and power industries, held on October 26, the 
_ Minister of Fuel and Power, Mr. Dir Lloyd, 
indicated that we are likely to get useful tities 
of electricity from the new nuclear se tablictiient at 
Calder Hall m Cumberland, and also from the new 
. breeder reactor. It is expected that about 50,000 
kW. would be generated as the result of these nuclear 
activities, and they would provide the data on which 
future atomic generating stations would be based. 
Mr. Lloyd stated that there is no reason why atomic 
power stations should not before long make a useful 


addition to power resources in Britain. In reply to` 


a further question to the Minister of Supply on 
October 27, regarding scientific advances durmg the 
Dee ee ee ee eee 
omestic, transport and other peaceful purposes, Mr. 
A. R. W. Low, Parliamentary Secretary to the Ministry 
of Supply, stated that design studies on a nuolear- 
power station, using natural uranium as a fuel, 
have been completed, and an tal power 
station of this type is being constructed at Calder 
Hall. A low-power breeder reactor ia nearing oom- 
pletion at Harwell. Design studies are being carried 
out on & higher-powered reactor of this type, and 
are also proceeding on other types of reactora which 
' might be suitable for development of Pora The 
application of radioactive isotopes to industrial, 
medical and research purposes continues to extend, 
and plans are beirig made to increase the facilities for 
their production. 


Pest Infestation Laboratory : New Blochemistry 
Bullding 


A saw building for biochemical research at the 


, in the presence of Mr.G. V. B. 
Herford (director of the Laboratory) and members of 
the Pest Infestation Research Board, on November 6. 
Biochemistry at this Laboratory includes studies on 
mechanisms of insecticidal action; and on the oon- 
tammation of stored food products by insecticides 
and fumigants. Much of the work has been character- 
ized by the extensive use and development of redio- 
active tracer techniques. The building is of single- 
story construction and consists of ten laboratories, 
cloak rooms and boiler room. ‘Two principal end 
laboratories provide for ‘sami-hot’ radiochemical and 
radiobiological work. Each of these contains a three- 
unit high-efficiency fume chamber vided with 
stainless steel tray working areas. er features 
include two insulated temperature-controlled rooms 
ventilated with dust-free air for radiometric and 
enzyme assay respectively. Service pointa are 
mounted clear of all working bench surfaces, and have 
front bench panel controls. Sink wastes run. directly 
. to two external drains provided with inspection 
covers throughout their lengths and a delay tank 
for monitoring and decontamination. Mr. F. P. W. 
Winteringham (officer-m-charge of biochemistry in 

the Laboratory) was responsible for the basio lay- 
out of laboratories and services. Throughout 
planning and construction there was a close and 
successful co-operation between the scientific per- 
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sonnel and Ministry of Works architecta concerned 
(Messrs. R. J. Sneller and A. F. J. Hannaford). 


Anglo-Italian Mixed Commission 


Tua Anglo-Italian Mixed Commission of ten 
members established under Article XIE of the 
Cultural Convention, recently ratifled by the Britiah 
and Italian Parliamenta, held ita first series of 
in London from October 26 onwards, 
under the i ip of Sir Ronald Adam. The 
other members of the British. section were Prof. 
E. R. P. Vincent, profeasor of Italian in thé Univer- 
sity of Cambridge ; Prof. J. Read, profeasor of 
chemistry m the University of St. Andrews; Mr. 
D. O. Riddy, Ministry of Education ; and Mr. E. R. 
Johnstone, British Counci. Lord Crawford and 
Baloarres, who is also a member of the Commiasion, 
was unable to be present. The Italian section was 
led by Signor Bartolomeo Migone, director-general 
of cultural relations in the Italian Ministry of 
F Affairs. Cultural relations between Italy 
and Britain were firmly established before the 
igni of the Cultural Convention, the declared 
object of which is to give the fullest possible support 
to exchanges oovering the intellectual, artistio, 
scientific, technical and educational activities of 
each country. At its first series of meetings m 
London, the Commission reviewed the terms of the 
Convention in detail and exammed projects for 
future development. The next series of meetings of 
the full Mixed Commission will be held in Rome. 
The British Oouncil is designated by the British 
Government as their principal agent for the execution 
of the measures falling within the scope of the 
Convention. 


Reclamation of Deserts ; 

A Emomwr issue of Trees (17, No. 2; 1953) 
includes several articles on the important question 
of the of aridity, notably in the tropical and 
subtropical regions, with accounts of current work 
for ita prevention or reduction and the reclamatibn 
of affected areas in the U.8.8.R., China and else- 
where. Under the title of ‘The Recovery of the 
Sahara”, R. St. Barbe Baker refers to his personal 
experiences of the problema involved and the part 
he would like to see taken by the society he started 
some years ago under the name “The Men of the 
Trees’. While some of the such as 
“carrying out surveys, studies and pilot schames’’, 
and ‘fostering a centre for education and research in 
the forestry aspects of reclaiming the bad lands”, are 
far beyond the capacity of the society, if indeed 
appropriate to it, any constructive actian helping to 
direct public attention to the urgent need for 
realization of the dangers of the situation and to 
stimulate appropriate action is worthy of support. 
It ia, however, important to avoid representing as 
proved, or at least commonly accepted beliefs, what 
are actually little more than unsubstantiated opinions 
or subjective impressions; several examples of 
t of this principle could be selected from 
the article quoted. 


American Association for the Advancement- of 
Science : Meeting In Boston 


Tua one hundred and twentieth meeting of the 
American Associati6n for the Advancament of 
Science will be held in Boston, Mas., Pin 
December 26-81, under the presidency of Dr. E 
Oondon, director of research, Corning Glass Works, 
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and director during 1945-51 of the U.S. National 
Bureau of Standards. The Association is @ non- 
profit organization with four aims—to further the 
work of scientists, to facilitate co-operation among 
scientists, to make science more effective in promotmg 
human welfare, and to increase public unde 

of science—and the theme this year will be “Scientific 
Resources for Freedom”. For the most part the 
meeting will be divided into seasions arranged -by 
the Sections of the Ampociation, which are as follows : 
(4) mathematics; (B) physics; (C) chemustry ; 
(D) astronomy ; (E) geology and geography; (F) 
zoological sciences; (G) botanical sciences; (H) 
anthropology ; (I) psychology ; (K) social and 
economic sciences; (L) history and philosophy of 
soiencs ; (M) engineering; (N) medical sciences 
(with sub-sections (Nm) medicine, (Nd) dentistry and 
(Np) pharmacy); (QO) agriculture; (FP) industrial 
science; and (Q) education. The Association has 
48,500 individual members, and with it are associated 
or affiliated 245 societies, the aggregate membership 
of which exceeds a million. There will be approx- 
imately three hundred sessions, made up prmci 

of some 1,800 short papers; the Sections of the 
Association are sponsoring about forty symposia, and 
the participating societies are arranging ten symposia. 
In addition, the Association is holding two general 
symposia, on ‘Species which Feed Mankind” and 
‘The Sea Frontier”, respectively. During the special 
evening sessions at the meeting the following addresses 
will be delivered: December 27, “The Design and 
Mechaniam of Muscle’, by Prof. A. V. Hill, past 
president of the British Association for the Advanoe- 
ment of Science, and ‘Sicily, the Forgotten Island”, 
by Luis Marden, staff member of the National 
Geographic Society ; December 28, the presidential 
addreas of the retiring president of the American 
Association, by Dr. Detlev W. Bronk, ident of the 
National Academy of Sciences; and December 30, 
“Science and Social Conservatism’’, by Dr. Leonard 
Carmichael, secretary of the Smithsonian Institution. 
Further information on the ublic mieeting can be 
obtained from the acting tive secretary, 
Dr. Raymond L. Taylor, A.A.A.8., 1515 Massachu- 
setts Avenue, N.W., Washington, D.C. 


University of Leeds 


Tas University of Leeds has conferred the title of 
emeritus professor upon the followmg on their retire- 
ment from their respective chars: Prof. F. Challenger 
(organic chemistry) ; Prof. N. M. Comber (agricultural 
chemistry); Prof. R. D. Passy (experimental 
pathology) ; and Prof. A. V. Williamson (geography). 
The following sppointments have been made in the 
University A. Leeming, lecturer in the Depart- 
ment of phy; P. H. Broadhurst, lecturer in 
the Department of Minmg; A. Grounds and L. W. 
Needham, honorary lecturers in mineral dressing and 
coal preparation; and J. McFarlane, Hugh Wood 
Memorial Fellow in the Department of Mining. 
Donations have been made to the University as 
folows: renewal by the Worshipful Company of 
Clothworkers for a further seven years from January 
I, 1954, of three granta—£3,000 a year special main- 


No. 4385 


£500 a year Dyemg 

the Clothworkers’ Department 
British Dyewood Co., Ltd., G 
research in the Department of Colour Chemistry and 
Dyeing ; £600 for 1958—54 from the Medical Research 
Council for the maintenance of a reasarch worker and 
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the expenses of research in microbiological chemistry 
in the Department of Biochemistry ; £500 for 1953- 
54 from May and Baker, Ltd., Dagenham, for 
research in the Department of Pharmacol : 
£8,455 over three years, allotted through the B of 
Trade as a Conditional Aid Project (United States), 
for research on the wool textile industry, to be 
conducted in the Department of Economics under the 
direction of Prof. A. J. Brown ; a total of £4,400 for 
a current session from the National Coal Board, 

principelly of grants of £600, £250 and £550, 
to ae partment of Mining for special researchos, 
and £3,000 to the University, this latter being the 
sessional instalment of a grant promised in 1952 for 


Bix years. 
Announcements 


H.M. Toe Qumen has appointed Lord Cherwell to 
be a Companion of Honour, on his relinquishing the 
post of Paymaster-General ; Lord Cherwell is return- 
ing to his post as professor of i tal philosophy 
in the University of Oxford, but will continue to be 
available to the Prime Minister and to the Govern- 
ment on atomic energy questions and other scientific 
matters. 


Dr. O. W. Riowarps, Reader in Entomology in 
the Imperial Collage of Science and Technology, 
London, has been appointed to the University chair 
of zoology and applied entomology tenable at that 
College in succession to Prof. J. W. Munro, who is 
retiring. 

Taa eighth Dalton Lecture of the Royal Institute 
of Chemistry will be delivered by Sir John Cockcroft 
at the Manchester Town Hall on November 27 at 
7 pam, his subject being “The Development of 
Radiochemistry and Radiation Chemistry’. Ad- 
mittance will be by ticket only. In connexion with 
the Lecture an exhibition on the measurement, use 
and application of radioactive substances will be held 
m the Showrooms (Basement) of the Manchester 
Town Hall on November 26 (10 a.m.—8 p.m.) and 
27 (10 a.m.—8 pm). Admission to the exhibition 
will be free and without ticket. Further details of 
these events can be obtained from A. Ormrod, Hard- 
man and Holden, Ltd., Manox House, Manchester 10. 


Sie Grores Brmusy Memorial Awards, which are 
considered by administrators representing the Royal 
Institute of Chemistry, the Society of Chemical Indus- 
try and the Institute of Metals, are made to British 
scientific research workers, preference being given to 
investigations relating to the special interests of Sir 
George Beilby, including problems connected with 
fuel economy, chemical engineering and metallurgy. 
In general, the awards are granted to younger workers 
for original investigations done over a period of 
years. Awards may be made early next year, and 
the administrators request that their attention be 
directed, not later than December 31, to outstanding 
work of the nature indicated. All communications 
should be addressed to the Convener of the Adminis- 
tratora, Sir George Beilby Memorial Fund, Royal 
Institute of Chemistry, 30 Russell Square, London, 
W.O.1. 

EsgatumM. In the article entitled ‘“Magnetio 
Properties of the Earth's Interior’, in Nature of 
October 31, p. 786, Dr. F. J. Lowes is referred to 
as being of the University of Liverpool; he is a 
member of the Department of Geodesy and Geo- 
physics, University of Cambridge. 
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SUPERCONDUCTIVITY 


HE Low T tare Group of the Physical 
Society was formed shortly after the Second 
World War, and simos then it has regularly held 
i and discussions on topics of interest to 
kerana e techniques, both industrial 
October 8 a meeting was held in 

_ the Science Museum, London, at which four speakers 
from different universities presented papers con- 
' cerned with the problem of superconductivity. Prof. 

"D. M. Newitt was in the chair. 

Dr. A. B. Pi (Cambridge) gave a shart 
acoount of some of the aims of the current work in 
the Royal Society Mond Laboratory, Cambri 
The multiplicity of mutually exclusive theories w 
have been advanced to explain the fundamental 
mechanism of ity is in his opinion 
evidence that there is not nearly enough known of 
the ‘experimental behaviour of ctors, 
particularly as regards the finer details of their 
behaviour... One of the aims of the experimenter 
should be to construct a physical model of super- 
conductivity which should provide a unified account 
of the various aspects of the phenomenon and as 
definite as possible a picture of what must be given 
a fundamental ioe meg a in terms of the electronic 
structure of metals. pds alee contributions 
to this end are the theory and H. London of 
the relation between current and magnetio fleld, and 
the two-fluid model of Gorter and Casimir. The 
- former acoounts for the almost perfect diamagnetiam 
of & superconductor (Meissner effect), and implies 
exponential penetration of fleld to a amall depth ; 
the latter correlates the thermodynamic properties 
with the temperature variation of the depth of 
penetration. More testa of these ideas are 
now bemg undertaken. e thermal conductivity 
and the resistance at very high frequencies both 
yield information concerning the normal electrons, 
ee t position seams to be that although 

id model provides a rough explanation of 


in principle enable the London theory to be tested, 
but as yet, owing to the extreme delicacy of the 
experiments, no definite evidence has been obtained. 
On the other hand, measurements of the absolute 
magnitude of the penstration depth and of ita 
variation when amall amounts of impurity are present 
suggest that the London theory may improved 
by bringing into it the mean free path of the electrons 
or an analogous parameter. Support for this view 
comes from studies of the surface energy between 
normal and i itr 8 Seen a which has been 
found to be It is 
hoped that work on these Imes eventually 
permit a better understanding of the nature of the 


parii r. 
an a TEE EEE E 
E. Teague (Bristol) gave an account of the properties 
of the so-called ‘hard’ ductora—vanadium, 
tantatam and niobi are typical of super- 
ee ee ee 4 and 5 of the 
Periodic Table. In contrast to tin and other ‘soft’ 
supercondyctoars, these have rather broad transitions 


~ 


and the Meissner effect is often very imperfect. 
There is also a marked tendency for the destruction 
of diamagnetism to occur at a lower magnetic field- 
strength than is required to restore resistance. These 
effects are likely to be caused by inhomogeneities 
produced either by mechanical working or by inter- 
stitial impurity atoms. The former may be removed 


by prolonged annealing m vacuo at a very high 


temperature, but this rarely removes dissolved 
impurities ; indeed, if the vacuum’ is not good, 
addtional Impurities may go into solution. 


Wexler and Oorak have demonstrated the deteriore- 
tion in the behaviour of vanadium resulting from 
mterstitial impurities, while Webber finds no such 
effect in tantalum. It is therefore likely that, in the 
latter, mechanical strains are the more important 
influence. The Improvement which vacuum annealing . 
produces in niobium has been. studied at Bristol, and 
the observations support the view that both causes 
of inhomogeneity are important. It has also been 
found that some samples after behave 
very strangely: the resistance drope fairly sharply 
ad the transition temperature for niobium, but not 
to zero, and the drop is leas after more prolonged 
annealing. It seems likely that individual grains 
become superconducting but the gram boundaries, 
which are observed to be broadened by annealing, 
do not. Durmg the discussion Dr. K. Mendelasohn 
(Oxford) that the grain boundaries might 
act as nucle for the growth of a different arystalline 
modification which is not a nductor. 

Mr. O. A. Renton (Oxford) discussed the thermal 
conductivity of superconductors, particularly in the 
temperature-range below 1° K. According to the 
two-fluid model of Gorter and Casimir the super- 
conducting electrons have no entropy, and are 
unable, therefore, to contribute to the conduction of 
heat, which is effected by the normal electrons and 
by elastic waves in the ionic lattice. If the scattering 
of electrons by the lattice is predominantly due to 
impurities rather than thermal oscillations, the tem- 
perature dependence of the electronic contribution 
is found to agree well with Hei s theory at 
temperatures not too far ‘below the transition tem- 
perature. At lower tamperatures Koppe’s refinement 
of the theory appears to be substantiated, and the 
electronic contribution tends to vanish more rapidly 
than is predicted by Heisenberg’s treatment. At the 
same time, according to a hypothesis of Hulm, the 
lattice contribution should mcrease with lowering of 
the tamperature, since only the normal electrons may 
be expected to be capable of interacting with the 
lattice and scattering lattice waves. This ion 
is confirmed by the obeervation that at lowest 
temperatures the conductivity m lead, tin and 
indium ‘varies as T”, the variation for lattice 
conductivity. The mean free path of the lattice waves - 
is found under these conditions to be‘of the order of 
the diameter of the specimen, so that apparently 
only boundary scattering of lattice waves is effective. 
In tantalum, on the other hand, the thermal con- 
ductivity below 1° K. varies as T”, which may be 
accounted for by the h is that there remains 
even at 0° K. a residuum of normal electrons, 
insufficient to contribute noticeably to the oon- 
ductivity, but adequate to scatter lattice waves. 
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Measurements have also been made on the thermal 
conductivity in the intermediate state, which may 
be considerably lesa than in either of the pure super- 
conducting or normal states; the effect is observed 
in both longitudmal and transverse fields, and 
indicates additional scattering processes at the phase 
boundaries. In the course of the discussion it was 
mentioned that Laredo at Cambridge has obtained 
by experiments on impure tin powerful support for 
the view that lattice conductivity is dominant at 
the lowest temperatures. 

Finally, Prof. G. O. Jones (Queen Mary aaa oe 
London) described work oarried out under hi 
direction by Mr. P. F. Chester on superconductivity 
at high pressures. The transition temperature is 
affected by volume changes, and a study of the 
magnitude of the effect is of interest in connexion 
with fundamental theories, as those of Fröhlich and 
Bardeen. By means of Bridgman’s crossed knife-edge 
technique, modified for use at helium temperatures, 
pressures up to 40,000 atmospheres may be applied 
to small i the transition of which to super- 
conductivity is observed magnetically. The transition 
temperature of tin is reduced to about 8° K. from 
3-73° K. by the application of 17,000 atmospheres ; 
and although the transition is not very sharp at the 
high pressure, it is ah enough to demonstrate that 
over the majority of specimen the preesure is 
nearly constant. So far as thé experiments go, there 
is no evidence for any change in slope of the critical- 
feld curve under preasure. In thallium, contrary to 
a report by Ruesian workers, at lower the 
transition is also reduced by preasure, 
but only by about one-tenth of the amount found m 
tin. Of considerable interest is bismuth, for a long 
time believed to be on the verge of being a super- 
conductor. Hilsch found that bismuth films deposited 
at 4° K. were superconducting, and it now turns out 
that massive biamuth is superconducting at pressures 
greater than 20,000 atmospheres, the transition tem- 
perature, 7° K., being nearly constant up to 41,000 
atmospheres. Removal of the preasure destroys 
superconductivity. Binoe there is a phase-tranasition 
m bismuth at room tem to a more close- 
packed structure at about 25,000 atmospheres, it 
seems natural to suppose that it is this modification 
which becomes superconducting. Other metala being 
studied are calcium and strontium, which i 
to Fréhlich’s oriterion might be expected to become 
superconducting, but this is not observed up to 
40,000 atmospheres. A. B. PIPPARD 
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EMPIRICAL RESEARCH IN 
INDUSTRY 


ELY varying methods of research for 

Y V studying the behaviour of indrviduals and 
o tiong in i were discussed at an 
ormal week-end gathering held in York during 
October 2-5 under the auspices of the Acton Society 
Trust and the York Orvic Trust. With backgrounds 
in -the disciplmes of anthropology, psychology, 
sociology, industrial relations, mdustrial and public 
administration, operational research, and engmeering, 
twenty-three persons from nineteen ,university and 
other research groups met with the common bond that 
all are actively concerned with research studies of 


industry. 
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Two full days of informal discussion were prefaced 
by a reception, held in the ancient St. Anthony's 
Hall which now forms part of the Borthwick 
Institute of Historical Research. The conference was 
welcomed to York by the chairman of the York Civic 
Trust, Dr. J. B. Morrell, the chairman of the Acton 
Society Trust, Prof. A. W. Harvey, and the Lord 
Mayor of York. On behalf of the visitors, Mr. R. G. 
Stansfield (Department of Scientific and Industrial 
Research) said that many research workers, in 
different parta of Great Britain and working in very 
different ways, are studying what may be called 
“the natural history of industry”; often these . 
workers ard not well aware of the methods, problems 
and interesta—and sometimes even of the exmtence 
—of other workers on related problems. The object 
of the meeting was to bring together some of these 
people, so that they could get to know each other 
and stimulate each other’s ideas, with plenty of time 
for free and frank discussion. York, with its tradition 
of social pioneering, associated with such names as 
Seebohm Rowntree and Willam Temple, was a 
fitting place for such a conference; and especially 
in visw of Rowntree’s pioneer empirical studies of 
porerty in York, and his association with the early 

ys of the Industrial Health Research Board. 

On October 8, Mr. Tom Burns (Edinburgh Univer- 
sity Social Science Research Centre) spoke of his 
research into factory organization. He stated that 
we are largely at the stage of crude ignorance of what 
management does; he himself had used the Carlson 
technique to record how managers spend their time. 
His findings suggest that in some organizations it 
would be wrong to talk in terms of vertical oom- 
munication; the flow of communication is much 
more ‘lateral’ than top management usually thinka, 
and vertical communication is better thought of as 
‘controlled leaks’ up and down from the lateral 
system. Mr. R. Denerley (Medical Research Council 
Industrial Psychology Research Group) mentioned 
six investigations by the Group now under way. 
The methods used are those of general observation, 
analysis of factory records, and interviewing tech- 
niques; he described some of the work done on 
investigating and validating various Interview tech- 
niques. Discussion of these papers took up the 
second season. 

In each subsequent session discussion was prefaced 
by a single, short paper. Mr. H. Clegg (Fellow of 
Nuffleld College, Oxford) described his methods, as a 
student of industrial relations, in the study of large- 
scale organizations. Mr. J. R. Gass (Department of 
Scientific and Industrial Research), analysing broadly 
research. problems and methods, pointed out that the 
three previous papers the use of very 
different interviewmg methods. Each method is 
ee ee his criticiam was that 

users are unwilling to state the limitations of 
their method. If between the ‘human relations’ and 
‘industrial relations’ schools a conflict—a false con- 
flict—peems to be replacing mutual indifference, it 1s 
a sign of the mpact of mutual relevance of the two 
approaches. At present, each can be oriticized for 
what it ignores; much American sociology on the 
changing of habits ignores economic forces and the 
effect of large-scale organizations external to the 
factory; the industrial relations school, which 
studies these large-scale organizations, is interested 
in the conflicts of power, but tends to ignore the 
informal structure and nal forces. The link 
between the two approaches may be found in the 
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study“of the conflict for internal power in large-scale 
organisations, 
ee contribution, Dr. Alastair Heron and 
noe P. H. Venables (Medical Research Council Unit 
for Research in tional Adaptation) described 
an pee of the relation between psychological 
prises E adjustment. In this 
oe the third & series, relatively objective 
techniques have been used both in the assessment of 
peychdlogical handicap and in the evaluation of job- 
satisfaction and value to the employer. A particular 
feature of this inquiry was the use of various tech- 
niques within the same interview, to indicate the 
of the data obtained. Mr. 
ee ee ee oes 
in large-scale tions; this oames under the 
headmgs of the internal administrative problema, 
problems of lic control, and problems of the 
effect on the individual in the organization. From 


an anthropological background, he is studymg five 


gas-works, of very different sizes, in one icular 
area, to find out the effects of size of works. 
Preliminary resulta that systematio differences 


In indices, such as tesiam, may be due not 
directly to sheer size but to ‘black spote’ being harder 
to control in & larger organization ; or to apparently 
identical jobs in two organizations being inherently 
different because one organization is big and the 
other amall. . 

Mr. R. N. Spann (Department of Government and 
Administration, University of Manchester) discussed 
the place of the case-study in research and teaching. 
Case-studies, he pointed out, are so various that the 
term is of little meaning ; they differ enormously in 
detail of reporting, and ‘whether the description is 
purely that of a contemporary observer or includes 
_ extensive interpretation. By contrast with the 
abundance of material about how politicians behave, 
there is a great lack of material about business 
administration. The most valuable narratives are 
by people who do not rationalize too much; some 
accounta of organizations, blinkered by adherence to 
‘principles of organization’, became less and less 
revealing. 

- At the final seasion, Mr. R. G. Stansfield, who 
acted as chairman durmg the discussion sessions, 
summed up the conference. The people for such a 
conference could not have been found even five years 

o; and another sign of the growth and mtegration 
of the social sciences in the study of what goes on in 
Industry was the standard of the discussion and 
constructiveness of the criticiam. Thanks were due 
to Dr. T. E. Chester, of the Acton Society Trust, and 
his staff for organixing the conference. 

In retrospect, the conference seems to have met a 
real need in bringing together people who did not 
know of each other’s work or—in rome cases—eoach 
other’s existence. It was that social 
scientists spend much lees time than do physical 
scientists in correspondence between research workers 
for the exchange of news and views; and those 
present expressed the future intention of mending 
their ways. Another live subject linked the acientific 
method and the problem of recording the results of 
research. It appeared to emerge that much of the 
controversy among social scientists about the scientific 
method (usually in terms of the believed practices of 
the physical sciences) is misconceived In terms of 
quantit tive and other techniques; the real dis- 


. tmetion is between scholars’ attitudes of mind, 


scientific, philosophical, historical and so on. It was 
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suggested that the casential element in the scientific 
attitude is a distinctive sense of responaibility ; 


including responmbility for seeking out all the 
relevant data, and for striving to take into con- 
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sideration all possible alternative interpretations and 
theories. 


Especially, the researcher is responsible, in 
his work, for ensuring that all 

key details of situation, methods and observations 
are put on record to enable future workers to compare 
their resulta with his and to evaluate his conclusions. 
In this connexion it was recognized that in accepti 
this responsibility, the research worker must d 
on an equally responsible attitude in the editors of 
scientific journals. 

The interview is the research tool which,:in one 
form or another, is used in all the researches which. 
were described; but while some users appear to 
take this tool more or leas for granted, others are 
intensely concerned with ita techniques and con- 
ditions, and it would seem that a whole conference 
might usefully be devoted to considermg knowledge 
about the interview and its use in the different 

isciplines of study. Last, but not least, was the sense 


whi ee ee ee that the 
studies which were of worker or manage- 
ment behaviour, or of industrial relations, were but 
stages towards the goal of study of the firm, of the 
organization, as & going entity; but this study 
remains for the future to grasp. 

R. Q. NTANSTELD 


TEACHING OF MECHANICS IN 
BRITISH UNIVERSITIES 


URING September a series of informal discus- 

sions was held at the Department of Engineering 
of the University of Cambridge, under the auspices of 
Prof. J. F. Baker, to consider “the teaching of 
mechanics, vibrations and control’. tatives 
were invited from the departmenta mechanical 
engineering of all universities and colleges of univer- 
sity standing in the United Kingdom ; in very many 
cases the head of the department himself elected to 
attend, so that the fifty or so members of the sym- 
posium, as it was called, included 8 remarkably 
wide range of engineering experience at 
this level. A few visitors from. industrial 
concerns were also invited, to represent the user’s 
point of view. 

The nine discuasion-periods of an hour and a half 
each extended from ‘How much mechanios ought 
every engineer to know ?”, the scope of 
courses at various levels, to the consideration of 
teaching techniques, laboratory work and the 
approach abroad. Each discussion was introduced 
by a speaker who suggested, as provocatively as he 
might wish, particular points on which he believed 
an exchange of- views might be valuable. Prof. 
W. J. Duncan, for example, in opening the discussion 
of advanced techniques, puf ma plea for 
wider use of the concept of mechanical admittance ; 
and Prof. W. A. Tuplin, of the postgraduate school 
of applied mechanics in the University of Sheffield, 
in introducing the subject of advanced and post- 
graduate courses, wittily deacribed some experiences 
at this school. 

A meeting such as this, which would be a mere 
commonplace in the United States, is something of 
an innovation in Britain, and it was most encouraging 
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to find just the same willingness here to admit that 
bt longer than any 


other and is thus the most likely to lead its teachers 
to become statico and I inative or, even 


Tmimagins 
worse, complacent about the present methods-and - 


courses, 

The visiting members of the symposium lived and 
dined together in Pembroke College, and more than 
one formal social gathering was arranged during the 
three days. 

Tt is hoped that the lead given by the organization 
of this symposiam may persuade those m other 
fields to initiate similar Informal meetings, for it was 
the universal opinion of those attending that the 
discussions and the contacts were both 
enjoyable and R. H. MAONILLAN 





FOREST DEPARTMENT OF 
TRINIDAD AND TOBAGO 


REPORT FOR 1951 


HERE has been a steady progress in forest 
conservancy in Trinidad and Tobago, as is well 
revealed m the annual report for the year 1051*. 
The more forestas covering a large area, to which 
constant allusion was made in reports of a soore of 
years or so ago, are now under conservative exploite- 


the total area of Crown foresta is said to be 617,921 
acres, and this is about 50 per cent of the area of the 
Colony, which has an a length of 50 miles, 
breadth of 87 miles and a total area of 1,862 square 
miles. The figures for Tobago are 26 miles by 7} miles 
at the widest part and a total area of 116 square 
miles. 


A regulation of the saw-mills in the Oolony and 
the introduction of better equipment to reduce the 
great waste In conversion were undertaken during 
the year. Interesting sylvicultara] work in connexion 
with natural regeneration is being undertaken, and 
an. extension of the annual teak-planting area has 
been sanctioned. The areas under the Forest 
ment are divided into the Northen and the Bou 
Divisions. In the latter is the largest forest in the 
i eee ee now to be named 

iotoria—Mayaro Reserve”, of 129,977 acres. The 
assistant conservator of foresta is in charge of the 
division, assisted by a forest supervision ranger and 
forest guards. There is an excellent road system in 
Trinidad and a ten-year programme for feeder forest 
roads has been sanctioned, some of these latter to 
connect with some of the fine new roads of the oil 
compeny. Housing for the staff is progress, 
and same excellent examples of wooden cottages for 
forest guards have attracted considerable attention. 
Climbing plants are giving trouble in the teak 
plantations, an inevitable pest in tropical foresta. 
cultivation, with its resultant erosion, and 
a ee 
from settled, but attempts were being made 

rc prea of Foresie farts Veer ie Pp. 28. 
B W.I.. Govt. Printing Office, 198%.) 48 cents. 
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and also to develop 
branch was 
renewed in January 1951. 

Private forestry is not new in Trinidad, for 
mahogany plantations were made dong S 1905-6 rail 
private owners im the hilla of the N 
ee ee ee 
proliffo regeneration beneath, which has ousted all 
other growth. The protection of local fauna has 
made considerable progress, and there is a small 
Game ent under the conservator of foresta, 
with In addition, all forest officers are 
ex offeto game wardens, and there are fifty-three 
honorary game wardens selected from the keen hunters, 
naturalists and estate owners in the Colony. As iB 
common with some native populations, it is very 
difficult to enforce a close season, and in this con- 
nexion some amendments to the former laws are to 
be mtroduced. The revenue from the Department 
is increasing fram sums received from game licences 
and so forth, and grants from these funds are to be 
made to the Zoological Bociety, when this has been 
incorporated, and to finance a zoo at the Botanical 
Gardens. 


NUFFIELD FOUNDATION 
REPORT FOR THE YEAR 1952—53 


Ta eighth report of the Nuffield Foundation 
covers the year March 31, 1953*, the 
fourth of the Foundation’s second 

programme, in which allocations against the year’s 
Income reached the record total of £718,696. Of this, 
£319,206 was for research in the United Kingdom— 
£155,686 for biological research, £54,460 for socio- 
logical studies and £109,150 for other scientific work. 
£26,400 was allocated for research in the British 
Oommonwealth overseas and £36,000 for fellowships 
and scholarships, and £250,000 for the next five years 
was promised to the National Corporation for Old 
People. Under the programme for research on ageing, 
£25,000 was reserved for a Nuffield gerontol 
research fellowship, while from the Oliver Bird 

for rheumatism grants amounting to £24,760 are to 
be met from the year’s income and £18,626 from 
future income. 

Three new grants from the Foundation’s uncom- 
mitted resources or ‘Hree Fund’ are all in the field of 
physics: these are to the t of Mineralogy 
and Petrology and the Cavendish Laboratory, Cam- 
bridge, for a joint study of phase-relations and 
atomic structure of the feldspar group of minerals ; 
to the Department of Physics af ths Royal Cancer 
Hospital, University of London, for work on the 
application of physics to diagnostic problems; and 
a further £20,000 over five years for the appointment 
of further Nuffield Fellows to Lord Chervwell’s low- 
temperature research at the Clarendon 

, Oxford. The Foundation has also pur- 
chased for £50,000 some special material for research, 
and £30,000 was allocated to complete the £200,000 
promised for the radio-telescope at the University of 
Manchester. 

Of the twenty-six new granta for biological research, 
seven, were for immunological research and six for 


biophysical and biochemical research, three being in 


ed Foundation : for the Year ended 31 March: 
th Report). Pp. 109. (London: Nuffield Foundation’ 
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botany. Botany departments are also being aenisted 
in research using micro-organisms, and assistance is 
being given in comparative endocrinology in the 
hope that study of the glands of simpler animals 
may throw light on hormones in the human. The 
larger grantas include £5,250 a year for three years to 
the Molteno Institute of Biology and Parasitology, 
Cambridge, for the continuation of Prof. D. Keilm’s 
work on respiratory enzymes ; £3,000 a year for five 

ears to the Lister Institute of Preventive Medicine, 
Toads, for the study of non-specific defence mech- 
anisms in the early stages of Infection ; £2,750 a year 
for five years to the Department of Botany of 
University College, London, for the establishment of 
the Nuffield botanic research garden, imoludmg 
research on the physiology of sex in flowering plants ; 
£6,050 for equipment and £1,000 a year for five years 
_ to the Department of Biophysics of the College, 

for work on the permeability of cell membranes 
and excitable tissues; and a further £10,200 over 
three years to the t of Anatomy of the 
College, for work on flying-spot microscope and 
ita application to biological research, as well as for the 
exploration of other electronic i . The 
Research Institute of Plant Physiology, Imperial 
College of Science and A ger London, has been 
promised ts totallmg £5, over three years 
wards investigations on the metabolism of the plant 
polysaccharides and. the aasociated enzyme systems, 
and £4,204 for ita work on gaseous exchanges in leaves 
and on stomatal mechanism; £8,900 over five years 


to the sq: kano of Physiology, University of 
Aberdesn, i 


£1,400 for three years for work on the 
protein reactions and £800 a year for three years for 
the investigation of the antigen-antibody reaction by 
the light-scattering technique, while a personal grant 
of £8,840 over three years has been made to i 
J. R. Marrack for his work in the Department of 


`- Pathology, University of Cambridge, on antigens and 


antibodies and the nature of complement and con- 
glutinin. Grants totalling £8,000 over three years 
for an investigation of the physiology and genetics of 


sexual reproduction in fungi and of £900 a year for 


three years for research on the respiratory behaviour 
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of plant tissues have been made to the t 
of Boran. University of Oxford. A 

Grants for sociological studies include £22,500 over 
the next five years to the National Institute of 
Eoonomio and Social London, and a 


-further £15,000 to the Population Investigation 


Oommittée for the publication of its journal, 
Population Studies, and a of Le 
Including studies of migration, marriage and fertility, 
both in Britain and in other Commonwealth countries. 

From the Oliver Bird Fund a new grant of £2,000 
was made to the t of Physics applied to 
Medicine, Middlesex Hospital Medical School, don, 
for physical apparatus for work on the ‘mineral 
activity of adrenal corticosteroids. “Renewed granis 


‘were made to the School of Biochemistry, University 


of Cambridge, for work on the isolation and purifica- 
tion of the adrenocorticotropic hormone (£4,100) ; to 
the Departament of Biomolecular Structure, University 
of Leeds, for ita collaboration with the Rheumatiam 
Research Centre, University of Manchester (£1,000) ; 
and to the Dyson Perrins Laboratory, University of 
Oxford, for attempts at. the total synthems of 
cortisone. The £87,000- allocated for research into 
practical problems includea £36,000 for establishing “a 
unit for functional research in building design. 
Miscellaneous granta include £4,000 a year for three 
years to the Oxford Regional Hospital Board for a 
study of the relation o cs a to mental and 
nervous disorders, £1,200 to an expedition to 
study the blood-groups and search for the sickle-cell 
trait in the Andaman Islanders, £1,000 a year for 
three years to the Y.W.O.A. for courses in tropical 
rurel welfare for women from the Commonwealth 
and under-developed countries visiting Britain, and 
£1,500 to the t of Anatomy, Croae 
Hospital Medical School, London, for a study of the 
development of the human placenta. - 

New grants for overseas within the 
Commonwealth include £1,200 a year for three years 


-~ to further the expansion of ‘the work of the Aus- 


tralian and New Zealand Association for the Advance- ' 
ment of Science, £2,000 to the University of Cape 
Town for the purchase of phic equipment 
for the t of Geology, £1,000 to the Trans- 
vaal Museum for a mobile entomological laboratory 
and £12,000 towards the capital cost of the metabolic 
unit to be established at pala by the Medical 
Research Council and the Government of Uganda 
for the study of infantile malnutrition and particularly 
the prevention of kwashiorkor. . 
During the year fifty-four Nuffield Fellows, Scholars 
and Bursars (including twenty-seven travelling fellows 
from the Dominions) were’ appointed under the 
Foundation’s various schemes. More interest was 
taken in the dental fellowships and acholarships 
scheme, while the scheme of travelling scholarships 
operated very 
satisfactorily, and the Foundation desided to institute 
a number of more junior awards, namely, farmmg 
bursaries, tenable for one to three months for travel 
in the United Kingdom and, for a few weeks, in a 
Scandinavian country. The biological scholarships 
and bursaries scheme is now in ing a wider and 
stronger fleld of applicanta. Under schemes of 
lectureships and special grants for eminent scientists 
Oanadians and one Australian 
visited the United Kingdom, and the United Kingdom 
gent two to Australia, one to South Africa, two 
to Canada and the United States, and one to 
Scandinavia. 
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A NEW PHENOMENON IN TIME 
JUDGMENT 


By Pror JOHN COHEN, C. E. M. HANSEL and 
J. D. SYLVESTER 


Department of Psychology, University of Manchester 


HE tau effect, demonstrated by Helson and 

King! m 1931, may be illustrated by the fol- 
lowing example. If three points are marked off on 
the observer's skin and the interval of tıme between 
stimulating the second and third points is greater 
than that between the first and second, the observer 
reports that the distance between the second and 
third points is greater than that between the first 
and second, though in fact it may be equal or leas. 
Geldreich*® has devwed an apparatus whereby this 
effect may be shown to occur with visual stimuli 
These phenomena show a dependence of Judgments 
of distances between stimuli on the time intervals 
separating them. The experiment to be described 
was designed to teat quantitatively the hypothesis 
that judgments of temporal intervals between visual 
stimuli are similarly dependent on their spatial 
relations. 

The subject sat in a dark room and observed in 
front of him a repeated succession of three equal 
flashes of hght set horizontally. Each cycle of three 
flashes was repeated after an interval of 5/3 of the 
total cycle. By adjusting a lever he was able to 
control the timing of the flash of the centre light over 
& range varying from simultaneous with the first 
light to simultaneous with the third. That m, if the 
interval of time between lights 1 and 2 is designated 
i and that between lights 2 and 3 designated ie he 
adjusted the lever until he judged ¢, as equal to &. 
The distances separating the lghts could varied 
by the experimenter. The shorter of the two distances 
remained constant at one foot and the longer distance 
was varied so as to give a ratio ranging from 1: 10 
to 10:1. If the first distance is called d, and the 
second d, the ratio d,/d, varied from 1/10 to 10/1. 
The cycle of lights, was repeated continuously until 
the subject had completed his adjustment, which he 
indicated by preasing a button. 

Subjects made four judgments at each distance 
ratio : one pair with the shorter distance first, one pair 
with the longer distance first, one of each pair being 
presented with the right to left direction reversed. 

In the accompanying table we show in columns 
(i) and (ii) the mean values of 4,/t,, for each 
ratio of d,/d, when T= (i, + h) = 1:4 sec. In 
columns (in) and (iv) the mean values of ?, and 
its standard deviation are given respectively. In 
colamn (v) we show the values of ¢, corrected for 
time error. Time errors ate effects which occur 
in Judgments involving successive presentations of 
stimuli. In this case a correction is made by 
multiplying values of ¢, by a constant derived from 
the 1:1 ratio of distances. Column (vi) væ an 
estimate of the percentage effect of the phenomenon. 

Similar effecta were obtained with T = 0:6 sec. 
and T' = 6-4 sec. Within thia range of T (0-6—8'4) 
the effect tends to diminish as T increases. The 
effect is significant at all values so far measured. 

It may be seen from column (vi) in this table that 
comparative judgments of two successive time 
intervals delimited by successive flashes of light are 
influenced by the spatial relationshipa of these flashes. 
Although the figures given in the table relate to the 


801 


Moan results for 10 sobots when T = (i, + t) = 1 4 mse. 


(111) (1v) 


me .100 
d: 

1/10 115 0 66 0-059 0 66 —12 1 
118 1-22 0-03 0-058 0 Ot ~1B 8 
1 1-26 0 62 0 057 0 68 ~12"] 
1/5 1 22 0-03 0-051 0 65 —15-4 
1/4 1 30 0 61 0-071 0-44 —18-7 
173 1 37 0 59 0 08D 0-60 —25-8 
1/2 110 0H 0-014 0 67 — 94) 
1/1 1°10 0-07 0 003 0-70 00 
a 0 o2 073 0 O34 0-70 158 
afl 0 89 0 74 0-035 0-77 18 2 
4l 0 S2 074.1) 0081 077 18 2 
B/1 0°87 0-75 0 046 0 80 25 0 
I 0 87 0 75 0-010 0 78 20 5 
8/1 0-04 0 72 0-002 073 82 
10/1 0-89 0 74 0-48 0 78 133 


means for ten subjects, repeated trails with single 
subjecta show that intra-individual variation is less 
than inter-individual variation. This statement is 
based on 6-20 trials by different subjects at each 
distance ratio. The standard deviations for the 
individual subjects range from 0-022 to 0-067 for 
different distance ratios when T' = 1-4 pec. 

The effect is such that when the observer is 
adjusting the time intervals so that they appear 
equal he makes the time interval between the two 
flashes farther apart shorter than the time 
interval between the two flashes closer together. The 
phenomenon that thus emerges is that when three 
flashes of light are successively presented and 
peparated by equal temporal mtervala, one temporal 
interval will seem longer as the relative distance 
between the corresponding flashes increases. We 

to designate this phenomenon as the kappa 
effect to distinguish it from the tau effect. A measure 
of this effect is given in column (vi). When, for 
example, d,/d, is 1/10 there is a 12 per cent under- 
estimation of ¢,, and when d,/d, is 10/1 there is a 
13 per cant overestimation. 

A brief reference may be made to two further 
conclusions which will be more fully described else- 
where: (a) order of presentation ; and (b) effect of 
visual angle. The kappa effect is uninfluenced by the 
order in which the distances ere presented. This 
fact is in conflict with the Gestalt theory of perceptual 
transposition. 

The total visual angle subtended by the display in 
the experiment reported varies with the distance 
ratio being measured, since the shorter distance 18 
constant at 1 ft. The decline in the effect at the 
extreme ratios seems to be due to the increase 
in visual angle. Experimenta in progress show 
that when the distance ratio is held constant the 
kappa effect increases with decrease in the visual 


It would seem from the two phenomena that the 
spatial and temporal components of the space-time 
events about which Judgments are made are psycho- 
logically interdependent. It may be asked whether 
the spatial element as such is an easential feature of 
this type of temporal phenomenon and whether a 
delimitation of the time intervals by other kinds of 
non-spetial stimuli such as auditory pitch might 
produce similar effecta. If so, it would be possible to 
employ temporal judgments as a probe in the general 
study of inter-sensory phenomena, a subject which is 
receiving increasing attention. [Oct. 5. 

1 Holon, H., ond King, 8 M, J. Exp. Papetol,, 14, 203 (1931). 
t Geldrelch, B. W., Amer. J. Papckol,, 46, 483 (1938), 
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BIOGENESIS OF FLAVONOIDS IN 
CHLAMYDOMONAS EUGAMETOS 


By Pron A. J. BIRCH*, F. W. DONOVAN? 
and Dra. F. MOEWUStT 


Universit of Sydney 


po ale r re E TS 
explain the biogenesis of flavonoid and antho- 
igments in plants!”, the most fundamental 
of whi due to Robinson, postulates a C,—O,—O, 
linkage ultimately due to carbohydrate units. 
Ee ee ee ee 
detail in the structures, for example, on 

various states of oxidation are attamed and whether 
flavonoids precede anthocyanins in the chain of 
biogenesis. Despite much work on the genetios of 
flower colour’, little that is conclusive has emerged, 
- except the demonstration that the processes are 

` gene-controlled, and that flavonoids and ner 
cyanins are derived from the same if not 
in sequence. The chief difficulties with this work are 
the extreme complexity both of the genetic factors 
and of the igment mixtures, and in order to provide 
much value most of it would need to be 


cyanin 


-`OH 





' (m) 


(xv) 


` A much more amenable organism for biochemical 
study is found among the lower planta, since the 


alga Chlamydomonas 
faai isorhamnetin (I) 
peonin (I) as sex hormones*.: Briefty, ẹ diœcious 
culture transferred from agar to water, if illuminsted, 


undergoes a series of changes, developing flagella, 
motility and.ability to All these stages are 
hormone-controlled, the hormones required for sex 


determination and therefore ultimately for copulation 
being, for the male in, for the female iso- 
rhamnetin‘. During 1939-51 a large number of 
i Wero arriba Bare Ser TAYA; 


‘perature shocks. From these were obtained 

seven mutants which were genetically female but 
which were not able to copulate with male 

However, they did so on the addition of traces of 
isorhamnetin. Of these mutanta, twenty-six were 
rendered capable of Sg deat when given quercetin 
(111), the remaining eleven reacting only to iso- 
rhamnetin. Some sixty other flavonoids tested were 


without activity. Kubn and Loew succeeded in 


: t of Organis Chamistry. 
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isolating quercetin from one of the eleven mutants, 
and we have further identifled the substance from 
this mutant by the use of paper chromatography ; 
from another female mutant (srhatt+t) Kuhn and 
Loew isolated isorhamnetin. The twenty-six mutants 
can obviously convert quercetin to isorhamnstin; the 
other eleven cannot. 

There wan at h stage ivi ladisation of tie aaanbee 
of stepe, since many of the mutants from different 
teen cape ae Co De and mere founda 
be, biochemically identical. 

These resulta can be briefly summarized: pre- 
cursors (unknown number of stages, twenty-six 
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(concentration 10-*~10-*) for four hours, and a drop 
was then mixed with normal male Im- 
mediste copulation is indicated in le 1 by a (+) 
sign. ‘This presumably indicates the ability of the 
mutent to uce quercetm from the test substance. 
Table 1 shows twenty-five mutanta; the twenty-sixth 
is a double mutant (dicin-*—pAlo-"). The concentration 
c ig the lowest limit for observable activity. 

Among compounds found to be inactive were: 
3- and-4-hydroxycinnamio acid, 4-hydroxy-3-meth- 
oxycinnamic acid, of- and #ranscinnamic acid, 
eae a 

acid, phenylpyruvic acid, phenyllactic 


order of ten, which is the limit of sensitivity of the 
teat. i 

If we can assume that the substances are active 
by virtue of their transformation to quercetin, and 
not per æ, then the following scheme of biogenesis 
is indicated t 


PrOcurMors 

phe- 

“| ` 
tyrosine precursors 
e| [= 
8 : 4-dihydroxyphenylalanine meso-inosttol 
som | phle- 
3: adi arcs ae aes acid 

F phloroglucinot 
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ace 
END e = 10-9 


Neither of the mutants on the phloroglucmol side of 
X is affected by any of the substances on the 
3: 4-dihydrorycinnamic acid side, and vice versa. 
The nature of X is at present unknown; but the 
reaction would suggest that it is the chalcone (LY) or 
the corresponding flavanone or flavane. 

If this echeme is correct, then. the dicin-mutant 
should accumulate 8 
acid, the z-mutant phloroglucinol and 8 : 4-dibydroxy- 
cinnamic acid and so forth. Thm has several 
consequences. One is that any pair of mutants on 
the same branch of the synthetic scheme should be 
capable of copulation if mixed, gince one or other 
will be capable of supplying & substance required by 
the other mutant for campletion of the quercetin 
synthesis. In fact, a mixture of the ino- and phlo- 
mutants copulated with male as did all 
mixturæ of dicen-, depro-, dipha-, ty- and paAa-, but 
not a mixture of this group with the preceding one. 
Another is that the accumulated sub- 
stances would detectable biologically and chem- 
ically, for example, a centrifugate from the #y-mutant 
should contam phenylalanine. The ion tests 
on such centrifugates bears this out (Table 2), the 
solutions from each mutant activating all the 
preceding ones in the series. 


Pl hE Pa 


Pitti litt 


PL tb) t+++ 
PLL bbb +++ 


biti e+tt+ 
I I eee 


IITTI] 


Of the twenty-ftve mutants, fourteen are activated 
by the O,—O, compounds, five by the O, and the 
remaining six by the C,—O,—C, compound quercetm. 

xing these six mutants (3, 4, 7, 18, 19, 23) m 
pairs (Table 8) it is possible to show that they repre- 
sent, in fact, only two biochemical types : 3, 7, 19 
and 4, 18, 23, the former the 2-mutant, the latter 
the qu-mutant, since the ocentrifugate fram the 


Table 3 
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qu-mutant activates the »mutant and not vice 
verga (Table 2). 

Chemical experiments have aleo been mstituted to 
confirm the presence of the accumulated substances. 
The mutant was grown on agar (equivalent to about 
ten Petri dishes) and extracted with alcohol. The 
evaporated solution was then examined by standard 
methods of paper chromatography using downward 
displacement. The solvents used were: (4) butanol- 
acetic acid-water (4:1:5) and (B) m-creaol-acetic 
acid—water (25: 1 : 24), and in all cases the suspected 
substance was run on the same chromatogram and 

ve a spot of identical Ry. These values were 
(18-20°): phenylalanine, A, 0:60, B, 0-88; tyrosine, 
A, 0:89, B, 0-40; 8: 4dihydroxyphenylalanine, 
A, 0-22, B, 0-15; 8: 4dihydroxyphenylpropionic 
acid, A, o- 89, B, 0: 65; 8 : 4-dihydroxycinnamio acid, 
A, 0:87, B, 0-50 ; phloroglucinol, A, 0:75, B, 0-19; 
inositol, A, 0° 07. 

The spots were detected by appropriate reagents, 
for example, silver nitrate for the catechol derivatives, 
ninhydrin for the amino-acids. 3: 4-Dihydroxy- 
cinnamic acid fluoresced in ultra-violet light, and 
phloroglucmol did so in presence of ammonia. 
Inositol was detected by spraying with silver nitrate 
and heating to 105°; owing to the low Ep value, one 

chromatogram was allowed to drip off 
the paper; the distance travelléd was 
still the same as a known mesoinositol 
spot. 

All steps except two represent known or 
‘probable biochemical transformations ; 

one step of great interest is the conversion 
of mesomositol to phloroglucmol, which 
has been suspected before’. The other 
unknown stage is the apparent direct 
deamination of 8: 4-dihydroxyphenyl- 
alanine to 3 : 4-dihydroxyphenylpropionic 
acid. It is poamble that a mutant has been 
missed which produced 3: 4dihydrory- 
phenylpyruvic acid, but we have so far 
been unable to prepare this substance in a state of 
purity and it has not been detected ina mutant. A 
direct deammation by & reduction process is not im- 
probable from the point of view of chemical mechan- 
isms if the substrate involved is the conjugate acid 
from the ammo group. A simular deamination in 
Chiamydomonas has also been observed in another 
connexion’. 

Full details of this work, and ita bearmg on the 
biosynthesis of other compounds containing O,—O, 
wita, will be discussed elsewhere. It may be remarked, 
however, that the intervention of phloroglucinol 
raises considerable difficulties in a general theory 
of the biogenesis of compounds containing leas oxygen 
in this ring, and alternative theories are possible”. 

We are grateful to Timbrol, Ltd., the Dunlop 
Rubber Co., and the Rockefeller Foundation for 
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financial asistance, and to Mrs. L. Moewus for 
growing the cultures employed in this work. 
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RELATION OF CHEMICAL 
STRUCTURE TO IRRITANT 
RESPONSES IN MARINE FISH 


By Pror. ROBERT W. HIATT, Pror JOHN J. 
NAUGHTON and Pror. DONALD C. MATTHEWS 


University of Hawall 


R a variety of reasons, there has been an 

increasing demand‘ for chemicals capable of 
repelling fish. In an attempt to fill this need, we 
have made a search for the most effective irritant 
chemicals for marine fish, and incidentally for the 
relationships of chemical structure to irritant 
responses. In a recent paper! we reported preliminary 
resulta of the study; but too few data were available 
at that time to assert these relationships with any 
degree of certainty. Now that more than five hundred 
selected have been tested, certain relation- 
ships have increasingly evident, and this 
brief account, with selected supporting data, 


Berve 
to summarize them by presenting certain. hypotheses - 


which provide the basis for detailed analyses which 
will appear at a-later date. It is hoped that.this 
condensation will aid other workers conducting 
similar investigations by indicating those molecular 
characteristics which appear most active m indus 

irritant responses in fish, particularly those m j 


incidentally affected by insecticides? or pollutants‘, 
until an extensive search was made durmg the 
Second World War for chemicals repellent to sharks**. 
Our studies: show that chemicals found most active 
in the latter tests are of little use as repellenta for 
bony fish. Thus, this subject has been but barely 
~ touched. 

A full account of the methods used, means by 
considerations of the distribution of reacting sub- 
stances in sea water were presented in our earlier 
paper. Briefly, testa were conducted in aquaria with 
a capacity of 50 litres, in which a small school of 
four or five fish (Kuhlia sandvicensis) was exposed, to 
chemicals di or dissolved in sea water. The 
usual span of observation was limited to two minutes, 


, -because the prime objective was to discover wres 


mg irritants. Responses varied from 
severe, and upon 6 background of many observations 
these reactions were rated as slight, medium or 
violent. It was not feasible to make finer distinctions. 
Naturally, different types of responses were evoked. 
by different irritant chemicals. For example, nearly 
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produced excitation, body shaking and rather violent 


swimming. § 


responses such as tetanic and flaccid 
paralysis, operculam and fin distension, disorientation, 
convulsions, eto. These reactions we assume to be 
the result of very intense stimulation of the sensory 
receptors. Bome substances which a priors might be 
expected to exhibit a degree of irritant action such 
as stenches (sulphides and mercaptans), organic 
oyanides (nitriles) and narcotios (aliphatic alcohols) 
had little or no visible effect during the brief period 
of the test. Although we discerned a number of 
rather discrete to different compounds, it 
was not always le to define precisely symptoms 
oharacteristic of a particular compound or of & group 
of organic homologues, because of the widespread 
receptor system for the common chemical sense, and 
because of the interdependence of life processes. 

In the course of our experiments it soon became 
apparent that certain types of chemicals posseased 
the irritant perties sought. In general, lachry- 


mators and skin irritants were found to be the most 
effective of the deren ate y active chemicals 
bested. E. ne 


respiratory poisons (for 

ide ions are known to imbhibit respiratory 
enxymeds, and the extensive work reported by Dixon 
and Needham’ indicates that lachrymators and akin 
irritants operate through the inhibition of thiol groups 
it enxymatio systems. Of importance is the fact 
that the activity of the more highly irritant chemicals 
persiste to a concentration which is still within the 


lest our resulta appear moonsistent m details with 
others in different circumstances. First, the 
two-minute span of each experiment elimmates from 
consideration such reagents aa the mercuric ion which 
produces a mercaptide with the —SH group and does 
impart irritation to fish, but only after a much longer 
period’. Second, the moet active alkylating agenta, 
algo inhibitors of the thiol groups, easily rapidly 
hydrolyse and thus may be destroyed before reaching 
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the sensory receptors. Such reagents, protected by 
dispersion. in mineral oil, were nearly always an order 
of magnitude more active as irritants (powers of 10 
in our dilution series) than when unprotected. Third, 
lipoid and aqueous solubility of irritant chemicals 
would radically modify the irritant qualities 

on the basis of other properties of the molecules. 


Respiratory Polsons 

Certam substances known to inhibit respiratory 
enrymes by attacking groups other than thiols were 
found rather active as irritanta. Notable among 
these was the cyanide ion (see table), a well-known 
respiratory enzyme poison, which elicited surface 
swimming, gulping and depressed activity generally, 
precisely the type of behaviour expected m response 
to oxygen deficiency. Likewise, organic thiocyanates 


uniformly high degree of rritant activity. 


Thiol Inhibitors 

Chemicals which inhibit thiol groups are sometimes 
divided mto three categories: (1) mercaptide- 
forming agents such ag heavy metals and metalloids 
which displace the hydrogen of the thiol; (2) oxid- 
ixing which oxidize sulphydryl groups to 
disulphides ; and (8) alkylating agents which replace 
the hydrogen of the thiol to form alkylated oom- 
pounds. We consider all these mechanisms to be 
aunilar in that they involve either a complete loss of 
electrons (oxidation), or a replacement of a slightly 
electronegative hydrogen atom by a more electro- 
negative atom (heavy metal or carbon of the alkyl- 
ating group) with a consequent loes in the share of 
electrons held by the sulphur atom of the thiol group, 
that is, oxidation of the sulphur. We are also con- 
vinced that it is more than mere coincidence that 
these are precisely the substances which have been 
found to be most active as general irritants to fish. 
Chemical which i the most irritant 
quality to molecules of this type are aliphatic and 
aromatic nitro compounds, “nitroso compounds, 
halogenated substances with the halogen alpha to a 
carbonyl or phenyl group, halogens linked to a metal 
in metallo-organica, disulphidesa, quinones and com- 
pounds with a carbonyl] conjugated to a double bond. 
It is noteworthy that many of these are considered 
to be typical alkylating agents" ; but more significant 
is the fact that these are the types of molecules which 
are found by polarography to be redusible at the 
dropping mercury electrode, that is, they are oxidizing 

tal’. 

In deeling with irritant chemicals which are 
oxidizing agente, one would naturally try to relate 
irritant power to oxidizing potential. Such relation- 
ships were found to apply in a few cases where a 
series of very similar were oompered (for 
example, the halogens); but general oorrelations 
were not found or were rather tenuous. Correlations 
of this sort would be very difficult to make because 
of the lack of oxidation potentials for organio sub- 
stances meesured under conditions that would m any 
way be oom le to the lipoidal and pH conditions 
under which these chemicals react physiologically. 
a vege data, while helpful, are usually 
obtained for aqueous — organic solvent mixtures at a 
variety of pH values. 

Of i oe, too, is that substitution of electro- 
philic or electrophobic groups on the molecules 
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affecta the irritant activity-to about the same extent 
as it is known to affect the reducibility of the reactant 
molecule, that is, its oxidizing power. Removal of 
electrons from the reactive groups by the mductive 
effect? of electrophilic or electron-attracting groups 
(—NO,, —halogen), or by the similar electrophilic 
resonance or tautomeric effect of certam groups 
(—NO,, —COOH), enhances the irritant activity of 
the group because it aleo increases the ease of 
reduction. Groups which exhibit an electrophobic 
character (for example, methyl) bave an opposite 
effect. Caution must be exercised in adding electro- 
philio to augment irritant activity towards 
fishes, use this frequently enhances the hydro- 
lysability of the compound. 

In the accompanying table are shown a few 
selected examples of the irritant activity of chemicals 
which we believe inhibit the sulphydryl group through 
their action aa alkylating or oxidizing agents. Tho 
action of mercaptide-forming agenta, as already men- 
tioned, is too sluggish to exhibit irritation within the 
brief span of the tests. 

It was surprising that, among oxidizing agents, 
little or no irritant power seemed inherent in organio 
and inorganic peroxides within the range of con- 
centrations normally used in these testa. Because of 
the great dilutions used, these substances probably 
reacted with oxidizable impurities present in sea 
water, and thus were consumed prior to contact with 
the fish. In support of this view, benzoyl peroxide, 
protected by mineral ou, i 
irritant activity. Moreover, h 
higher concentrations (100-0 parts per million) proved 
to be a very affective irritant. 

In summary, based on our results so far, we believe 
that the most violent irritant responses mediated 
through the common chemical sense of fish are 
stimulated by inhibition of sulphydryl groups of one 
or more enzymes sasociated with the sensory recep- 
tors. Based on this hypothesis, testa are being 
continued on many variations of molecules which 
serve as thiol inhibitors to learn the effects of sub- 
stituents. As a corollary, combinations of chemicals 
likely to have synergistic action are being tested. 
For all highly active compounds, various methods of 
suspension Mm aqueous media are being tried to 
ascertain the best vehicle for conducting the irritant 
substance to the site of action prior to advent of 
hydrolysis or of some other vicarious chemical 

These studies were sided by a contract between 
the Office of Naval Research, U.S. Department of 
the Navy, and the University of Hawaii (NR 160-165). 

[July 20. 
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for optnions expressed by their correspondents. 
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Qualitative Organic Micro-analysis based 
on Physica! Constants: Identification of 
AmiIno-Acids 


THA usual way of identifymg organic compounds 


tion requires at least 50 mgm. of material. 
pona not showing distinctive properties (such as 
hind sarod or only slightly reactive, also those 
decomposed by the reagenta, do not easily we 
charactaristio derivatives 
Physical constanta like density, solubility, re- 
fractive indices, melting and boiling points have 
already been used for identifying such oom- 
pounds. In recent years, some of these constanta have 
been used im special circumstances on the micro 
scale for identification purposes, as in biochemistry 
and atomic researches. The Limderstrem-Lang 
density determmation is well known for its acouracy!. 
More recently, methods based on melting points and 
tefractive indices have been devel by A. Kofler 
and L. Kofler’. By these meth ib is le, 
from observations made on one crystal alone, to 
make deductions about the purity of a compound 
and the nature of any contammation, and also to 
carry out a quantitative thermal micro-analysu. . 
Kutectios play a big part in these methods, and as 
these eutectic mixtures always melt at lower tem- 
than either of the two partners, the observa- 


tion of the beginning of melting gives precise resulta. 


Some of these eutecticsa melt at room temperature, ~ 


and by proper selection they can be used to identify 
substances of the type mentioned ‘above, or those 
decomposed by heating. 
The amino-acids are a class of compounds of much 
mterest. They are very reactive, but rather 
e when heated. A great number’ of their 
joci e are known, but there are some gaps. 
Several of these derivatives also decompose on heat- 
ing and are therefore useless for identifloation. More- 
over, amino-acids are expensive, and where 
is frequent, the price of each determination has to be 
; @ method requiring anly one crystal is 
then preferable to one needing 50 mgm. 
The density of twenty of these acids* has already 
been determined, but the results do not show great 
differences for closely related individuals; refractive 
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- EBEFRACOTIYE INDICES oF ANINO-ACIDS (ONE CRYBTAL) 
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indices are given in the literature for only three 
ammo-acids*; no eutectic has been studied hitherto 
or used for the purpose of identification; solubility 


‘and rotatory powers! are extensively used, but 


conditions are not standardized, so that these are 
also useleas for identification. 

The present investigation has been developed with 
the view of providing data on eutectiœ and the 
refractive indices of amino-acids that can serve for 
rapid and easy identification of these compounds, 
either as crystals or as solute. These can be used for 
checking chromatographic separations on ion ex- 
changers, where it is never certain that the isolated 
fraction effectively consists of only one known com- 
pound and no other. The techniques adopted here 
are those described in the literature’**, Table 1 
jocludes 4 short selection of results which can be 
recommended for identification 

The refractive mdices of these acids have béem 
determmed by an immersion method’, using the 
crystals as they are deposited on the microscope slide 
(Table 2). These crystals are grown identically and all 
show the same whatever their origin. The 
crystal is at first placed under the microscope between 
crossed nicols (parallel light, known temperature andi 
filtered light) m the extinction position m a dark 
field. The analyser is taken away and the first Index 
is determined in that tion. Then the crystal is 
tarned through 90° the second mdex is determ- 
ined. These two indices are arbitrary and called 
n’p and n’g. This technique needs no special know- 
ledge, and gives characteristic data that can be usedi 
for ‘dentifieation of these acids even only one 
ee ee es of 
the refractive index in this work is + 0-001. De 
termination takes about one minute. 

Very strong structural inffuences can be demon. 
strated by the melting point of binary mixtures of 
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these acids as well as by the refractive indices. The 
nethod is therefore useful for identification of these 
mbetances. It can be extended to other groups of 
rganic substances as æ qualitative method of 
anctional organic micro-analysis. These determina- 
ions, taking so little time and so little material, 
aight be introduced as a general means of identifice- 
ion of campounds in the classical qualitative organio 
nalysis of mixtures (Steudinger, Shriner, Fuson and 
Xarmm) instead of the usual preperation of deriva- 


ives. 
Quantitative aspects of this work are now being 
tudied by ua. 
These investigations have beén supported by & 
«rant from the Belgian F.N.R.S. Institute. 
A. Lacourtr 
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Kinetics of the Formation of Polype 
from N-Carboxy-a-amino-acid Anhydrides 


Ta well-known synthesis of polypeptides from 
N-carboxy-c-amino-acid anhydrides has been ex- 
gensively used recenthy for preparative purposes, but 
the mechanism of the reaction has received com- 
paratively little attention. The only publication 
dealing with the kinetics seems to be that of Waley 
and Watson!, who studied the polymerization of 
sarcosine N-carbonic anhydride. These suthors 
concluded that the reaction mechanism 18 sgur- 
prsingly oomplicated; the order with to 
monomer to be leas than 1 initially, but 
approached: unity towards the end of the reaction. 
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5 A 10 mol: POPanna 1-6, x 108 malen 1 
a constant-volume apperatus, the steadily increasing 
Arita oui es t In a corresponding increase in 
rate constant ın their experiments, leading to the 
apparent in the order with respect to mono- 
mer. We find that the order in mitiator concentration 
is very close to 2, and further that the reaction has 
a negative temperature coefficient as noticed by 
Waley and Wataon. 

We interpret these results as showing that some 
stage of the reaction is subject to acid catalysis. In 
solutions oon: primary or secondary amines 
and carbon dioxide, equilibria of the following type 
will exist: 


Surther, when preformed poly- mas š E 
dependence of the rete on initiator 2N eF : ix NH MeR TE 
concentration was represented by , 

a power of the latter lying be- RNMeCOOH + NHMeR 

tween l and ‘2. aie "e i O de 


In carrying out a more extensive study of these 
polymerizations we have recently had occasion to 
wepeat same of the work of Waley and Watson; this 
bas resulted in our a hitherto unsuspected 
feature of the reaction ich necessitates & new 
approach to the problem. Working with a constant- 
@reesure apparatus, we have found-that the reaction 
in nitrobenzene its strictly first-order m monomer 
concentration throughout. It is, however, strongly 
catalysed by carbon dioxide. The ying 

shows the variation of the first- r rate 


seas Haas 


to function as acid catalysts. Followmg 
Waley and Watson, we assume that the first step 
in the reaction is the reversible formation of a com- 
plex Y from the monomer M and the base X (reaction 
2a). The complex may decompose with ultimate 
evolution of carbon dioxide by reaction with a further 
molecule of base (2b), or by different processes (2c) 
requiring the presence of acid catalyste. 


(a) 


coefficient (—d log[Mf]/d#} with cerbon dioxide 


concentration at 25°, for a series of different mitiator Y +X -+ (carbamate salt) + 2X + OO; 


(b) (2) 


concentrations. We have shown that there is a XHt or h XH+ or 
definite uncatal reaction at garo carbon dioxide r+] 3 x400,+{ (0) 
concentration. Since Waley and Watson worked with RNMeOOOH t RNMeOO0OH 
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The rate equation deduced from this scheme is 


- 9) (1+8 EK, [CO] [Z]) t — 1 
ae tore { 4 K, [C0] } 


x {hy + ka VKK, [CO] + kK K, [CO,]}, (8) 


where LX], is the mitiator concentration. In derivmg 
this equation, it has been assumed that the equilibrium 
(2a) is effectively established throughout the reaction, 
and that [Y]/[X] =» small. The values of the rate 
calculated from (8) are shown as a function of the 
carbon dioxide concentration m the full curves in 
the diagram, using the numerical values of the various 
combinations of constants shown in the legend. The 
agreement with experiment is considered satisfactory. 

Some rt for the above mechaniam is pro- 
vided by the observation that addition of a weak 
ee cola e concentrations of about 10° 
molar (that is, of the order of 10 per cent of the 
initiating base) causes a marked marease in the rate 
of reaction. Further, m t with the postulated 
mechaniam, the molecular weights of the polymer 
produced are independent of the concentration of 
added acid—whether «-picolinic or carbamic— 
although the rate of polymerization changes consider- 
ably. 

We have found that the polymerizations of the 
N-carbonic anhydrides of pxr-phenylelanine and 
pi-leusine m nitrobenzene solution are completely 
different kinetically from that of sarcosine. In these 
cases the reactions are first-order with respect to both 
monomer and initiator, and have poattive ture 
coefficients. Cerbon dioxide shows no catalytic effect. 
It appears that with these anhydrides the rate- 
determining step is the forward reaction of (2a). 

A fuller account of this work will be published 
elsewhere in due course. 

D. G. BALLARD 


O. H. BAMFORD 
Research Laboratory, 


Courtaulds, Ltd., 
Maidenhead. 
July 21. 
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Paper Electrophoresis of Sugars at High 
Potential Gradients 


Ir has been shown by Consden and Stanier, 
Jaenicke, and others! that the application of electro- 
phoresis on filter can give interesting results 
for the reeolution of mixturea of certain sugars in 
borate buffers. Most workers used potentials of 
200-800 Y. and various systems of cooling, or no 
cooling at all. Although the separations of several 
hexoses and pentoses from ane another and from 
some disaccharides and trisaccharides have been 
gocompliahed, the resolution of mixtures of di- 
_ gaocharides and higher o seemed to be 
more difficult and often not possible. 

Ce ee 1,200 V. or 
24 V./om. in the electrophoresis of carbohydrates, 

some disaccharides, thus doubling the 
voltage of 10:3 V.jom. applied by Consden and 
Stanier. Michl! described the separation of mixtures 
of sugars, mainly hexoses and pentoses, applying a 
potential gradient of 44 V.j/om. for 15 mim. with an 
efficient cooling system at 10°C. While this work 
was in progress, the information of the use of very 
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high potential gradients (50-120 V./cm.) by Kiakhofer 
and Westphal‘ for the > belatedly. of peptides cam 
to our knowledge rather 

Since the distance travelled wi a given time » 
a function of, and directly proportional to, th 
applied potential, it was thought that a aignifican 
increase in the voltage and the use of a longer stri 
might make conditions more favourable for succeseft 
separations. 

We have found in this laboratory that the applice 
tion of high voltage is not difficult, once the probler 
of efficiently cooling the strip of paper has bee 
solved. The disaipation of the considerable amoun» 
of heat generated. been. first achieved by placm 
the strip between two sheets of ordinary windo: 
glass which, in turn, are placed between two coppe 
plates cooled by tap water. This system has bee 
later improved on by subsetitutmg polythene o 
teloothene films (Telegraph Construction and Main 
tenance Oo., Ltd., London) of 0-006 in. thickness fo 
the glass sheets. This ensures better cooling and easie 
handlmg of the apparatus, which will be describe 
in detail elsewhere. Stripe of lẹ in. x 224 in. wer 
mainly used, allowmg an effective length of abou 
20 in. For some experiments, strips of 5m. x 224 ip 
were found useful. Potential gradients of 40—80 V./cm 
have been spplied for 1-3 hr. without difficulties 
Depending on the compounds involved, satiafactor 
separations can be obtained withm 1 hr. Fig. 
demonstrates some of the tions. 

The mteresting pomt is t both raffinose ane 
stachyose travel aaa the anode tha 
sucrose, which is contrary to ther behaviour on . 
paper Glucose and fructose are no 
separated under these conditions, but can be resolves 
ab a lower pH. Kestose, a new trisaccharide! 
can be easily separated from raffinose, contrary t 
ite chromatographic behaviour. Its separation frop 
sucrose is sufficiently clear provided their proportion 
are not too unfavourable, 

It must be pointed out that the picture of th 
separations (Fig. 1) has suffered by the photosta 
method of copying adopted. The spots in B had to b 
ringed as the benzidine reagent did not give suitabl: 
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mtrast for copying. The high-voltage technique 
xme to offer a number of advantages, as present work 
this laboratory on the separation of moompletely 
«verted sucrose has already shown. The high degree 
? resolution and the great saving of time are only 
vo of them. 
Thanks are due to Mr. H. O. 8. de Whalley, direstor 
€ research, for his interest in this k, and to the 
trectors of Tate and Lyle, Ltd., for permission to 
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Analysis of Organic Hydroperoxides In the 


Presence of Hydrogen Peroxide 
Tas problem of identifying and estimating 
accurately organic hydroperoxides in the presence of 
iydrogen. ide has recently been solved im these 
laboratories by two different techniques. 
It has been found possible, by the use of filtér 
ees ssl she e , to resolve synthetic mixtures 
£ hydrogen peroxide with such peroxides as methyl- 
i The experiments were 


rcoagent. and t-butyl peroxide 
were conveniently separated with propyl alcohol, and 
the rings shown up sich he amin tea cent! The Ry 
values found were: in ether, hydrogen peroxide 0-4, 
methyl peroxide 1:0; in tso-propy! aloohol, hydrogen 
peroxide 0:74, t-butyl peroxide 1-0. 


depends on 
the observation that in an alkaline medium (0-1 M 
ithium sulphate, 0-01 M lithium hydroxide), hydro- 
gon peroxide gives two waves. There is first an anodic 
step with Wija = — 0-1 Y. (against a standard 
calomel electrode), and then the - well-known, 


opposite values. The presence of 
organic hydroperoxides has been found to contribute 
only to the second, cathodio step, though with 
different diffusion currents (these resulta will be 
published in a later communication). It is thus 
possible to derive the total concentration (h + 
organic peroxides) from the cathodic step, that 
of hydrogen peroxide only from the anodic step. 

If the concentration of hydrogen peroxide is much 
greater than that of the organic peroxides, then the 
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following modifloation ie more suitable. The hydrogen 
peroxide is precipitated, in an alkaline medium of 
0-2 M lithium sulphate and 0-05 M lithium hydroxide, 
by reaction with lanthanum acetate (0:01 M). An 
irreducible basic peroxide of lanthanum is formed, 
so that a polarogram now reveals only the presence 
of the organic j The hydrogen de can 
then be liberated by acidifying the solution. The 
lower limit of detection is o. 10-10 M peroxide. 
The methods described are now being applied to 
the analysis of combustion products. 
We wish to thank Sir Alfred Egerton for his 
guidance and encouragement in this work. 
H. BRUSCHWAILER 
G. J. MINKOFF 
K. O, BALOOJA 
Department of Chemical Enginsering 
and Applied istry, 
Imperial College of Science and Technology, 
London, 8.W.7. 
July 30. 


Kinetics of Porphyrin-catal 
Chemiluminescent Decomposition of 
Peroxides, and the Mechanism of 
Photosensitized Oxidation 


A BEOIPROOAL relation between photochemical and 


chemitmminescent reactions is to be In one 
case, absorbed light leads to ee ae 
the other, chemical result in light emission. 
ska peak OF au ady OF tie imo hanian ef dyo senki Rad 

hoto-oxidations we have therefore investigated the 

metios of the chemiluminescent reaction between 
certain dyes and organic xides which was di- 
covered by Helberger’. or example, magnesium 
phthalocyanine will catalyse the decomposition of 
tetralin hydroperoxide m hot hydrocarbon solvents, 
and this catalysis is accompanied by a bright chemi- 
luminescence’. Zine tetraphenylporphi and 
chlorophyll will also hnmnmesce in these hot hydro- 
carbon—peroxide systems. 

The reaction between zinc tetraphenylporphine* 
and tetralin hydroperoxide’ was studied at 149° C. 
in tert.-butyIbenzene solvent, chosen because of its 

igh boiling point and low chain transfer constant’. 
materials were carefully purified, solutions were 
rigorously de-oxygenated on the vacuum-line and 
réactions were run in sealed-off tubes. The dye was 
followed spectrophotometrically, the peroxide by a 
precise iodometric titration’, and the emitted light 
measured by a photomultiplier photometer. 

Typical resulta are given in the acoompanying 
figure and table, showing respectively the catalytic 
effect of the porphyrin on the peroxide decomposition 
and data on the time course of the luminescence. 
The fallmg-off of the catalytic effect with time is 


TERPRALIN HYDROPEROXIDE 
ND Zina oe 
Run, 2-3; temperature, 149° 0.; sotvent, £-butyIbenzene 








0 200 400 600 
hae (min.) 
pieces eee tn 
(1) pare ors [ihng 
8) f EDTPP] =~ 3 35 x 1 ae ik 
perature, 149 ete Tra), = 


due to the gradual destruction of the dye. The 
esential resulta are as follows. 

(1) At constant peroxide concentration the increase 
in the initial rate of peroxide decomposition above the 
uncatalysed unimolecular rate, caused by addition of 
dye, is proportional to the mitial dye concentration. 

(2) The initial rate of disappearance of dye is given 
by oa = dye. P = peroxide) 


- TP] = kD, 


kp = 0-5 +071 L mol min., and, roughly, 
between 20 and 80 peroxide molecules are decom- 
posed for each dye molecule consumed?. 
(3) The luminescence intensity is given quite 
acoUTa 
I em kyLD)LP]. 


(£) Cumene hydroperoxide and tert-butyl hydro- 
much leas effective lmminescent 
agenta than tetralm hydroperoxide, in the reaction 
with zine tetraphenylporphine. Di-tert.-butyl peroxide 
gives no visible emission at all. 

In addition, from other work it is known that: 

(5) a-Tetralone and water are the main producta 
of the decomposition’. 
(6) In the case of chlorophyll, the chemilumin- 
egoenoo resembles the fluorescence spectrum 
of the original dye’. - 

These facta are all consistent with the following 


mechanism for the peroxide-porphyrin reaction . 


H : . 
(>COOH = tetralin hydroperoxide ; 
DH," = excited dye). 

H i H 


DH, = dye; 


(A) 


H 
(B) >00. 


(0) 


+ DH; > DH,* + >0=0 
DH,* -> DH, ~f- hy. 


Assuming reasonable values of the bond-strengths, 
the second ge lies enough energy to permit 
emission of a photon. It is possible that the 
reaction abies easels without appreciable 

tion of the high-energy intermediates, which 
may be formed after initial complexing of the peroxide 
at the central metal atom. However, some -side 
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reactions must occur, as shown by the eventua 
disappearance of the dye. It is y noteworthy 
that step (B) in the above is precisèh 


ihe reverse of the initial sap i a pormiblo auhani 
of photosensitization, in which the excited dye (or i 
long-lived excited product) is assumed to react witl 
an goceptor to yield a pair of radicala4*4, Thu: 
(A m oxidant, RH, = reductant) : 

(D) DH,* + A = DH- + AH: 

(©) DH.: + RH, > DH, + RH- 

(F) AH: + RH- > AH, +R 


Finally, we note that the complete reversal of the 
scheme of hy e decomposition. leads to the 


splitting of water, In the particular case studiedl 


Boe ee ey 

DH," to rum the process backward. However, one 
may conjecture that, m plant photosynthesis; water 
may be split between iwo radicala formed by hydrogen 
or electron transfer from the excited dye to a suitable 


aoceptor. 

Other mechanisms may be written, including those 
which do not assume removal of hydrogen from the 
catalyst. Thus, the initial step may be addition of 
peroxide sacroas a double bond, with t 
elumination of water, formation of ketone re- 
generation of dye. However, this leads to some 
diffculty in understanding the mechaniam of elec- 
tronio excitation of the dye. 

Riad details of these and related experimenta 

paleo yates shortly. ~This work is ge A by 
grants the Research Oorporation ew York 
and the U.S. Atomic Commision (Contract 
No. AT(80-1)}-830). We are indebted to Prof. James 
Franck for helpful discussion. 
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S-Hydroxytryptamine in a Carcinold 
Tumour ' 


Ersraraer! was the first to assume enterochrom- 
affine cells of the gastromtestinal tract to contam 
enteramine (5-hydroxytryptamme serotonin). Feyr- 
ter? regarded theee cells as a part of the entity he calls 
the ‘“Helle-Zellen-Systeme”’ in general, subdividing it 
into the ‘“Insuldres Gangorgan”’ of the pancreas, the 

robable origin of glucagon (Gaede, Ferner and 
Kastrup"), and the ““Gelbe-Zellen”’ or enterochrom- 
affine oells of the gastrointestinal tract. Carcinoids, 
which are tumours originating from these cella, hare 
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lready been examined with regard to pharmaco- 
ynamically active substances by Feyrter and Unna‘ 
ad by Selberg*. Their resulta were moonclusive and 
ivergent. 

A carcinoid found at 
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mortem has been ex- 
oric acid. This extract, 
ing to as little 
s 5 ugm. tumour (fresh weight) on an isolated rat’s 
terus (2-ml. bath), showed remarkable activity. 
detailed pharmacological analysis (rat's uterus and. 
olon ; guinea pig’s and rabbit’s‘ileum ; desensibiliza- 
ion by large doses of 5 -hydroxytryptamine ; blood 
sroasure; innervated. and denervated nictitating 
nemnbrancs ; perfusion of rabbit’s ear ; paper chrom- 
with 70 per cent panol : 80 per cent 
v/i0 7D yacocblorio acid ; sae HEN and quantitative 
olormetric estimations) revealed the presence of at 
east 2-5 mgm. 5-hy tamine per gm. tumour 
freeh weight). A second substance, also active on the 
yut, but not inhibited by a large dose of 5-hydroxy- 
ee ee 
a lower Rp value, could be distinguished from 
S-hydroxytryptamine. Ib seems to be responsible for 
about half the ity on the guinee s ilewm. 
Acetylcholine, histamine, adrenaline and 
sould be excluded. 
These findings are in complete corroboration with 
Erepamer’s assumption on the origin of 5-hydroxy- 
i Furthermore, they can. be regarded as a 
support for Feyrter’s views on the functional unity 
and the significance of the enterochromaffine cells as 
an endocrine organ. 
Details of this work will be published m the Arch. 
Exp. Path. Pharmakol. 
F. Lersaor 
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Rates of Giycolysis in Human Red Cells 
in Relation to Ene Requirements 
for Cation Transport 

THe extrusion of sodium and accompanying 
potassium accumulation by red cells against electro- 
chemical ta is linked to the energy of cell 
glycolyma+*. Active cation transport ceases at low 
in the presence of iodoacetate or 
fluoride, and m the absence of glucose. Per conira, 
the procees is unrelated to red-cell respiration, since, 
transport is not influenced by cyanide, azide, carbon 

monoxide, methylene blue, pyruvate or malonate. 
Solomon* has discussed the energetics of sodium- 
sagas transfer across the human red-cell mam- 
rane. In fresh blood moubated at 87° 0., the rate 
of disappearance of glucose was 2:88 mM./L red 
oalis/hr. Using the value of 48,000 cal /mol. for the 
anaerobic metabolism af glucose, the released 
was 110 cal. Evaluation of the exchange of sodium-24 
and potassium-42 indicated that maintenance of the 
cation steady state could utilize a mazvimum of 
8 per cent of the total energy released by red-cell 
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colysis. Raker e al." reported a glucose utilization 
of 1-4 mM.jl. red cells/br. for comparable systems 
and rates of cation transport. In blood moubated 
with glucose at 37° C. after cold-storage for 2~7 days, 
the utilization ranged from 1 to 1:5 mM./l. 
red oells/hr.?*. 

While in the latter experiments it may be assumed 
that the leucocytes are either absent or non-viasble, 
the former investigators have apparently not asseased 
the glycolytic activity of white cells. Hsu’ found 
doge’ white cells to have about a thousand times the 
glycolytic activity of red cella. The relative effect 
of human red and white cells on blood glycolysis has 
been studied during an investigation on cation trans- 
port (to be published). 

Freeh blood from young healthy adulta 
was divided into two unequal portions, the smaller 
bemg kept at room temperature. The larger 
was spun, the plasma removed and retained. 
buffy coat and upper red-cell layer were aspirated 
and discarded. The packed red cells were suspended 
m ean equal volume of origi plasma (one tube 
refrigerated at 4~8° QC.) and of buffer (sodium chloride, 
sodium bicarbonate, glucose at pH 7-8); counts on 
such suspensions showed leas than 100 white oells 


per omm. 

The samples (whole blood, red calls in plasma and 
in buffer) were incubated at 37° C. for 3 hr. after 
equilibration with 5 cent carbon dioxide. 
Eighteen specimens u glucose at rates of 
1-2-2-2 mM./L formed elementa/hr., compared with 
0-9-1-35 (mean, 1-18) mM./l. red cels/hr. for red 
ocells in their own plasma and 5-10 per 
cent leas in the buffer medium. Standardized to a 
hypothetical blood containing 5 x 10* red cells and 
5 x 10° white cella per o.mm., the white cells are 
responsible for about 25 per cant of the total glucose 
utilization. 

Lactic acid formed in the whole blood samples 
corresponded to 70-90 per cent of the glucose which 

For the red-cell suspensions it was 
91-98 per cent; such quantitative conversion is 
supported by other workers! The slight iration 
of red cells (Qos, 0:05) appears to be related to the 
oxidation of glucose-6-phosphate through phospho- 
gluconic acid to triosephosphate rather than the 
citric acid cycle’. 

QGlycolysia exhibits progressive inhibition above 
and below pH 7-0-7-8. However, pH values after 
3 hr. moubation did not decrease more than pH 0:2 
from initial levels of pH 7-2-7-4 and 7- 8-7-8 for the 
plasma and buffer suspensions. Longer incubation 
accelerated the 

The of glycolysis is 36,000 cal./mol. glucose ; 
of this, the free energy capture is the 
net gain of two high-energy phosphate bonds of 
adenosine triph te, that is, 23,000-24,000 oal./ 
mol, ce the utilirable free energy is 
some 28 cal. /l. red oells/hr. 


is 1,510 and 2,850 cal/mo peng rie 
formulation of Ussing’ and assuming that the cations 
are freely exchangeable). In the steady state, the 
outward movement of sodium-24 is 8-08 meq,/l. red 
oalls/hr.*, and the inward flux of potassiam-42 is 
1-5-1-7 meq./l. red cells/hr. **, of these 
ions thus requires a maximum of 4-65 and 3-8 cal./l. 
red celis/hr. Cation balance of red cells may, thero- 
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fore, utilize up to a third of the available free energy 
from glycolysis. 

The red cell refrigerated at 4-8° O. for 
1-3 days; showed decreases of red-cell potassium of 
5-20 meq./L, with somewhat greater sodium increases. 
When incubated with glucose at 37° O. for 8 hr., the 
energy calculated to restore normal cell cation rela- 
tions did not exceed the available free energy. 


RALPH E&E. Beanerace 


Department of Physiology, ' 
University of the Witwatersrand Medical School, 
Johannesburg, South Africa. 
~ May 30. 
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Protective A of Cysteinamin 
against the Toxicity of Dihydrostreptomycin 


Ir has been demonstrated by L. E. Floberg, C. A. 
Hamberger and H, Hyden! that the cells of the 
ganglion of Scarpe in guinea pigs, intoxicated with 

Lomycin, showed a definitive decrease of nbo- 
nucleic acid content. 

We have performed experimenta which show a 
diminution of ribonucleic acid in the oella of the 
ganglion of Scarpa in rabbita intoxicated with 

yein. In a normal rabbit the proto 

neurons of that ganglion present a very variable 
charge of basophilic substances (as demonstrated by 
Brachet’s method). Three schematic types have been 
acco 


number of Nissl’s bodies (Type I, aa i). In 


practically emcee cb Giau e e Weg. 8). 

It appeared that, in the ganglions of fifteen rabbits 
mtoxicated with dihydrostreptomycm up to loss of 
the labyrinthic reflexibility, the number of proto- 
neurons poorer in basophilic substances was more 
Important than in fifteen controls of the same age. 
This was confirmed by counting a sufficient number 
of cells and by distributing them into three groups 


Sagara Si the three different classes according 
to the ifloation mentioned (see table). 


RY 


4 


Fig 13. 7 The three schematic types o 
of bodes ; (2) a cell with only a 
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We have already shown?! that the toxiò effect of 
dihydrostreptomycin oan be eliminated by prelim- 
mary injections of cysteinamin (for details Aa the 
experimental conditions, see ref. 2). In those cases 
the vestibular reflexes remain normal and the 
microscopic examination of the.ganglion of Scarpa 
from the fifteen rabbits protected by cysteinamin 
reveals an aspect similar to that of a normal ganglion 
of Scarpa. 

The table indicates the percentage of the three 
above-mentioned types of cells after classification of 
250 cells from two controls, two animals intoxicated 
by dihydrostreptomycin and two animals previously 
protected by 

Rica i it has been observed that dihydro- 

precipitates ribonucleic acid tn viro, 
ele formation of an insoluble complex. A 
concentration of 250 y or more of dih to- 
mycin with & constant quantity of ribonucleic acid 
(2,000 y per o.c.) Induces a precipitation which does 
not appear for the same concentration of ribonucleic 
acid when more than 200 y ocysteinamin is added. 
‘The mechanikem “OF this. grosses and: i. poble 
relation with our pera fate observations, however, 
will be further investigated. 

P. KLUYSKENS 

De t of Human Anatomy, 

University of Ghent. July 14. 

slag i oe woe a 0. A., and Hyden, H., dae Otolaryng., 
* Kluyskema, P., O.R. Sos. Biol, 147, 733 (1968). 


Turbidity-reducing ual of Influenza 
Virus rs R r-destroying Enzyme on 
heep Submandibular Mucoid — 


A OHARAOCTHRIBTIO turbidity develops when 
merized hyaluronic’ acid is mixed with acidified 
serum ; this turbidity, and its destruction by prior in- 
cubation with hyaluronidase, is the basis of the turbid- 
ity-reducing test for the enzyme'. Solutions of highly 
mucoprotein from the salivary glands of 
" also develop turbidity when treated under 
le conditions with acidifled horse serum. 
Moreover, development of tur- 
bidity is significantly reduced by 
- previous incubation of the muoo- 


munication we, show that the 
turbidity-destroying activity of in- 
ffluenza virus is associated with 
the yirus particles themselves, and 
is presumably a function of the 
ensxymatic properties of the virus’. 

Muooprotem solutions used in- 
cluded several partially purifidd 
preperations and one, homogeneous 
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Virus hemaggtutinating units 
Fig. 1. Turbidity reduction by concentrated IFS influensa virus 
on homogensous sheep mlivary soprotein ` 
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on electrophoresis and ultracentrifugation, which 
inhibited agglutinationt by indicator LERB influenza 
virus at a concentration of 0-001 jml. All prepara- 
tions became turbid when mixed with acidifled horse 
serum, the purest tions gi rise to the 
j turbidity per unit weight. For turbidity- 
ing assay, the concentration of mucoprotein was 
adj to give an optical density of 0-20-0-25 unit 
on the colorimeter. 

The method of assay waa essentially stmilar,to that 
used for the turbidimetric assay of hyaluronidase : 
0-1 mL of mucoprotem (4-8 mgm./ml. in distilled 
water, ing on the purity of the sample used) 
was distributed in small tubes, and 0-1 ml. of saline 
buffered at pH 5-4 with 0-2 M acetate buffer con- 
taining 0-1 per cent calcium chloride was added to 
each tube. Serial dilutions of virus or enryme (0:1 
ml.) in buffered saline were then added, and the tubes 
incubated in a water-bath at 87° for lẹ hr. Control 
tubes with heat-inactivated (56° for 15 min.) virus or 
enxyme were included in each away. On removal 
from the bath, 4 ml. of 0-5 M acetate buffer pH $-8 
was added to each tube, followed by 1 ml. of horse 
serum diluted 1:5 in acetate buffer and adjusted 
to pH 8-8. After mixing, the turbidities were de- 
veloped for 80 min. at room temperature and read 
against a blank solution of buffer and horse serum 
in a Coleman spectrophotometer at 450 

The effect of moubeting mucoprotem with falling 
amounts of influenza A virus, strain WS, purified 
by high-speed centrifugation, is shown in Fig. l. 
A significant reduction in turbidity occurred after 
exposure to virus. Over a certain range (approx- 
imately 200-2,000 hemagglutinating units) the re- 
duction waa directly proportional to virus concentra- 
tion. At more than 2,000 eee unita, 
however, turbidity was not èr reduced with 
Increased virus concentration ; this residual turbidity 
varied between 5 and 80 per cent of the origmal 
turbidity, depending on the purity of the mucoid 
sample. No significant reduction in turbidity occurred 
after incubation with normal allantoic fluid or hest- 
_ The optimum reaction for destruction of turbidity 
was between pH 5-4 and 5-8. The destruction was 
stimulated by calcium ions and partly, though not 
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entirely, suppressed by anti-celotum agents and 
specific antiserum. Reduction of turbidity by purified 
virus was 75 per cent complete after incubation for 
30 min. and 85 per cent complete after 1 hr. It waa 
shown most consistently by strain WS, either as high- 
titre allantoic fluid, or when deposited at 20,000 g 
and in Ringer’s solution. Strain Mel- 
bourne was approximately twice as active as WS per 
hemagglutinating unit; bat with this strain only 
approximately one in three high-titre crude allantoic 
fluids showed the effect. uction of turbidity by 
Melbourne virus oould, however, be consistently 
demonstrated with pooled virus passed at limiting 
dilution and deposited by high-speed centrifugation. 
Virus (WS or MEL) was more active per hem- 


agglutinating unit after centrifugation and resus- 
pension in Ri ’s solution than in the original 
allantoic fluid. The turbidity-reducing agent of 


resuspended virus was also considerably more stable 
than that of virus in allantoic fluid, which showed 4 
marked drop in activity after 24-48 hr. at 4°. No 
turbidity-reducing activity has so far been demon- 
strated by concentrated neuro- WS, or by PR8, A’, 
NDV, LEB B, and mumps viruses in high-titre 
allantoic or amniotic fluids. 

A marked and rapid drop in turbidity oocurred 
when salivary mucoprotem was incubated with 
purified V. choleras receptor enzyme‘ under the above 
conditions. Heated enzyme was entirely without 
effect. As little as l ugm. of pure enzyme produced a 
significant drop in turbidity : studies of the kinetics 
of the reaction indicated that it was complete m 30 
min. and typically enzymatic. 

The purified virus inhibitor from human urine’ also 
developed turbidity with acidified horse serum, and 
this turbidity was reduced by at least 50 per cent 
after exposure to virus or receptor enzyme. None 
of the receptor-substance mucoproteins isolated from 
human ’, however, developed turbidity 
under the same conditions. . 

From the above results it may be concluded that 
allantoic fluid infected with certain strains of influenza 
A virus contains a factor which reduces the turbidity 
produced by mixing purified mucoprotem virus 
inhibitors with acidified horse serum. It is probable 
that the turbidity-destroying factor is associated with 
the virus particles themselves, since the effect is best 
shown by virus purified by high-speed centrifugation, 
or by adsorption to, and elution from, yt. 
No activity is shown by normal allantoic fluid, by 
infected fluids with lutination titre of less 
than 500, or by allantoic fluid from which virus has 
been deposited ‘by centrifugation. Further, it is 
likely that turbidity-destroying activity is a function 
of the viral receptor-destroying enzyme, as may be 
sean from its thermolability, sharp pH optimum, and, 
most significantly, by its duplication in all ed ahi 
by purified receptor-destroying enzyme of V. i 

A purely physico-chemical method for the estima- 
tion of the receptor enzymes of influenza virus and 
V. choleras offers obvious advantages over previous 
methods? dependent on red-cell agglutination, which 
give subjective and comparatively inaccurate end- 
points. With the present method one may define the 
activity of receptor-destroying enzyme precisely 
in turbidity-reducing unita per unit weight, as is done 
with hyaluronidase, and the same holds for purified 
virus. The accuracy and reproducibility of the 
method make it particularly suitable for physical 
studies of viral and bacterial receptor enzymes to be 
deacribed elsewhere?. 
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_ The turbidity-reducing phenomenon also throws 
light on the nature of the interaction between viral 
enzymes and their mucoprotein substrates. Gottachalk 
and his collaborators!* have shown that an N-sub- 
stituted fructosamine (iscghicosamine) is liberated as 
an end-product of the interaction between influenza 
virus and partly purified mucoprotem substrates. 
The tourbidity-reducing action of MHL and WS 
Viruses that, as with hyaluronidase, the 
initial a on the substrate is a depolymerization 
which precedes the liberation of substances I 
with Khrlich’s reagent. Finally, the turbidity- 
reducing reaction provides truly in vitro evidence of 
the reality of enzymio action by imftuenza virus. 


J. F. MoCema* 
Department of Microbiology, l 
Yale University, 
New Haven 11, Connecticut. 
July 22. 


* James Hudson Brown Memomal Fellow, Yale Unrremty Sahoo! 
of Medicina. 
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Hæmagglutinin Anti-N in Plant Seeds 


Soma plant seeds contain ifio antibodies for 
the antigens A, B and O (or of human blood}, 
Rh, M and N antibodies have been sought, but with 
negative resulta’. Through the courtesy of Prof. K. 
Mohrdiek (Porto Alegre), we received seeds of four 
species of Viota from southern Brasil. Seed extracts 
were made and tested in the usual manner!, ex- 
cept that the blood cels were washed once and 
readings made with a hand lens. The seeds of one 
species were found to contain anti-N. 

The freshly extract of Viota 
agglutinated N or MN cells, the titre being 32 to 64 
after one hour at 4°, 20° or 87° O. The extract diluted 
.1: 4 left as a rule suspensions of N cells unaltered 
after one hour, although some M samples.did react. 
. The same dilution of the extract masted after 
half an hour, of a total of twenty-five samples, all the 
twelve N -positive and none of the thirteen N-negative 
ones. ‘This would demonstrate that the antibody 
of the extract is anti-N if we were dealmg with an 
independent antigen — antibody system. Generally, 
however, N oocars more often with s than with JS. 
To axclude anti-s we made use of anti-S, since we 
had no anti-s; and some S-negative, hence s-positive, 
samples gave negative reactions with the extract 1: 4 
after half an hour. Under the same conditions eighty- 
three random blood samples were examined, fifty- 
seven of which gave positive and twenty-six (or 
81 per cent) negative reactions with the extract, in 
agreement with the frequency (30:6 per cent) of 
type M im 8ao Paulo®*, Among those eighty-three 
reactions only one was doubtful, and the respective 
sample was shown to be MN with unusually weak N. 
In conclusion, the extract of Vieta graminea contains 
N antibody of an activity and specificity not muoh 
inferior to those of the animal anti-N sera in use. 
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As to the other seeds, the extract of Vicia lineari- 
Jolia failed to agglutinate human blood even after 
three hours. In the seeds of Vicia sativa and Viota 
benghalensis strong agglutinins were t but with- 
out distinct specificity for A, B, O, M, N, S, P, O, 
D, E, c, d, ¢, Lu, Le*, K or Fy. 

Yet, since one among four species of Victa dis- 
played specific hemagglutinin not related to the ABO 
system, Ib seems probable that the screening of such 
extracts with a large panel of blood cells might lead 
to the discovery of more specimens of N antibody 
and even of hremagglutinins of other speorficity. 


E. OTTENBSOO8SER 
K. NLDBDARSOHMIDT 


Laboratório Paulista de Biologia, 
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and 
Instituto -Biolégico, 
S&o Paulo. 
July 27 
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Orotic Acid as One of the Growth- 
factors of Mice 


In 1946 it was shown in our laboratory’ that orotic 
gcid causes an increase in the reticulocytes in oir- 
culatmg blood, but ita action in Moreasing the 
body-weight of albino.rata by administering orotic 
acid to animals fed on a basic diet was not made 
clear. ‘This was attributed to the fact that the basic 
ration was inadequate. Three years ago we con- 
ducted feeding experiments, again with mice instead 
of rats, and confirmed the growth-promoting action 
of this acid. This time the experiment was oon- 
ducted_as follows. The basic ration was composed 
of rice starch 0-6 gm., casein 0-2 gm., lard 0-15 gm., 
MoColum salt 0-05 gm. Moreover, each animal was 
given 0-1 gm. of yeast dry powder and two drope 
of cod liver oil daily. Rice starch was prepared 
from the polished rice, which was further freed 
from ita embryos by means of hand. Seven litters 
vane 7-7-5 gm. born of the same dam were 

Four of them were fed with 5 mgm. of orotic 
acid daily besides the basic diet; the remaining 
three were kept on the basic diet only as controls. 
Until the eleventh day from the beginning of the 
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feeding experiment, no difference between the experi- 
mental group and control appeared; but after that 
increase of body-weight in tho latter group ceased or 
became slowed down considerably, thus contrasting 
remarkably with that of the experimental group the 
body-weights of which increased considerably (see 
accompanying graph). l 

As cow’s milk contams a considerable amount of 
orotic acid, it is possible that the remarkable mcrease 
of body-weight in the calf may be attributed partially 
to the existenoe of this acid in cow’s milk. (Formerly 
it was suggested! that orotic acid may have some 
promotmg action upon the lactation of oertain 
animals.) 

From the above result, orotic acid might be 
reckoned among growth-factors essential for mice, 
and presumably also for other animals. 

Karaset Maxrno 
Takso KINOSHITA 
Kryoo Karon 
TADABHI Sasaxr 
Department of Biological Chemistry, 
Kumamoto University Medical School, 
Japan. 
July 1l. 
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Experimental Production of Hepatic 
Necrosis and Fibrosis with Water 


In the course of experiments devised to study the 
effects of the parenteral administration of various 
types of fluids on lymph-flow in the rat, I had occasion 
to introduce sterile distilled water intravenously by 
way of the portal vein. As a result of this procedure, 
observations were made on the production of acute 
hepatic injury followed by fibrosis. 

ormal adult male rata of the Long-Evans strain, 
unfasted, were anssthetmed with ether. Through a 
3-cm. ventral midline abdominal incision, and using 
appropriate retraction, the duodenum was displaced 
caudally in such a manner as to expose the portal vem. 
Using a No. 27 hypodermic needle, 20 ml. (about 
5 per cent of the body-weight) of sterile distilled 
water prepared for parenteral use was injected over 
a 5-10 min. period. The rate of injection was care- 
fully regulated to prevent undue distension of the 
portal vem or the production of back pressure in 
the portal tract. The site of injection was generally 
at the junction of the splenic and superior mesenteric 
vein. Since the vem is quite thin, care must be 
exercised in the techni of mjection, else severe 
hsmorrhage will ensue, in the event of slight tearing 
or undue distension of the vein. The incision was 
repaired, and the anımals were allowed access to food 
and water. For study of liver tissue, biopsy specomens 
were taken before injection, 5-10 minutes after in- 
jection, and at intervals of 1—2 weeks. Tissues were 
fixed in Bouin’s or 10 per cent formalin. Frozen 
sections were stained with sudan IV and hmm- 
atoxylin; other sections prepared by the nitrocellulose 
technique were stained with hmmatoxylm and eoain. 
Appropnate controls were studied, using equal 
amounts of 0-9 per cent sodium obloride solution. 
All solutions were injected at room temperature. 

The slow injection of water into the portal vein 
as described above produced a generalized mild 
blanching of the liver after the introduction of 2-4 ml. 
of fluid. This blanching was maintamed for the 
period of injection, scattered lobular areas becoming 
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more markedly pale. On cessation of the injection, 
the liver slowly regained ita normal colour, save for 
the scattered pale areas noted durmg injection. 
Blanching and subsequent injury did not occur after 
similar portal injection of 0-9 cent sodium chloride 
solution, or after injections of water were introduced 
into a systemic vein (external jugular). 

Study of the changes occurring ın the liver within 
10 min. after portal vain injection were made on 
sudan-stained frozen sections. Comparwon of the 
pre-injection biopsy specimen with the injected 
specimen revealed increases in histologically vimble 
parenchymal, finely granular fat with some evidence 
of scattered lipid vacuole formation. The moat 
prominent changes, however, were noted in the 
immediate widespread evidence of centro-lobular non- 
lipid cellular vacuolation, with evidence of paren- 
chymal swelling. Upon autopsy after an interval of 
3-5 days, irregular and variable groes ing of tho 
liver surface was noted. Sections of the involved 
areas revealed areas of complete parench necrosis. 
Scattered in these areas of necrosis and fibrosm, and 
m relationship to the portal triad, were noted areas 
of active regeneration, evidence of hepato-cellular 
sare with fine and globular fat in these cells being 

marked. Certain of the degenerative areas exhibited 
evidence of anemio infarction, and some hemorrhagic 
areas were noted, but no gross thrombi were seen. 
Repetition of the injection of water mto the portal 
vein of individual animals after intervals of 4-6 
woeks produced a more marked and diffuse type of 
gross acarring. Animals treated in the manner 
described did not exhibit groas evidence of jaundice. 
No convulsions or evidence of water intoxication were 
noted. Hermoglobinuria was evident for the first 
few days. 

The list of agents known to cause experimental and 
clinical hepatic injury is long. The nature or mode 
of action of these agenta has been extensively studied 
in the experimental and clinical laboratory. The 
pathogenesis involved has been summanzed and 
described by various authors'*. The present exper- 
ments add water to this lst of hepatotoxic agents 
as & necrotizing and cirrhogenic agent. The sim- 
Uarity of the lesions produced by water to those 
produced by other necrotizing chemical agents 
suggests, however, that alteration of cellular permea- 
bility to water may be a common property of many 
of these agents’. 

Of importance is the implication from the present 
experiments that alterations in oamotic and electrolyte 
equilibrium may be an immediate factor in the causa- 
tion of hepatocellular injury. In 1935, Selye, Collip 
and Thomson‘ demonstrated that the systemic 
intravenous administration of isotonic saline solution 
would, under certain conditions, produce fatty lver 
and ascites in the rat, and Moller-Christensen® has 
recently summarized his own and previous evidence 
showmg liver injury occurring in the production of 
an eclampeia-like symptom-complex, produced in the 
a by oral inistration of water and injection of 

aa ws Generally, however, but meagre atten- 
fon been paid to the potential role of water and 
electrolyte disturbances in the production of liver 
damage and disease. Altho no immediate parallel 
to the present experiment is found under natural con- 
ditions (cf. intravenous injection of fluids in the 
anwethetized state), it must, however, be 
that alterations in absorption of water and/or electro- 
lyte may be of great importance ın eliciting hepatic 
parenchymal damage and that attention must be paid 
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to the role.of various components of the diet, that is, 
protein, fat, carbohydrate, various lipotropie sub- 
stances, vitamins and electrolytes, in altering water 
absorption. The implication, of course, is that the 
products of gastro-intestinal tion may be altered. 
in such a way as to present an'abnormal circulating 
medium to the liver cells. 

The t experiments provide a rapid method 
for the production of liver damage which may be of 
value in the evaluation of the relative significance 
of various dietary components, lpotropic, carcimo- 
genic, cirrhogenic and hormonal agents, as related 
to the prevention and treatment of liver injury. 

This work was assisted by @ grant from the 
National Institutes of Health, United States Public 
Health Service. 

Acknowledgment is made for the provision of 
assistance by Prof. C. H. Li and Dr. H. M. Evans. 


The icipation in phases of this work of J. Schooley 
and R. Kenigsberg is greatly a isted. 
x. O. RIENEARDT 
Department of Anatomy, ` 
School of Medicine, 
University of California, 
: Berkeley. 
July 20. 
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Reducing Substances in Zostera 


Durme a study of the reduction of sulphates m 
Zostera mud fiata, it was found that when autoclaved 
Zostera was added to autoclaved sand and sea water; 
ferrous sulphide was rapidly produced. At first it 
was thought that this reduction was microbiological, 
but later it was found that living Zostera could bring 
about the reduction. A study of Zostera showed 
that a lead mirror could be produced from lead 
acetate by heating this substance with Zostera leaves 
and that thia mirror was intracellular in the leaf 
parenchyma. When washed Zostera leaves are heated 
with distilled water, cadmium acetate papers show 
yellow cadmium sulphide, and, at times, metallic 
cadmium. If the distillation is carried out under 
nitrogen, the steam distillate condensed into 100 ml. 
of N/1,000 hydrochloric acid at pH 8:85 yields a 
nitrogenous solution contaming up to 6:75 mgm. 
nitrogen per litre, and the pH rises to 7-0 with a 
volume increase to 450 ml. In addition, there is a 
volatile sulphur-contaiing substance which is soluble 
in alcohol and produces lead sulphide from lead 
acetate. This sulphur compound gives no preapitate 
with mercuric chloride and a white precipitate with 
alcoholic lead acetate, suggesting a thioether. It 
has an unpleasant odour. The production of lead 
sulphide from lead acetate seems to depend on a4 
partial volatilization of the niwogenous base. 
Posidonia appears to contain a different sulphur 
derivative with a more pungent odour. 

Both these substances are present in small amounts 
and their relative propottions in the plant seem to 

considerably. During October-November, little 
of the sulphur compound was present in Zostera ; 
but after flowermg in January, the sulphur com- 
pound increased while the nitrogenous base dis- 


+ 


appeared. The latter was still present, however, in“ 
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Zostera from a bed that was not flowering. These 
substances are possibly united im the plant with a 
redox pigment, probably of a dapsaide glucosid 
nature. ' 
The existence of these two substances may be of 
gredt importance in Zostera muds in two ways: they 
may produce ferrous sulphide directly, and may 
also bring about reducing conditions that greatly 
accelerate sulphate reduction by Mterosptra. 
E. J. Faaauson Woop 
Fisheries Division, 
Commonwealth Scientific and 
Industrial Research Organization, 
Cronulla, N.S.W., Australia. 
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Action of Insecticides on a Stem Borer 
of Oats : the Frit Fly 


Ix an attempt to assess the ility of controlling 
gramineaceous stem borers by systemic and seed- 
dreasing insecticides, the following, resulia were 
obtained in laboratory and field experiments with 
larvee of flies of the ‘frit’ oamplex, OscineHa frit. '.’ 

Initial testa of the toxicity of ‘Pestox .14’ or 
bis dimethylamimo-fluorophosphine oxide (Pest Con- 
trol, Ltd.) to larves immersed in aqueous solutions of 
different strengths showed 71 per cent mortality with 
0-0005 per cent and 100 per cent with 0-005 per cent 
after three days. There was apparently no differen 
in toxicity to different instars. ; 


PRRCEWTAGN MORTALITY TO INSTAR LAIYE oF SOLUTIONS 


MUrED 
OF ‘PRETox 14’ ` 





‘Pestox 14’ caused shrivalling of the larve pro- 
portional to the concentration and probably due to 
osmotic dehydration. This effect differs from’ the 
turgidity observed in death from parathion. 

That translocation of systemic insecticides can 
occur in members of the Grammes is supported by 
work on the wheat bulb fly (Hylemyia coarctata) by 


grown in pote and watered with 0:05 per cent ‘Pestox 
8’ (octamethylpyrophosphoramide or ‘Schradan’) after 
twenty-four hours during the present ts. 

Individual oat seedlings grown in Pfeffer’s solution 
and infected with larva in the laboratory were used 
to demonstrate that 0-1 per cent ‘Pestox 8’ and 
0-1 per cent ‘Pestox 14’ killed all larval stages in 
the stens in two to three days after the insecticides 
ware introduced mto the culture solutions. With 
potted seedlings grown m soil, however, watered with 
‘Pestox 8’ at rates to give 50, 180 and 300 per 
million of soil, no dead larvæ could be found and 
progressively fewer live larvæ remained in the plants 
down to none at the 180 p.p.m. level, suggesting a 
specific repellant action on the larvæ. 
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In the field, counta of infested tillers in plota of 
3} sq. ft. showed that, at a rate equivalent to 200 
yallons per acre, ‘Pestox 8’ at 0:5 per cent killed 
$8 per cent, and at 1 per oent killed 75 per cent of 
he larvæ t, while ‘Pestox 14’ and parathion, 
roth at 0-5 per cent, killed 20 per cent and 100 per 
nt respectively at 4 days after spraying. None of 
these treatmenta was phytotoxic at these conoentra- 
tions although ‘Pestox 8’ has since been found 
to be the least phytotoxic. It is of interest that 
3chrader* found parathion to be effective against 
Thoriophila and VUontarinta at 0-01 per cent. 

There was evidence of superior growth after 
treatment with 0-1 per cent ‘Pestox 14’ and 0-5 per 
gent parathion, observed by Chao-Seng Tsi’; but 
subsequent equalization takes place and final yields 
were not statistically different. 

Seed dressing with gamma benzene hexachloride 
dressings (“Mergamma A’, Plant Protection, Ltd.) at 
the recommended rate of 2 on./bushel reduced the 
dead-heart rate frem 61 to 48 per cent and also 
Heavier doses of 


jreseings 
but tended to be phytotoxio at the levels used. 
Preliminary experimenta of soaking seeds in 
systemic insecticides, to be effective with 
beans by Chao-Seng Tai’, indicated that soaking in 
9-5 per cent ‘Pestox 3’ was not phytotoxic and that 
17 hr. was the most affective time for absorption. 
The above was of a theais submitted while 
studying under a Colonial Insecticide Studentship at 
khe ial College Field Station, Silwood Park, 
Ascot, ire. ent is due to Dr. 
W. F. Jepson and other members of the staff for help 
and advice. 


P. T. Waker 
Colonial Insecticide Research Unit, 
3/0 the Scott i Laboratories, 
P.O Box 888, 
Nairobi, Kenya, 
Eest Africa. 
July 20. 
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BIOS Report 1808 (1048). 
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Boiling Point of Capiilary-condensed 
Water 


A OONSIDERABLA amount of experimental work on 
Teezing-point depressions of capillary condensates has 
een, reported in the literature in recent years’. Car- 
nan’ has given an account of a few more properties 
n which capillary-held liquids differ from the same 
naterials in bulk conditions. Boiling pointe of 
condensates, however, do not appear to have been 
tudied in detail. We have devised a simple method 
or this purpose. The tus, in ite essentials, 
onsists of a small vesel, which contains the capillary 
ystem under examination ; it is connected to a vacuum 
samp as well as to a suitable differential manometer 
nd is placed in an oil-bath, the temperature of which 
an be gradually raised. The vessel is first evacuated, 
nd the manometer then registers the vapour pressure 
f the liquid under examination. The temperature 
f the bath is then gradually raised until the vapour 
Treasure becomes equal to the atmospheric preasure. 
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The temperature recorded then is the required boiling 


int. 

P Boiling points of water held at different vapour 
pressures in four different porous bodies (silica gel, 
sugar, charcoal, a sample of bentonite and & sample 
of clay loam), varying largely im their pore size- 
distribution relationships, were determined by means 
of this technique. The results showed that, for 6 
given capillary radius, boiling-pomt elevation 1s about 
the same, irrespective of the nature of the adsorbent 
or ths amount of the liquid contained in it. 

The boiling-point elevations of water (average 
values for the four adsorbents) condensed in pores 
of radii leas than 1060, 102, 30, 15-5 and 9A. were 
found to be 2-4°, 49°, pel cone ees a C. 
Tespectively. These values agree wi ə theoret- 
ical values calculated from thermodynamic considera- 
tions based on the theory of capillary condensation. 

A detailed account of this work will be published 


elsewhere. 
M. L, LAKHANPAL 
B. R. PURI 


Department of Chemistry, 
Panjab University, 
July 9. 
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Electrical Contact Resistance between 
Magnetically Attracted Bodies 


Ix the course of work upon the characteristics of 
light-current contacta, the electrical resistance be- 
tween contact-making members of magnetic material 
drawn together magnetically has been compared 
with that between. the same members preased together 
by an external force. 

In both cases individual measurementa for the 
same contacts at the same mechanical preasure vary 


stantially leas—when the preasure has been applied 
magnetically. 

The accompanymg curves show the variation in 
contact resistance with contact for a contact 

ising a nickel block and the tip of a thin nickel- 
plated steel strip. In the curve the pressure 
was applied Go vitstionally ace demagnetization of 
the specimens, and in the lower (apart from about 
1 gm. due to the weight of the steel strip) by magnetic 
attraction. In both cases the pressure was measured 
by means of a counterweight arranged to separate 
the contact members. The gross contact area was 
approximately 20 mm.* and the current (constant) 
was 0-1 amp. The teste were oarried out under 
ordinary room conditions. 

Each point on the curves represents the arithmetica} 
mean of eighty measurements. Between each measure- 
ment and the next, the tip of the steel strip was given 
a slight lateral displacement by sliding it on the nickel 
block. The current was cut off during this operation ; 
but the contact pressure was maintained. Magnetic 
and gravitational measurements were made alter- 
nately in sets of ten at each contact pressure. Half 





0 20 . 40 60 
Contacts pressure (gm.) 


the measurements were made with ascending, and 
half with descending, values of pressure. 

The standard errors of the means were as follows, 
. taking the points in order from left to right along 
each curve: 
Gravitational 
eee ee 

More than one factor may contribute to the effect 
noticed. Apart from any resistance due to surface 
film, the spreading resistanos from an ideal contact 
spot on a comparatively large contact member is 
inversely proportional to the radius of the spott. 
Ths eee eas es a o 
other hand, increases more rapidly than the radius. 
Its value ds upon whether the deformation is 
predominantly elastic or predominantly plastio; but 
im general it is proportional to at ledst the square of 
the radius. U: these conditions, any increase in 


_ the number of contact spota for a given total pressure 
will result in a decrease in the joint resistance of the 


seem ‘likely to have more contact spota, hence a 
lower contact resistance, than the same members 
preased together blindly by an external force, since 
m the magnetic case an increase in the force will tend 
to form new spots by drawing together points almost 
but not quite touching, rather than to increase 
the size of existing spots. Magnetic saturation will 
no doubt occur at established spota; But this will 
promote rather than hinder the formation of new 
spots elsewhere. 
ip, an external force may be wasted upon 
‘particles of insulating (and therefore non-magnetic) 
matter between the surfaces, whereas the magnetic 
force would tend to be concentrated in the vicinity 
of magnetic (and therefore conducting) protuberances. 
Tests with partially contamimated contacts have 
yielded gravitational and magnetic curves much 
ge ape se gk ee eee 
plotting contact resistance against 
e E aia preasure, we plot it against the lateral foroe 
necessary to overcome the static frietion between the 
contact surfaces, the difference between the two 
curves & in general to be still present, although 
lees 
It is thought that the affect described may have 
useful applications® in the fleld of li con- 
tacta, and also that it may repay investigation by. 
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those interested la in the frictional character- 
istics of sliding surfaces 
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Elastic Deformation and the Contact of 
Surfaces 


Tua friction, wear and electrical contact resistance 


- of surfaces in stationary or sliding contact have been 


interpreted in terms of the real area of contact 
and a the surfaces formed by the deformation of 
ihe matori i in the regions where they touch!. In 
EE E D that the total real area 
of contact will be ided between a number of 
individual areas. Recently, the implications of such 
multiple-contact conditions have bean considered’ by 
using simple models to represent the contacting sur- 
faces. In this way Lincoln’ has attempted to explain 
the variation with load of the friction of high poly- 
mers, and I have discussed the contact resistance and 
wear of nominally mating surfaces*, It is the pur- 
Shear T Mepis communicetion to emphasize the 
physical concepta which are inherent in these treet- 
ments and to lcate some general considerations 
which are independent of the cular model used. 
As in. the work described by Lincoln, it will be 
assumed that the deformation is entirely elastio ; 
but plastio deformation can be considered by similar 
methods. For a single contact, the area of contact is 
proportional to the two-thirds over of the load. 
For multiple-contact areas the physically important 
postulate is the assumed variation of the number and 
size of the individual areas with load. As extreme 
cases, one can assume that either the number or the 
average size of these contact areas remains constant. 
Unless physically unlikely assumptions are made, in 
the former the area of contact is again soa ae eae 
to the two-thirds power of the load, and latter 
the area is proportional to the load. If (as in the 
models mentioned above) an increase in the load 
causes an Increase in both the number and size of 
the individual contact areas, the method of dimen- 
sions shows that the total contact area A is related 
to the load P by a general equation of the form, 
A = K(P/B)*. (1) 
H is the Young’s modulus of the material of the two 
surfaces (assumed similar) in contact, and K is a 
constant depending on the model used; it must, 
however, have dimensions of (lengthy, n, which 
also depends on the model, lies between 2/3 and unity 
and has values of 8/9 and 4/5 in Lincoln’s model 
and my model respectively. It is unlikely that exist- 
Ing experimental evidence is sufficient to 
between these two and other possible models. How- 
ever, this evidence (for example, of the friction of 
high polymers and of the contact resistance of flat 
metallic surfaces) does suggest that the effective area 
of contact is related to the load by a more general 
equation, such as (1) above, with values of n between 
2/8 and unity. Hitherto these values of n have 
usually been taken to indicate a departure from 
elastic conditions. The common aim in the use of 
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aultiple contact models is to-show that such values 
fn are perhaps explainable, in terms of a distmbuted 
ontact area and load, without postulating a 
n the mechanism of deformation. 


J. FEF. ABOHARD 
Research Laboratory, i 
Kasociated Electrical Industries, Ltd., 
Aldermaston, Berkshire. Sept. 21. 


‘“Hlectrical Contacts’’ (H. Gerbers, U 
por E Aad Tabon Du TMe T n 
' Oxf. Unir. Press, London, 1950). 

Linon, B., Natura, 178, 109 (1958). 


Archard, J. F., Resewrok, §, 805 (1052); 6, 385 (1053); J. APP. 
Phy., M, 081 (1063). j 
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An Approach to Palmometeorology ` 


GEOLOGICAL data have long been employed in 
reconstructing climates of the remote past, while 
calmobotanists in particular have demonstrated the 
camperature conditions of certain areas at selected 
oeriods. Much of the more precise botanical and 
oalmontological evidence relates to glacial and post- 

ial times, for which succeasions of wetter and 
and of cooler and warmer climates were well 
tablished. Recent work now suggests that it may 
bo possible to indicate, for portions at least of the 
Pleistocene of north-west and some other 
ireas, the a ximate intensity of rainfall, that is, 
wate of rai per unit of time, which characterized 
certain climatic episodes. Thus light is thrown on 
aveather, a8 opposed to climate, in the geological past. 
Kt may be poasible in due course to bring these 
studies into relation with theoretical discuasions of 
syclonic activity during the Pleistocene. 

The new information comes from mvestigations of 
meandering valleys, that is, valleys which 
systematic curves far larger than the loops of the 
wivers which flow in them. The many hypotheses of 
the origm of meandering valleya cannot be discussed 
here, but it can be said that a number have ascribed 
them to powerful ancestral streams. Their features 
reproduce, on & large scale, those of an incised. 

The resemblance is now known to extend beyond 
the forms visible at the surface to those concealed 
beneath the flood-plain alluvium. Bix valleys have 
go fan been studied in detail. In each, the alluvium 
ia contained in a large channel, which winds around 


the valley bends and has a bed-form appropriate to 
a meanderi stream. The ratio of bed-widths 
between filled and present channels is of the order 


of 10: 1. 

Although much remains to be discovered about the 
ultimate cause of meandering, laboratory studies and 
measurement of natural streams combine to indicate 
that dimensions of meanders are related princi 
to stream di . It seams reasonable to cons 
therefore, that the filled channels are the beds of 
oi dae which eroded the valley bends, and 
wW 
streams, stage for stage. 

As à frst approximation, the di required to 
nourish streams capeble of cutting the filled channels 
may be found from Lacey’s well-known equation’ : 

P = 2870", 
where P is the wetted i in feet and Q the 
discharge in cusece. (It is realized that this equation 
raises & number of problems, but there seam good 
reasons for accepting it in the present connexion.) 
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ed much more water than the present 
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At the rates calculated, the whole of the present 
rainfall could be run-off, without loas, in some five 
days. ` 

The order of rainfall intensity required to provide 
the calculated discharges, with the channels flowing 
at bankful, may be derived from the ‘rational 
formula’ of flood discharge : 

Q max. = 640 OAM, 
where C is a coefficient of run-off, + the rainfall 
intensity in in.fhr., and M the catchment area in 
miles. This equation is suitable for use only 
with small catchments, and gives high discharge 
values. 

Assuming maximum and very rapid run-off, O 
becomes unity. The two equations may now be 
combined in the form 
PpP? 


4550 M 

which gives the former rate of discharge (in terms of 
rainfall intensity) corresponding to & given size of 
channel and area of catchment, In the six basins 
investigated, caloulated values of + range from 0-21 
to 0-33 m./hr. 

At the present day, fails of this order are likely to 
occur over limited areas on two to ten days a year. 
But since meandering valleys are widespread, for 
example, in southern and France, they 
would appear formerly to have been common and 
extensive. ~ l 

Superficial deposita provide the chief means of 
dating the filled channels and the rivers which once 
occupied them. Some meandering valleys date back 
well into the Pleistocene; but the actual channels 
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_ studied are all later than the last local glaciation, 


where they lie ‘within the extreme limita of ice. 
Fossils from the alluvial fill have been identifled as 
of extant species; the deposits are not promising 
material for pollen analyms. Converging evidence 
of an indirect or mferential kind that some 
at least of the channels were still occupied by large 
rivers as late as the assumed end of the Pleistocene, 
that is, 10,000 years ago. 


G. H. Dury 
Department of Geography, 

Birkbeck College - 
(University of London), 

London, W.0.1. 

Aug. 6. 
ra Ek Qo Ra Fa NO ha tng as ariman 

Birer Commision (1944), J.¥. U . War Dept., Water- 
ways Biat, (1948). , AL 8., PhD. ihesis, 


"Lacey, J. M., Min, Proe. Inst, Ole. Iag., $20, 250 (1030). 


Young Moralnic Topography In Holderness 


In 1051, A. Farrington and G. F. Mitchell published 
their observations during a visit to the glacial drifts 
of eastern Eingland', In their own words, they had: 
“spent several days in the district mapping m 
outline the young topography north of Flam- 
borough Head Beason Hal aad tho momde in 
Holderness at Kelk, North Frodingham and Brandes- 
burton were also examined. ... The authors have 
ography on the east 

Head’. 


not seen any young moramic 
coast of England sonth of 
During sprmg-autamn of 1952, I carried out a 
geomorphological investigation of- Holderness and 
adjacent parts of east Yorkshire and north-east 


920 


4 


Linoolnshire. Eight receasional stages of the ice front 
could be established, starting with the marginal 
drainage channels in the Yorkshire and Lincolnahire 
Wolds, which had already been partially described 
by G. de Boer®. The glacial relief of western Holder- 
‘nesa was found to be very mature indeed. A more 
conspicuous end-moraine, though still with a rather 
smooth surface, was traced from Haisthorpe via Kelk, 
_North Frodmgham, Routh and Wawne to Sutton, 
with co ding esker systems near Kelk and 


+, Brigham-Brandesburton. A very different young 


morainio topography occurs, however, to the east of 


Bewholne, Rise, Sproatley, Keyi 
Imgton, and the other following the coast from 
Atwick via Mappleton, Grimston, Patrington to- 
Holmpton, both with many kettle-holes filled with 
Poea lacustrine deposits not covered by soli- 
uxion material. The ridges are traversed in the 


east- west and north-east—south-west direction by ` 


subglacial valleys, the best developed of which is the 
valley of Hornsea; with the ‘““Rimnensee” of Hornsea 
Mere and the corresponding outwash fan of Leven 
still preserved. 

Comparing all these Pahna vih ne young 
mominio topogran ography in north-east Germany, I am 
t the ‘anh glaciation (Wurm—Weichsel- 
stop north of 

th an ice lobe to eastern 
Holderness. The full results of the Investigation will 


be published shortly. 
Hanae VALEWTIM 


Berlin-Lichterfelde-W est, 
Potadamer Str. 11. 


1 Prec, Geol. Ameo., 68, 100.(1961), 
a Proc, Yorks, Geol!” Soe., $5, 229 (1045). 


Wilberforce and Huxley on Evolution 


Iv was a famous moment m the history of science 
when, during the discussion of Darwin’s theory of 
evolution at thé British Association meeting at 
Oxford in 1860, Bishop Wilberforce turned to T. H. 
Hasisy aad ated hin whether he claimed danas 
from an ape on his father’s or his mother’s side. 

The actual words of Huxley’s reply are not known ; 
in the excitement, members af this audience noted 
different points, and two or three versions appear 
in the biographies and histories: The main source 
of_our mformation, his son Leonard Hurley, wrote 
“most udluckily, no contemporary account of his 
own exista of the encounter’’?, 

. Such an account does, however, exist in a letter 
written to Dr. Dyster withm a few months of the 
meeting, on September 9, 1860, and now 
in the collection of Huxley Papers at the Im 
College of Science and Technology, London. The 
` style of the quotation has the authentic tone: the 
putting his opponent m the wrong from the start, 
the use of antithesis, the long complex build-up to a 
dramatio pause, and then the final swift and decisive 
SWOOP. idering also the accuracy with which 
Huxley was able to recall the details of what he had 
once formulated in his mind, it ems likely that this 
letter contains as nearly correct a record as we shall 
ever Possess. : 
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“When I got up I spoke pretty much to the effect— 
that I had listened with great attention to the Lord 
Bishop’s speech but had been unable to discove: 
either a new fact or a new argument in it—exoept 
indeed the question raised as to my personal pre- 
dilections in the matter of ancestry—That it would 
not have occurred to me to bring forward such a 
topic as that for discussion myself, but that I was 
Toe ready to meet the Right Rev. prelate even on 

t ground. If then, said I, the question is put to 
me would I rather have a miserable ape for 4 grand- 
father or a man highly endowed by nature and 
posseasing great means and influence and yet who 
employs those faculties and that influenoe for the mere 
purpose of introducing ridicule into a grave scientific 
- discussion—-I unhesitatingly afirm my preference for 
the ape. 

“Whereupon there was unextinguishable laughter 
among the people, and they listened to the rest af my 
argument. with the greatest attention ... I bap- 
pened to be in very good condition and said my say 
with perfect good temper and politeneas—I sesure 
you of this because all sorta of [have] been 
spread about e.g. that I had said would rather be 
an ape than a bishop, etc.’’’. 

I am indebted to the Governors of the eal 
Oollege for permiasion to publish this extract. 

D. J. Fosxstr 
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“The Metal Box Oo., Ltd., 
Research Division, 
Acton, W.S. 
1 Huxley, ei E H. Huxley’’, 1, 259 
* Imperial Collage, ‘Theo Huxley Papers’’, 18, 117-118.‘ 


Early Record of i cece Eat 
In Distillation 


Wa have recently published a study! of Johannes 
Banfl Hunyades (1576-1650), a Hungarian who about 
1645 was professor of hermetic philosophy and 
mathematica at Gresham College, London. 

MS. Sloane 1189 (British Museum), much of which 
was written by Jonathan Goddard, | pro- 
fessor of physio from 1655, an acoount of the 
process adopted by Hun for distillmg oil of 
amber. It contains the observations : 

f.l6r. “We observed yt in strong boyling to destill 
at the first in the 20 degree and at the last in the 


f.18r. ‘‘dom Hunniades destilled it in the 6 and 
These stataments appear to constitute the earliest 
record of temperature measurement in distillation : 
we at any rate cannot interpret them in any other 
way. Hunyades died in 1650, and his process is 
likely to date fram a period some years earlier. How, 
then, did he measure the temperature? Scarcely, 
we would think, with an air-thermometer of the types 
recorded by Galileo, Sanctorius or Fludd. Are we 
ee ee eee 
type made for PSone I, Duke of aoea ai 
1641 ? 
F. Sievas TAYLOR 
Science Museum, 
London, 8.W.7. 
C. H. JOSTEN 


Museum of the History of Science, 
Oxford. Aug. 5. - 


1 Ambla, 5, 44 (1963). 
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l D 
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aden, B.W.1) af 630 pm— Dr. A. B 
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ELECTROPHORESIS 
-7 >` APPARATUS 





A complete apparatus 
for measurement of protein 
in body fluids, comprising ~ 
Power Unit, Bath and Photo- 
electric Measuring Unit 


Salos Division 316 


HERBERT SMITH 
REFRACTOMETER 
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robust, accurate 
low-priced 
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PERMUTIT 


a Exchange Materials 


The use of Pecmuttt Ion Exchange Materials in many roles 
chetinet from water treatment, has resulted m the development 
of numerens new industrial processes giving onproved results 
and lower running oomts. Some materials now available are ~ 





Simple to use, rapid, 


and 


Full detalls ‘readily available from : 


EVANS ELECTROSELENIUM LTD. 


Essex 
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THE PERMUTIT COMPANY LTD. 
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s'r 
LECTURES AND COURSES 


GRESHAM COLLEGE 


BASINGHALL STREET, LONDON, EC 2 
.. Four lectures by Professor H, Hartruige, M.A., 


: 


Chief 
Amralen Screntfie Lebon Office, 
Africa Hoose, Kingsway, Loodon, W.C 2 


pet annum) Kire passages to: OMe wife ane 


WEST AFRICA : 
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of plus, m the case of 
apponitment as Semor Scientifie Offiecr, at least 
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Application form can be obtamed fram fhe 
Directo of Recruitmbot Service), 
Colonel Officer, Sanctusty Great Smith 
Street, London, SW 1 (quoting reference No 


CDE 67/89/01 


UNIVERSITY OF DURHAM 
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UNIVERSITY OF ADELAIDE 
AUSTRALIA 
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FUEL CONSERVATION IN BRITAIN 


Ik recent years two subjecta have been constantly 
before the British public to such an extent that 6 
state of saturation has been reached and the people 
have become almost indifferent to incessant exhor- 
tation. One is productivity and the other is fuel. 
In some respects they are both as important to 
our welfare as the air we breathe. Indeed, the sir 
itself has recently come into the orbit of popular 
clamour as the result of the anfortunate occurrences 
that followed an atmospheric inversion in December 
last. All these matters are linked up with fuel 
conservation, the subject of a recent brochure 
published by the British Productivity Council 
and addressed to the Anglo-American Council on 
Produstivity*. The publication, a somewhat deteiled 
document of more than one hundred pages, i3 a 
report on & visit made to the United Staton in 
January of last year by a British team to study the 
conservation of fuel, heat and energy in the United 
States of America. This visit was planned with the 
view of improving the efficiency of fuel utilization 
in British industry, and indicating ways and means 
by which & national fuel policy might be developed. 

The report contains much interesting matcnal, 
for example, in relation to such mattera aa the 
comparison of the fuel resources in the United 
States and Great Britain, the relationship between 
energy and man-power, the high rate of consumption 
of power per head of population in comparison 
with that in Britain, associated to some degree with 
the high costs of labour in the United States, com- 
bined heat and power supply, so-called ‘packaged’ 
boilers, the six hundred heat pumps installed in 
thirty-nine American States, and the measures taken 
by the Americans to attempt to control their smoke 
emission. In general, however, the major substance 
of the report has been well known for at least a 
decade, and in some respects for a generation. 
Accordingly, the mischievous critic might be tempted 
to suggest that the report could have been written 
without the visit to the United States having been 
undertaken. Nevertheleas, the authors deserve 
commendation for & painstaking review, and not 
the least for the clear and concise summary and 
recommendations, much to be welcomed in these 
days when the scientist and the industrialist have 
so much to read in order to keep abreast of modern 
developments. Many of the recommendations 
should receive general support; but others are 
open to criticiam mainly for the reason that, though 
they may state desirable objectives, they give little 
information that is new which would enable these 
objectives to be achieved. Thus thore is a plea 
for the removal of the nationalized industries from 
the influence of party politics, but no practicable 
suggestions as to how it may be done. Again, there 
is & call for co-ordination of the coal, gas and 
electrical industries by a directive composed of 


* British Productivity Oounoil. . 
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‘men best fitted for the job”. This phrase may be 
interpreted by various types of opinion, as meaning 
‘jobs for the boys’, or ‘overlords’, or ‘suitability 
based on experience and achievement’. The 
recommendations also call for a government state- 
ment on policy. Policy may be interpreted as the 
motives that govern administrative action, and 
therefore must be essentially a matter of day-to-day 
‘ooncern. One cannot expect, therefore, a wise 
administrator to be other than cautious in stating 
policy in advance ; and least of all to put important 
administrative functions in the hands, say, of a 
commission as recommended in the report. The 
larger the organization the leas efficient it must 
become, since human relations depend upon human 
beings, and there is approached that state of society 
envisaged by Wells, in which man becomes the 
alave of the machine he has created. 

The reference to financial incentives in the mi 
of tax relief, rather than loans, should in our opinion 
have had pride of place. Indeed, it is the only 
recommendation that could have any real affect in 
furthering fuel efficiency m those branches of British 
industry in which the cost of fuel is a secondary 
matter. 

It is well known that where fuel is an important 
factor in costa of production, considerable attention 
is given to fuel practice. This feature of the problem 
has been overlooked in the report, as well aa the 
remarkable contributions to fuel efficiency that 
have been made in these industries during the past 
generation. Indeed, in reading thé report, the 
newcomer to the subject is almost left with the 
impression that fuel efficiency began with the 
Ridley Report. The real progress in these matters 
ia made by those sections of industry and industrial 
and scientific research, the busineas of which it is 
to advance technical practice. Thus we have seen, 
during the past thirty years, considerable progreses 
in the fuel aspecta of the production of power, the 
manufacture of iron and steel, and the development 
of a whole host of new industries based on the 
by-products of coal, all having had outstanding 
results, not only in inoreasing world productivity 
but also in saving British ooal. Arguments in 
corhmittee, exhortation, publicity and even the 
best of salesmanship can be of small account in 
these matters in camparison with & major- advance 
in practice based on scientific discovery, or even 
with the day-to-day efforta of the technologist or 
engineer concerned with such practice. 

-The problems discussed in the report are, how- 
ever, of a sociological rather than 4 technical 
character, in go far as any effective action is concerned. 
‘Nevertheless, the general reader will be interested 
~in much of the technical matter discussed. Thus 
the discussion of the development of dual-ganerating 
stations located in industrial areas is timely. There 
are pages of much interest on the more well-worn 
subjects of the developments to be looked for in the 
gas industry, the improvement of the education 
and status of stokers, the thermal ee 
buildings, the greater use of instruments an smo 
abatement. Some controversial issues are raised 
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in regard to the standardization and design of 
boilers. Whether the American model of the self- 
contained, automatically controlled oil-fired boiler 
of the ‘packaged’ pattern will meet needs where 
ostensibly the inferior grades of coal may be 
efficiently used is open to question. There is also a 
tilt at the railways of Britain in regard to the use 
of large ooal for firing locomotives. This is thought 
to be & traditional practice rather than a rational 
one, and it is recommended that the judicious use 
of sized ooal would be both desirable and useful. 
The last recommendation recalls a particulatly 
British faiimg in all but the largest and most 
progressive elements of industry, namely, the gap 
between the production and application of a new 
discovery. This statement has been made time and 
time again; but progreas-is very alow. No new 
suggestion, however, emerges in the present juncture. 
Summing up, while the report may contain little that 
technioal workers do not already know, it presenta 
these topics in general terms which may help to bring 
them before the public and so prepare the ground for 
action. 
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PRECISION IN ASTROPHYSICS 


The Outer Layers of a Star 

By Prof. R. v. d. R. Woolley and D. W. N. Stibbe. © 
(International Series of Mon on Physics.) 
Pp. xi+807. (Oxford: Olaren Preas ; London : 
Oxford University Presa, 1953.) 40s. net. 


Basic Methods Im Transfer Problems 

Radiative Equilibrium and Neutron Diffusion. By 
V. Kourganoff, with the collaboration of IL. W. 
Busbridge. (International Series of Monographs on 
Physics.) Pp. xv+282. (Oxford: Clarendon 
London: Oxford University Press, 1952.) 388s. net. 


HE greater part of what is known about the 
sites, masses and motions of the stars, about 
what goes on in their interiors and also about the 
diffuse matter outside them depends upon the 
detailed investigation of the radiation that the stars 
emit. All the features of this radiation are influenced 
BO ee AA 
stars. Recalling these familiar facts, it is ap 
that any precision m our knowledge of dpe 
nomical universe is to a major extent conditioned by 
the precision of our knowledge of the processes men- 
tioned and of the 6 par ea Seca may Og 
that comes out of a star. The two books under review 
are concerned with these matters, that is, with the 
chief basis of precision in astrophysics. Thus there 
is ample justification for the ration in the treat- 
ments they present. To such justification must be 
added that of the inherent interest of the work iteelf. 
The work is alsp of interest for physics in general 
and not only for astrophysics. As an example (out- 
side the of these books) it may be mentioned 
that one of the three ‘crucial testa’ of Eimstein’s 
general relativity oe is concerned with the gravi- 
tational red-shifts of spectral lmes. Despite past 
claims, it is now widely that this matter 
is not yet settled and that it cannot be settled at the 
present stage of astrophysics. All the other agencies 
that affect the spectral lmes oan be assessed with 
sufficient accuracy to admit the application of 
Einstein’s test only, if at all, after even greater 


November 21, 1953 


elaboration of the astrophysical theory than that 
exemplified in these books. 

With to “The Outer Layers of a Star” by 
Prof. R. v. d. R. Woolley and D. W. N. Stibbs, it is 
& pleasure to welcome a book from the Common- 
wealth Observatory of Australia, which, under Prof. 
Woolley’s direction, has so rapidly become a leading 
centre of astronomical research. The topics dealt 
with include many to which Woolley himself has 
made numerous important contributions. The range 
of topics, mathematical and physical aa well as 
astronomical, ia exceedingly extensive, and the 
authors have selected them for varied reasons con- 
cerned with importance, with adaptation to astro- 
physical requirements, with brmging other accounta 
up to date (to 1950), and, very naturally, with their 
own particular interests. The common factor of all 
the work is its usefulness for further progres in the 
subject. Every item is the sort of thing that a 
working sstrophysicist may need to know about at 
any moment, and he will be grateful to be able to 
turn to Woolley and Stibbs for a clear and concise 
account of it. 

The main part of the book deals with the mathe- 
matical and physical theory of the transmission of 
radiation through a stellar atmosphere in radiative 
equilibrium. Chapter 9, on the photosphere, turns 
to problems in which mechanical equilibrium is also 
concerned, and these are further in Chapter 
10 on convection. Chapters 11 and 12 deal with the 
outermost regions of the solar atmosphere and, among 
other things, are noteworthy for giving probably the 
first ‘text-book’ account of the escape of radio 
radiation from a star. Moet of the observations with 
which the theory w compared thus far are those for 
the sun; a final chapter deals with stars other than 
the sun. One regrets that it does not include a table 
of, say, temperatures, densities and linear depths (so 
far as these have been evaluated) for various optical 
Ta for stars of various clames; the available 
information is often asked for, but appears not to 
have been collated in any standard tert. 

Many readers may be surprised to know that the 
exact solution in calculable form of the simplest 
significant problem of radiative transfer has been 
obtamed completely only within about the past tan 
years. The problem concerns the transmission of 
radiation through a highly idealized atmosphere and 
was formulated by E. A. Mime more than thirty 
years ago. Moreover, until the exact solution was 
available, there were no reliable estimates of the 
accuracy of the various approximate solutions. The 
chief ose of Dr. V. Kourganoff’s book is to 
describe all the methods so far discovered for obtaining 
approximate and exact solutions of this one problem. 
As he gays, this serves to ilustrate moet of the 
eesential difficulties of the subject. Also, the methods 
form the basis for the’ solution of more general 
problems, and some ways in which they have been 
made to do so are summarized in the concluding 
chapter. 

Dr. Kourganoff has contributed much to the theory 
which he here presents in such a well-di form 
and with such illuminating insight. Clearly, Dr. I. W. 
Buabridge’s collaboration has added substantially to 
the many merits of the book. To those whose primary 
interest is in transfer problems (of radiation or of 
neutrons) it will become indispensable. Its reading 
18 also to be strongly recommended to those beginning 
research. in theoretical astrophysics: m a subject 
where so much has to be attempted by the use of 
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somewhat crude mathematics, this would be an 
excellent remedial exercise. 

At the game time, those who do try to make 
progress by the ocruder methods may seize the 
occasion to point to this book as illustrating the 
formidableneas of the difficulties in using more 
refined mathematica for even the simplest of their 
problerns. 

The main part of the book is an exhaustive treat- 
ment of the theory outlined in the first three chapters 
of Woolley and Stibbs, which ought to be read first. 
Dr. Kourganoff’s book is complementary to Chan- 
drasekhar’s ‘Radiative Transfer” (1950), as might be 
expected from its inclusion in the same seres of 
monographs. In the latter book a smaller range of 
methods is applied to a much wider rango of 
problems. The non-gloesy paper used for the present 
volume makes it much pleasanter to read than some 
others in the series. W. H. MoCraa 


STATISTICAL METHOD IN 
BIOLOGICAL ASSAY 


Statistical Method In Biological Assay 
By Dr. D. J. Finney. Pp. xix+661. (London: 
Charles Griffin and Co., Ltd., 1952.) 688. net. 
HIS is the most comprehensive text-book 
which has so far appeared on statistical mothod 
in biological assay. Like all true scholars, Dr. 
Finney has endeavoured to give a thorough account 
of a particular branch of human knowledge. “My 
aim”, he says modestly, ‘has been to develop the 
theory and methods as far as seem practicable at 
this time, and to show the unity of the various 
aspects of the subject”, but the driving force behind 
the production of this able exposition is a great deal 
more than utilitarian. This explains its success. 
The book is written primarily for professional 
statisticians who wish to aoquire a comprehensive 
knowledge of the subject; but it is intended also 
for use by four different categories of readera: the 
professional statistician desirmg a short course in 
biological assay, the non-mathematical user of 
biological asagays, the reader whether statistician, 
biologist or chemist who requires a general survey 
of the function of statistical science in biological 
assay, and the reader whose interest lies almost 
entirely im assays based on quantal responacs. 
Suggestions are made for a first reading by each 
Claas. 

After an introductory chapter dealing with the 
purpose, history and structure of biological assays 
and the role of international standards and statistical 
science in relation to them, direct assays are next 
discussed. In direct assays the amount of the drug 
under examination necessary to produce the 
characteristic response is observed directly in each 
animal used. The rest of the book deals with assays 
depending on measured responses (fourteen chapters) 
and on quantal responses (five chapters). The 
treatment is thorough with special attention to 
general principles and with copious well-chosen 
examples. The importance of statistical design is 
rightly emphasized. 

The fourth, fifth and sixth chapters deal with 
parallel Ime assays and their efficiency, reliability 
and sensitivity. The seventh and eighth are con- 
cerned with slope-ratio assays. They are particularly 
good, and a tribute must be paid to the author here 
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for the great part which his own work has played in 
the development of this part of the subject. There 
- follow chapters on incomplete block designs, croas- 
over designs, multiple assays, the use of concomitant 
information, composite responses, the combmation 
of estimates, and then the validity and choice of 
metameters, The sixteenth chapter is concerned 
with an illustration of a general method which oan 
be used when the transformation which produces 
equality of variance in response at all dosage levels 
fails to produce a linear dosage response relation. 
_ In considering assays based on quantal responses, 
the author first considers, in a general way, the 
various transformations which might be employed 
to produce a linear dogage-response relation, and 
then shows how the computations are carried out. 
The principles of good are then discussed 
and found to be very similar to those for parallel 
line aasays based upon quantitative responses. A 
chapter is devoted to a number of alternative but 
less exact methods which have been proposed in 
order to avoid the iterative calculations of the 
maximum likelihood solution. Then follows a 
chapter on some special problems with quantal 
_Tesponses ; the treatment of estimates of the density 
of a bacterial ion from a dilution series is 
particularly valuable. The work concludes with a 
short discussion of the use of time’ as a-response. 
There are more than two hundred and fifty references, 
and seventeen. useful tables for assisting computation. 

In the subject of biological assay there are same 
matters which may still be considered controversial, 
or unsettled. Such points are the precise conditions 
under which limita of error can accurately be called 
‘fiducial’, and under which the Fisher—Behrens 
distribution can be regarded as exact; the relative 
merits of the logistic and integrated normal dis- 
tributions as conceptual modela for tolerance dis- 
tributions, and of maximum likelihood and minimum 
x? solutions ; the correct way of combming estimates 
‘ from assays of different type; and the extent to 
which efficient but laborious methoda of estimation 
- oan be replaced by methods.leas efficient but easier 
to calculate. When the suthor discusses these 
topios he is always fair. 

In one of the early chapters a valuable distinction 


is made between comparative and analytioal dilution 


assays. ‘In many assays the test preparation behaves 
as though it were simply a dilution (or a concen- 
tration) of the standard preparation m a diluent 
that is completely inert in respect of the response 
used ... Assays in current use... are almost 
. all either strictly or approximately duution assays, 

to which category the theory and methods of this 
book are restricted. In some assays there may be 
strong reasons for believing that all constituente 
of the test preparation other than ane are without 
effect on the response of the subjects. An aasay of 
the preparation against a standard preparation of 
the effective constituent is then equivalent to an 
analysis for determining ita content of the oon- 
stituent: this may be described as an analytical 
dilution assoy. In other circumstances the two 
preparations may for assay purposes behave as 
though qualitatively the same in effective con- 
stituents, though in fact they are not the same; 
the statistical methods a priate to analytical 
ageays may still be useful for arriving at convenient 
summaries of resulta, but such a comparative dilution 
assay is of more limited value as a4 basis of 
inferenoe. .. . 
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“The resulta of such a comparative dition assay 
need not bave any idity under conditions other 
than those of ita estimation. In an analytical dilution 
assay on the other hand the estimate of potency 
Bhould be independent of the assay technique 
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employed, and should agree with a process (perhaps 
chemical or physical) not using bias The 
choice of subject, respbnse, and i 


conditions should be irrelevant to the estimate 
that is formed, except in so far as they affect the 
precision of estimation.” 

The wide development of the technique of bio- 
logical amay arose out of assays against international 
standards. There is a curious ox here. Such 
assays are always intended to analytical assays, 
but this is seldom completely true. With vitamin A, 
for example, the object is (or was) to determine the 
amount ‘of vitamin A per gram in 4 preperation 
ee ee ee a AE 

chemical composition of vitamin A became 
known, the biological assay gradually became leas 
and leas necessary. To-day, vitamin A is, in fact, 
always assayed spectrophotometrically. The biological 
assay of digitalis is not strictly an analytical aasay, 
for digitalis is a mixture of several different chemical 
compounds. When it becomes practicable to dasay 
these seperately biologically, it may well be 
unnecessary to do so. In general the more nearly a 
biological assay approaches to the ideal of an 
analytical assay the leas necessary it becomes. When 
the ideal is reached the purpose of the assay is 
usually achieved. However, new biological standards 
are constantly being set up, so that the self-extinction 
of this branch of the:subject, to use Bir Henry Dale’s 
phrase, seems as far off as ever. Further, the number 
of possibilities for application of the technique of 
comperative dilution assays seems always to be 
increasing. So there ia no fear of lack of new prob- 
lems to which the fascinating statistical techniques, 
go ably described in this book, may be applied. 

J. O. IBwIN 


PHOTOELASTICITY AND. 
ENGINEERING DESIGN 


Designing 7 Photoelasticity 
By Dr. R. B. Heywood. Pp. xvi+414+22 plates. 
(London: Ohapman and Hall, Ltd., 1952.) 65s. net. 


. HEYWOOD has drawn on the extensive 

experience of the photoelastic method of stress 
analysis he has gained while working in the Research 
Department of Rolls-Royce, Ltd., and in govern- 
ment service to present his views on “Designing by 
Photoclasticity’’. . 

The title of the book, suggesting as it does that 
one can design engineering components or structures 
by photoelasticity, may prove misleading to the 
initi Photoelasticity, like ‘all the other 
experimental streas analysis, is not & 
method of design; it is a method of analysis. It 
is not a creative but an analytical activity. Photo- 
glee See BTR yE ee 
& proposed design. Given such a design, photo- 
elastic analysis can discover its weaknesses, and 
this information may or may not lead to a’ better 
design. The reviewer would wish to be the last 
person to belittle the importance of photoelasticity 
as an aid to design—it is probably the most powerful 
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tool at present available for the determmation of 
streas concentration factors—but no useful purpose 
18 served by implying that it can do what it is 
inherently unfitted to do. 

The author addresses his book both to photo- 
elasticians and to engineers, and the book is divided 
into two Part 1, which occupies about one- 
third of the length of the book, deals with some of 
the fundamentals of optics which are relevant to the 
photoelastic method of. stress analysis, with the 
properties of photoelastic model materials, with the 
preparation of models and the necessary precautions 
which should be observed if models are to be loaded 
accurately, and with the validity of the transfer of 
aoe gained from a model made of a trans- 

lastic to a prototype of mild steel or light 
alloy. alloy. This Gectinn ao deca wah the “hoses abe! 
technique used in the analysis of three-dimensional 
stres problems, giving a considerable amount of 
practical information. 

Part 2 is devoted to the discussion of information 
derived from photoelastic data and from theoretical 
and empirical work by the author and others on 
streas concentrations caused by notches and holes. 
One chapter deals with atrees concentrations im screw 
threads, bolts and nuts, while in another, improve- 
ments in the design of components are discussed 
which were obtained by paying attention to geo- 
metrical details, such ag the radii of filleta, after the 
original design had been shown to be unsatisfactory 
by photoelastic investigations. The final chapter of 
the book is devoted to the application of streas con- 
centration factors, their use in problems where 
fatigue is an important consideration and the effecta 
of size on the applicability of these factora. The 
book is well iWJustrated and is completed by an 
extensive bibliography which, although it does not 
claim to be exhaustive, should prove most useful to 
workers in this fleld. 

Bome of Dr. Heywood’s more dogmatic statements 
on photoelastic equipment and methods are not 
likely to meet with the agreement of all photo- 
elasticians ; but he undoubtedly -deserves credit 
for collecting together within the confines of one 
book @ great deal of information from a wide variety 
of scattered sources which should prove useful to- 
engineering designers. E. K. FRANI 
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NATURAL HISTORY OF 
INFECTIOUS DISEASE 


Natural History of Infectious Disease 

By Sir Macfarlane Burnet. Second edition. Pp. x+ 
356. - (Cambridge: At the University Press, 19538.) 
228. 6d. net. 


HE author of this book is not only himself a 
most distinguished research worker, but also he 
has perfected a method of presenting in a clear, 
ateble and most intelligible manner the natural 
ry of infectious diseases. He treata them as 4 
good naturalist should, when writing on his favourite 
subject, with regard to their place in Nature, their 
likes and erences, methods of dissemination, their 
social bac d; im fact, all which may be termed, 
for a better word, their ‘ecology’. 
It is poasible to regard the middle of the twentieth 
century as the end of the most important social 
revolution in history, the virtual elimination of 
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infectious disease as & t factor in human 
affairs. Could we be similarly assured of the abolition 
of war, we could feel confident of eternal peace and 
progress with the extinction of epidemica and a 
reduction of illness to mere trivialities. 

Along with this has gone a steadily increasing 
interest in the morphology and characteristics of the 
responsible micro-organisms. Every animal species 
reproduces its kind at a far greater rate than is 
necessary to msintam its numbers. 

E Segre ah Men ee dit i and the mæn- 
a species can. be regarded as the result of 
conflict between two opposing forces—what is known 
as the ‘population pressure’. As an illustration the 
lesson of the introduced domestic mouse in Australia 
is cited. In oertain years these creatures swarm m 
crops and haystacks, so that bucketfuls may be 
caught in a single night. Hawks, owls and cate gorge 
on them, while birds, like tbises, change their normal 
diet; and then, the plague ends suddenly. A few 
dead corpses litter th and the numbers 
dwindle to below normal. Some infectious disease, 
such as Streptobacillus moniliformis, has been at work 
and has done what none of the predators could 
accomplish. How far can this lesson be applied to 
man ? How comes it that all dwellers in insanitary 
citiea do not die of mfectious disease ? New parasites 
creep in like the Black Death and spread from city 
to city with rats and fleas; syphilis sweepe through 
Europe with the advance of conquering armies, but 
cholera spreads invisibly from carriers, as it did a 
hundred years ago. 

The evolution of mfection and defence is a fas- 
cipating subject which takes us back to Metchnikoff, 
toiling in his laboratory with all kinds of outlandish 
creatures, while studying the cellular reactions and 
phagocytes in DapAnea, the water flea ; and then the 
agpreasors—bacteria and protozoa—all. pass before 
our view. We can envisage eome of the stages by 
which the complex life-history of the sleeping- 
sickness trypanosome came into being, by studying 
the simple life-story of closely related forms. There 
is one trypanosome, for le, which infects the 
blood of lizards and is derived from a amall biting 
fly by the simple process of being swallowed. 

The viruses are more complex and much light has 
been shed upon ther habits and appearance by the 
electron microscope since the first pictures were taken 
by these means in 1988. The smallest particles are 
those of poliomyelitis. The study of viruses has also 
been amplified beyond computation by their culti- 
vation on the amniotic cavity, the chorioallantoic 
membrane, the alimentary cavity and yolk sac of 
the domestic egg. It ia explained, too, how much 
may be learned from contemplation of the many 
plant viruses which are of such great economic 
importance. This leads to a consideration of the 
rickettsis, which form a step between the virus of 
psittacosis and the smaller members of the group. 

The processes of defence are much more involved, 
but by this master-hand are made readily intelligible 
to intelligent minds. Finally, we are given an outline 
of the conquest of some important diseases, such as 
diphtheria, influenza, tuberculosis, plague, cholera 
and of the epic of malaria. Yellow fever, too, makes 
grand and sensational 

Enough has been said to show that this book 
makes a deep appeal to the ardent searcher after 
knowledge, as well as providing pleasant bedside- 
reading for the practising physician. 

P. Manson-BaBRr 
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Unto the Helds 
By D. W. Gillingham. Pp. 286. (London: Museum 
Prees, Ltd., 1958.) 17s. 6d. net. 
HER in this book, are the qualities—and how 
seldom they are found in conjunction-—that go 
to the making of a good book about the Englsh 
countryside ; those qualities and some others. The 
author, as @ child already sensitive both to beauty 
and cruelty, left a home in Leytonstone, while 
buttercupe could still be gathers there, for Canada, 
where in boyhood his happiest years were spent. He 
returned nearly twenty years to much dis- 
ilusionment. He has remained a ian in. spirit, 
“with my roots left deep in the wide fellowship of 
. the west’. Yet, in spite of that 1 and that 
disiltusionment, he attributes to d “such 
beauty m her countryside aa the rest of the world 
ean but dream of”. 

Mr. Gillingham, it would seem, has devoted, since 
his return to that countryside, all his acute senses 
and most of his often scanty leisure to the develop- 
ment of & passionate sympathy, the more convincing 
by reason of a background of scientiflo knowledge 
and an awareness of history and pre-history, with the 
birds and beasts, the flowera and trees, the earth 
and the skies of a cornér of Esæex at the edge of 
London. He reports on the eve of war the advance 
of decay upon that beautiful place. He finds the 
more violent assaults of war-time upon it in some 
measure dignified by a sense of purpose. ee 
from war service overseas, he recounts briefly an 
grimly ite devastation by a London County Council 
housing estate. 

Those who are capable of entering into so close 
and loving a communion with the earth and ite 
creatures, as is here with a hundred vivid and 
delightful details recorded, are rare. Those who can 
also on the printed page bring alive to their fellows 
sgo passionate a sympathy are rarer yet. Mr. Gilling- 
ham combines the accurate observation and 
of things seen and heard with an imaginative outlook 
and & handsome command of the English tongue. 
An unusual and a rewarding book, well illustrated 
by Mr. Henry Pettit. STEPHEN TALLENTE 


Annual Review of Blochemlstry 

J. Murray Luck (editor), Hubert 8. Loring and 
Gordon associate editors). Vol. 20. 
Pp. x+648. Vol. 21. Pp. x+781. (Stanford, Calif. : 

Annual Reviews, Inc., 1952.) 6 dollars each. 


HE “Annual Review of Biochemistry” was the 

firet of many hardy annuals, and is now entering 
its third decennium. The editorial committees points 
out that it b with considerable confidence in 
the belief that the reviews would be critically written, 
but that sometimes unexpectedly a review, as 
received from the author, proves to be an assortment 
of abetracts, brief, terse and numerous—the result of 
a valiant effort to treat the literature comprehensively 
rather than selectively. 

In the reviewer's opinion the majority of the 
articles in the two volumes under consideration are 
reasonably selective and are at the level of usefulness 
to be expected from the critical equipment of each 
individual author; but naturally there is variation 
from one article to another. Among subjecta which 
do not qualify for annual review are ‘Biochemical 
Genetios’’, by N. H. Horowitz and H. K. Mitchell, 
and ‘The Metabolism of Drugs and Toxic Sub- 
stances”, by R. T. Williams; and ‘“Chromato- 
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graphy”, by S. Moore and W. H. Stein. The latter 
m particular is a valuable and critical appraisal of 
B ap that is growing at once in importance and 
exity. 
iological Oxidations’” is a subject considered 
annually and is usually given first place, as being of 
fundamental importance; though the lucid and 
authoritative review of this subject by Britton 
Chance and L. Smith in Vol. 21 is the last article in 
the book, this position may reeult not from a new 
attitude to the subject but from aocidental causes. 
The production is good and the indexes are excellent. 
The standard we have learned to from “Annual 
Reviews” is clearly maintained. F. G. Youna 


Y te valued Logics 

f. J. Barkley Roeser and Prof. Atwell R. 
Tere (Studies in Logic and the Foundations 
of Mathematics.) Pp. vii+124. (Amsterdam: 
North-Holland Publishing Co., 1952.) 12 f 


Toa manual forms a most distinguished ocon- 
tribution to the literature and development of 


SES As such, ita appeal must be 

specialists, and to those whose interests 
lie in the formal structure of mathematical thought. 
Consequently, most of the space available is devoted 
to the necessary extension of truth tables, axiom- 
atizaiion, and quantification for particular predicate 
calculi 


In the present context, however, the authors’ aim 
—stated quite simply—is to see what happens when 
the possibility is admitted that a given situation may 
be other than true or false. This concept is introduced 
by a delightful dialogue in which the two authors 
split up and re-unite their names, one (Turquer) 
arguing for the status quo, and the other (Rosette) 
for adventure. The result, of course, is a foregone 
conclusion, ag otherwise the book would never have 
been written. Adventure wins, and, heartened by the 
‘ bistorio trrumphs of non-Euclidean. geometries, a start 
. i8 made. 

An intriguing section deals with some unanswered 
questions, and the probability of increased com- 
plexity when. decision-problerns have to be tackled in 
many-valued logics. The authors might well have 
mentioned the use which theoretical physicists are 
beginning to mgke—in fact, may be compelled to 
make—of many-valued systems in some of their 
crucial conoepts. For all these reasons, this little 
book is likely to become a classic in ita own right. 

F, I. Q. Rawlins 


ser OR 
a Survey of British Natural 


History.) Pp. xiv+273+40 plates. (London: 
William Collins, Sons and Co., Ltd., 1953.) 25s. net. 

HIS recent addition to the New Naturalist 

Series will appeal to many readers because of 
the intrinsio interest ane appen of the region 
described, and the very le way in which the 
authors have presented their subject. In particular, 
scientific readers will appreciate the thoroughness 
of treatment and, not the cautious reserve 
that permeates the text. Dartmoor is described and 
discussed in the text in.terms of ita value as a national 

k, its physical pattern, geol and climate, its 
So. as bogs and woodlan ita rivers and 
pools, ita flora, fauna, prehistory, history and the 
customs and outlook of its contemporary denizens. 
Bome valuable floristic and faunistio lists are given, 
and the volume ia attractively illustrated throughout. 


Dartmoor 
By L. A. Harvey and D. St. Leger-Gordon. 
New Naturalist Serie : 
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THE FLOW OF GLACIERS” 


By Da M. F. PERUTZ 
Cavendish Laboratory, Cambridge 


Introduction 
LACIERS are fed by the snowflelds which flank 
the high mountains. Snow there is 
transformed into ice in the course of to ten years. 

The ice flows down to the valley, where it 
melts away until nothing is left but the rabble which 
the glacier carried down with it from the heights, 

piled up m an ungainly moraine. 

In summer, a horizontal line can be seen dividing 


snow deposited in the preceding winter, the 
lower ons m which the bare ice is exposed because 
melting and evaporation are dominant. In a glacier 
at equilibrium the amount of snow deposited is 
balanced by the water ramoved, and the size of the 
glacier remains unchanged. For the past fifty years 
the glaciers have lived on the reserves accumulated 
durmg the rich snowfalls of the Victorian era, and 
some have now shrunk to mere shadows of their 
former selves. 

There are many kinds of glaciers. Some are acarcely 
more than snow patches and flow only a few feet a 


year. The valley glaciers of the Alps, of which the ' 


Mer de Glace is the best known, and the moat visited, 
flow with velocities of one, two or three hundred feet 
a year. The gigantic ice streams of Greenland and 
Alaska, which terminate in the sea flow much faster. 
The record is held by the Umanak Glacier in Green- 
ca which attains an annual velocity of several 


Oat Gracies eats aah pedis een ies 
flow like streams of a very viscous liquid. The 


dabei re ancient ap sea cage Alig ty Ae hate ar 
gradual on of certain waves which 


form at the foot of ice-falls. When they frst form, 
these waves skirt the ice-fall m a alightly curved 
Ime; as it flows down the glacier, each line is 

drawn out into a lic curve pointing 
valleywards, which shows t the ice flows faster 
in the centre of the glacier than at the sides, like 


water m & river, 
Theorles of Flow 


The flow of glaciers has always men of 
ecience, and until recently glaciological literature has 
been a battlefleld of contradictory theories. The 
theories can best be explained by considering the 
fate of a rubber tube extending vertically fram the 
surface to the bed of a glacier (Fig. 1). ENET 
regarded ice as a liquid of constant viscosity, which 
ee ee 
portional to the stress. The rubber tube would be 
deformed into a parabola, with the velocity of flow 
at Ne EaR EAE zero. This theory clearly 

a og glacial erogion. Orowan proposed the 

that ice behaves as an ideal plastic 

na substances of this type are assumed to be 
infinitely rigid until a oertain limiting stress is 
reached ; they then give way with infinite ease. If 


+ Substance of a Friday Hyening Discourse at the Royal Institution, 
deltvered on June 5. 


ioe were ideally plastic, the depth of glaciers would 
ee atreas is reached at 
the bed, where all flow would be concentrated. 
Orowan's ideas formed the starting point for Nye’s 
theoretical advances to which I shall refer 
later in my lecture. Chamberlin and Philip fixed 
their attention on certain internal thrust planes 
which they believed to be of crucial importance, 
while Streiff-Becker and Demorest proposed a fest- 
flowing layer in the centre of the glacier, an idea 
which gained wid adherence despite ita 
mechanically improbable nature. 

None of these theories could form the basis for 
any real advance in our knowledge so long as there 
existed no experimenta either to confirm or disprove 
them. This state of affairs stimulated a group of 
people to try to discover the physical laws governing 
the flow of ice and the molecular mechaniam on 
which these laws are based ; to apply these laws to 
the flow of glaciers and to test them by direct 
measurement of the velocity distribution inside them. 
In Great Britain, the most active members of this 

have been G. president of the 

laciological Society, W. V. Lewis, E. Orowan, J. 
MoCall, J. F. Nye, J. W. Glen and myself. Many 
others have made important contributions. - 


Deformation of Ice Crystals 


The water molecules in an ice crystal are 
in & succession of parallel layers, each layer i 
of a honeycomb P In & 
large ice crystal a misfit, usually called a dislocation, 
weakens 


sometimes the cohesion between two 
neighbouring layers, and when a streas is applied to 
the crystal the two layers glide over other. 


Stememann has found indications that such dis- 
locations occur at intervals of 10-20 million layers. 

Glen! made a rod-shaped ice crystal with the layers 
at 45° to the length of the rod and clamped it in an 


Internal thrust planes 


aa 


Extrusion 


Velocity distribution along « vertical line through a 


a: glacier acourding to different theories of flow 





meling 
from tests — 

tesis at — 1 5*0. after 
tois at — 07° 0.; A, 


stress ; 
from test ab —- 8" o. 


extengion machine. When a small continuous pull 
was exerted on the rod it stretohed to a thin tape of 
many times ite original length. This shows that a 
single crystal of ice can be deformed plastically by 
continuous application of a small stress (of the order 
of a few kgm./am.*), alth tt suffers brittle fracture 

when a large streas is suddenly applied. ` 
The same is true of a multicrystalline block of ice 
in which the crystals are closely interlocked and 
oriented at random. If a small 1 A on 
block of such ice, compression is f to go on 
rapidly at first and then more slowly until it settles 
i ae RA a a, pCO T LETS 
viscous creep. Behaviour of this type ia commonly 
observed in metals, and ice near ita melting point 
merely differs from them by requiring very much 
smaller loads to produce the same rate of oom- 
pression. i 
The important feature from the glaciological pomt 
of view is the dependence ‘of the creep-rate on the 
load and an the temperature. These relationships 
have recently been discovered by Glen, whose 
elegant and pai i iments provide the key 
to our und ing of ier flow*. At constant 
ture and with loads of between 1 and 


10 kgm./om.* the creep-rate varies as the Hrd power 
of the load. If the load is kept constant at 6 /om.* 
and the ture varied, the creep-rate by 


a factor of five between 0° and --1° O. and by a 
of 10 between —1° and —10° O. (Fig. 2). From the 
ture-dependence af the rate, Glen was 
able to show that creep is essentially due to the 
thermal motion of the water molecules in the orystal 
which constantly try to change their places; an 
external load merely provides the extra push needed 
to give direction to this general movement. 
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These results have been obtained with small 
specimens of ice made in the laboratory. Would they 
necessarily hold if the scale were several 
thousand times and the block of ice assumed the 
dimensions of a glacier ? This point has been tested 
in the following way. Any cavity hollowed out of a 
glacier contracts under the weight of the overlying 
ioe layers. If a tunnel is dug into a glacier and ita 
rate of contraction measured at different points 
along its length, the relation between creep-rate and 
load can be calculated. 

Suitable tunnels have been dug in Norway by a 
Oarmbridge expedition under tne leadership of 
MoOall and Lewis, and in Switzerland by engineers of 
the West Swias Electricity Company under the 
guidance of Haefeli*4, The resulta of their measure- 
ments have been used by Nye to derive a relation 
between creep-rate and shear streas which is in 
reasonable agreement with Glen’s laboratory testa. 
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ym bre: Laboratory $ = 0-4 Tunnels k = 0 33 

! tOO. nmd a= 3 

y = hoar sirain per year; + = shear streas in bers 
k and s — empirical constants. 


Application to Glaclers 
= In applying this law to glaciers, it must be realized 
that it oan be used only to derive the amount of flow 
wiihin the ice; it provides no information about the 
speed of sliding on the glacier bed. What oan be 
calculated is the difference between the velocity at 
the surface t, and the velocity at any depth wg *: 


thy — Mg =m dr”, (1) 





n+l 


If this relation is plotted for a glacier four times 
as wide as it is thick with a slope of 1: 10 (Fig. 8), 
it is geen that no perceptible flow within the ice 
would oocur at a of leas than 100 m.; on the 
other hand, at a de of 1,000 m. the annual velocity 
would exceed 30 km., which is more than anything 
known to-day. f 
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A glacier tongue has to remove an amount of ice 
equivalent to the annual net accumulation of snow 
which the entire glacier receives. If we take the 
accumulation area of a typical Alpine glacier as 
10 km.*, and the net accumulation as 50 am. of ice 
per year, then the volume of ice to be removed by 
the er tongue in one year is § x 10*m.*. On the 
basig of the graph the volumes removed by glacier 
tongues of different depth are: 
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é yY 
100 m. 10,000 m.* 
250 6 x 10* m.* 
1,000 LOH m" 


Thus to remove the right volume of ioe, glacier 
tongues of slope 1:10 would have to be between 
200 and 300 m. thick. Of known glaciers of this 
slope, the Grenz Gletscher is 290 m. and the Rhone 
Glacier 200 m. thick, which shows that the values 
predicted by the flow law are about right. 

Another way of testing the equations of flow is to 
see if they predict reasonable surface velocities for 
. glaciers of known depth. For this purpose u,/d has 
been plotted against the shear stress for various 
glaciers (Fig. 4). The observed velocities are on the 
average about twice those by Glen, the 
difference being presumably accounted for by sliding 
of the glaciers over their beds; but olearly the 
agreament is as good as can be A further 
interesting feature of this graph is the small variation 
in the shear streages at the bed of different glaciers, 
whidh all lie between about 0'5 and 1-5 kgm./am.’. 
This shows that the shear streas at the bed needed 
to produce a velocity of flow sufficient to balance the 
precipitation at the head of a glacier is generally of 
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the order of 1 kgm./am.*, at least in Alpine glaciers 
which are at the melting point throughout most of 
their mass. 


Direct Measurement of Vertical Velocity 
Distribution 


The most oertain method of testing the equations 
of flow, together with the many theories of flow 
previously proposed, is the direct measurament of 
the velocity distribution along a vertical lme through 
a glacier. The first experiment of this kind was done 
by Gerrard, Roch and myself*, using a method which 
had been suggested to us by Sir Edward Bullard. A 
vertical hole is drilled into a glacier and lined with 
a flexible steel tube. This tube is left in the glacier, 
to be tilted and bent by the flowing glacier 
to the different velocities prevailing at different 
depths. If he addio of i OE the tibe ia meaeured 
all along ita length at the start of the t and 
again after suitable mtervals of time, difference 
between the surface velocity and the velocity at any 
depth can be calculated. 

This experiment was done on the Jungfraufin, a 
few hundred below the Jungfraujoch Research 
Station. A hole 400 ft. deep reaching from the surface 
to the bed was made with an electric heating elament 
and lined with a 3-m. steel tube. The inclination of 
the tube was measured with an electrically recording 

instrument designed by Jason and Broad. 

The results of the pipe experiment can be sum- 


“marized in one illustration which shows the position 


of the tube in three succesatve years (Fig. 5). 

Of the surface velocity of 35 m. per year, roughly 
one-half is accounted for by sliding over the bed and 
the other by flow within the ice. The rate of flow 
deareases regularly from the surface downwards, and 
there is no sign of a fast-flowing layer in the interior 
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of the glacier. The rate of shear within the iog 


' . Increases too fast with depth for ice to be a liquid of 
n- constant viscosity and approximates to a relation 


where the rate of strain is proportional to the 3/2 


"power of the shear streas. 


.Our method of measuring the velocity distribution 
in glaciers has been taken up by two groupe m the 


Gaited States: one under Me. M. M. Miller’ working £ 


in the Juneau Toe Field, and the other under Prof. 
Robert Sharp’, working on the ina Glacier, 
both in Alaska. Sharp’s first resulta a thousand- 
foot borehole have recently been bere The 
inclination of the glacier at the site of the borehole 
is only 22’, so that the deformation of the borehole 
is slow. It will take several years to get definite 
results ; but in the meantime the preliminary measure- 
menta can be compared with those obtained on the 
Jungfracfimn and with the velocity distribution 
predicted from’ Glen's flow law. 


The quantity which is most conveniently compared . 


is the flow within the ice, uw, — ug, divided by the 
depth d (Fig. 4). At shear strespes of the order of 
1 ber, P EEE EA ee ee 
is good, but at lower stresses the glacier ioe is 

much faster than Glen’s flow law would lead us to 
' expect. This may be due to some extent to the hi 
air-content of the ice on the Jungfraujoch and 
Rink writes souient Of the eylin ake Malascinn 
glacier ; but the most important part of the dis- 
crepancy is probably due to a phenomenon which is 
of the utmost importance in glacier flow and which 
had never been clearly understood until it was 
pointed out in a brilliant theoretical paper by Nye’. 


Longitudinal Compression and Extension 


The shear strewes shown in Fig. 4 have been 
calculated on the assumption that the glaciers descend 
by simple shear on an evenly inclined plane. In 
reality, glacier beds consist of a succession of hollow 
basins alternating with steep steps. When a glacier 
deacends over a step, ita Tises and ita depth is 
reduced, and when the flattens the converse 
process occurs, just as a stream tends to be shallow 
when it descends over rapids and deep as it flows 
through a plain. Nye’ showed that the thinning and 
thickening of the glacier introduces additional strams 
which cause the velocity distribution to be distorted 
from a straight lIme—the solution for an ideally 
plastic glacier descending on an evenly inclined bed— 

This process would produce just the 
partaro from Glen's flow law which is 


The importance of Nye’s theory lies in the fact 
that it suggests an explanation for the peculiar 
erosive power of glaciers, namely, the hollowing-out 
of corries and basins are go characteristic a 
feature of the once glaciated landacape. Nyo saggeeta 
that the -up which occurs when & glacier is 
compreased t actually lead to failure along a 
series of planes where the streas is greatest. These 
planes intersect the surface at 45° and approach the 
bed ically. Nye suggests that these thrust 
planes might pick up debria from the glacier bed and 
carty them up towards the surface, rather like gravel 
tae) Segre ap fem the procad ahan enews ed 

doorstep. When the glacier is by 
descending over a convex slope, the converse set of 
thrust planes would be formed. I should like to 
that although thickening and thinning, 
that is, the banking up and stretching of glaciers, 
are essential features of their flow, these might 
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equally well take place by uniform compression and 
extension of the ice. 

The thrust planes are an attractive feature because 
they explain erosion; but they are not an essential 
feature with a flow law of the proposed by Glen. 
eae ee a Ge ed at 45° to the 

was found by Seligman and myself’ in 

tto “in the Eigergletacher, where it went hand 

in with uniform deformation of the ice under- 
neath; but this thrust plane contamed no rock 
debris. It will be interesting to see whether a thrust 
plane containing such debris can be discovered, and 
confirmed by direct measurement of the rate of 


overthrusting. 
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Rotational Slip 


iire oa eroari ar wag da whew 
hollow basin might be ground out by a glacier. If 
Nye’s two types of thrust planes come sufficiently 
close together, the entire ier could rotate about 
a horizontal axis, a type of motion first en b 
Ward and Lewis. Maas! 

Tt was in an: attempt totar thin idea Ghat Mocall 
assembled a large party of Cambridge undergraduates 
and inveigled them into digging two tunnels from 
the surface to the bed of the amall Skauthoe Glacier 
in Norway. By surveying the movement of different 
points along the glacier surface and along the length 
of the tunnels, MoOall® showed that the entire glacier 
flows by rotation around a horizontal axis. The 
thickness of this glacier nowhere exceeds 60 m, which 
is too little for appreciable flow within the ice to 
occur. Most of the flow, m fact, seems to be can- 
centrated in a thin layer of sandy ice near the bed, 
which appears to be hollowed out largely by friction, 
and thrust planes within the ice are absent. 

MoCall’s strenuous experiment has broken new 
ground by giving us a glimpee of glacial erosion in. 
action, together with a quantitative picture of every 
detail of & glacier’s movement. 

Summing up, we may say that the flow law of ice 
found in the laboratory vides & new basis for 
research on the flow of glaciers. Ita general validity 
in glaciers has been verified by measurement of the 
rate of contraction of tunnels and by comparison of 
the surface velocities and depths of Alpine glaciers 
with the values predicted from the flow law. The 
vertical velocity distributions m glaciers agree with 
the flow law at shear streases of the order of 1 bar, 
but depart from it at smaller stresses. The departure 


compression may also give rise to slip along 
planes in the course of which debris might be picked 
from the bed and shifted towarde the surface. 
is is suggested by Nye as a possible mechaniam of 
glacial erosion". ion of @ corrie by rotational 
slip of an entire glacier has been demonstrated in 
Norway. 


1 Glen, J. W., J. Raae., 8, 111 (1958). 
"qen, J. W., Meters, 178, 721 (1988). 
"Hoal, J. G., J, Glacted., &, 193 (1052). 
*Hasfell, Bu, J. Qaotol., ply 600 (1051); 2, H (1052). Haefel!, B. „and 


Tarlo ig R ae (1961). 


1088). 

, O54 (1051), 
*Perutz, M. F., and Seligman, G., Pros. Roy. Sec., A, 178, 835 (1080). 
10 Nye, J. F., Pros. Roy. Soc., A, S19, £77 (1963). 
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NORTH ATLANTIC 
WEATHER SHIPS 


reports show that the United States 
Government has notified the International Crvil 
Aviation Organization of its intention to.withdraw 
the weather ships which it maintams m the North 
Atlantic when the present international ocean 
weather ship agreement expires on June 80, 1954. 
Ocean weather ships occupy ‘fixed’ ocean stations 
and perform several duties. These duties include the 
making of surface and upper-air meteorological 
observations at t definite intervals and 
transmitting the data by radio for use in weather 
forecasting ; navigational aid to aircraft in flight by 
giving radio bearings and radar fixes, transmitting 
the latest surface and upper-air observations to 
aircraft on request and acting generally as relay 
stations between aircraft and aijir-traffic control 
centres ; air-sea rescue duties; and making oceano- 
graphic and other saciantific observations as oppor- 
tunity ite. The ships are located at positions care- 
fully selected for best fulfilment of their meteorological 
and navigational aid duties from the Norwegian Sea 
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», to between the Azores and the United States. 


The North Atlantic weather station scheme was 
arranged at a conference of the International Civil 
Aviation, Organization in 1946 and modified in 1949 
by reducing the number of stations from thirteen to 
ten. The total cost is shared among the participatmg 
nations in proportion to the number of flights made 
across the Atlantic by their civil aircraft. 

At present, the United States wholly maintains 
four stations, the United om one and Norway 
with Sweden one. The Netherlands assist in the 
operation of one station with the United States, one 
with Great Britain, and one with France; Canada 
assists the United States in operating one; and certain 
other nations contribute financially to the scheme. 
The number of ships needed to man the stations is 
at least two per station and may be three saccordmg 
to distance from base. The United States employ 
coastguard cutters, Great Britain and Norway 
“Flower” class corvettes, and the other participating 
countries use frigates in the weather ship service. 

. Besides those in the North Atlantio, the United 

States, Canada, and Japan maintain weather ships 

in the North Pacific under an entirely separate 
b. 

The ceesation of reports from the American weather 
ships would handicap weather forecasters working 
for the North Atlantic air routes mainly by the loss 
of upper-air information. Location of the often 
rather narrow belts of high wind, the so-called jet- 
streams, which may seriously increase the flight- 
times of arrcraft flying against them, is a matter of 
much concern to the North Atlantic forecaster. 
Pre-flight planning of the fuel to be carried by 
trans-Atlantic aircraft is based on the forecast upper 
winds. To obtain the same degree of safety with les 
certain knowledge of the winds to be expected would 
necessarily mean on many occasions that airlines 
would have to sacrifice paying load to carry more fuel 
as an insurance against the increased risk of encoun- 
tering headwinds stronger than forecast. This 
would be a direct financial loss to the airlines of all 
countries concerned in North Atlantic flying. 

Valuable observations are regularly made and 
transmitted by voluntary observers on merchant 
ships, but not so frequently as by the meteorologista 
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on weether ships, and, in particular, they include no 
upper-air observations. Merchant ships are, of sourse, 
almost always moving, and even with the good 
organization in force for collecting their reports, 
large areas without observations on the weather mS 
are ineviteble. 

Apart from the immediate use of woather ship 
observations in forecasting, the detailed logs are 
interchanged among the nations for the building up 
of a comprehensive climatology of the North Atlantic 
from the surface to heighta of more than 50,000 ft. 
Never before have continuous weather records from 
fixed ships In mid-ocean been obtained. Further, 
the ships provide admirable laboratories for special 
investigations in oceanography and other geophysical 
subjects, and amall expeditions from university 
research institutes have worked in them. 

It is to be hoped that a new agreement providing 
for the maintenance of some, at least, of the American 
stations will be reached before the present one 


expires. 


A WHALE-MARKING EXPEDITION 


By Dr N. A. MACKINTOSH, C.B.E. 
Natlonal Institute of Oceanography, YYormley, Surrey 


HE marking of whales oan asist nearly all 
investigations on the populations and life-cycle 
of whales, it seems the only satisfactory method of 
gaining information on many aspects of their distri- 
bution and movements, and it was carried out ona 
considerable scale by the Discovery Committee 
before the Second World War. A previous article m 
Nature! gave a summary of the mformation already 
obtained from recovered marks, and directed atten- 
tion to the need for more marking, both in the 
Antarctic and in other ions. It was noted that 
the National Institute or Oesa (which now 
includes the Discovery Investigations) could not now 
meet the cost of special marking expeditions; but 
the hope was expressed that some means of con- 
tinuing the work would be found. 

The ity of a number of whaling companies 
has now led to such an expedition, and a ship is on 
the way to the Antarctic to mark whales during some 
weeks immediately before the opening date (January 
2) of the whaling season of 1954. The marking has 
been organized jointly by the National Institute of 
Oceanography and the Norwegian State Institute for 
Whale Research. 


The importance of whale mar had been 
endorsed at recent mee of the International 
Commission, and r correspondence with 
the National Institute the former chairman of the 
Commission (Ambassador B. Bergersen) and the 
secretary of the Association of Whaling Companies 
(Mr. E. Vangstein) took the initiative in approaching 
the whalmg companies. In the summer of 1953 a 
number of these companies (British, Norwegian, 
Dutch and South African) agreed to share the cost 
of about a month’s marking by the modern whale 
catcher Hnern, owned by the Norwegian company, 
AJS Thor Dahl. Whale catchers hitherto had not 
been the ideal ships for whale markmg on account 
of their relatively short cruising range, which tended 
to restrict marking to the immediate fleld of hunting. 
But the nern is a powerful new diesel-driven vessel 
with a cruising-range which enables her to sail more 
than a month in advance of the parent factory ship, 
from which catchers are normally refuelled. 
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The nern is to reach the edge of the 
pack-ice in the later part of November, and to mark 
whales between the Greenwich meridian and South 
Georgia in the encies of the Falkland Islands. 
Prof. J. T. Ruud, director of the Btate Institute for 
Whale Research, is in charge of the work, and sailing 
with him are Mr. R. H. Olarke, of the National Insta- 
tute of Oceanography, Mr. Per also of the 
State Institute, and Mr. van Utrecht, of the Nether- 
lands Whales Research Group. December is a httle 
early for fndmg the maximum number of whales, 
but on the other hand the work will be done by a 
much more powerful vessel than has yet been used 
for whale marking, and she is commanded by an 
experienced whaler, Oaptain M. Marthinsen. Much 

ds, however, on the weather. 
ery little marking has been done in the Antarctio 
aince the War, and of the pre-war marks only small 
-numbers are now being recovered each year. The 
main object of*the t cruise is amply to increase 
the number of marked whales at large, and hence 
the number of marks recovered; but it is also 
Intended to test the value of certain modifications to 
the standard ‘Discovery’ mark, which have been 
devised by Prof. Ruud and his colleagues to improve 
their effectiveness,’ and to estimate the chances of 
marks bemg overlooked when the carcasses are 
treated at the’ factories. In July this year some 
experiments were made by Prof. Ruud, Mr. Clarke, 
and Mr. A. Jonagird at a whaling station at Steins- 
hamn in Norway. Preliminary testa with the modi- 
fled marks showed that they were worth extensive 
trials on a whale-marking voyage, and examination 
of the carcasses of marked whales and the ition 
m which a mark is lodged after penetrating the blubber 
gave further evidence that there is little risk of injury 
to the’ whale. An account of these te hás 
already been published’. It is hoped that with 
ee ee 
of marks recovered to marks fired will come 
nearer to the ratio of total whales. killed to total 
whales in the population. The latter ratio ia at 
present unknown, and it is naturally of great import- 
ance. Large numbers of recovered marks are n 
not only to make the ratio of recovered marks more 
significant but also for studies of migration, of the 
rate of dispersal or interchange between the popula- 
tions ofsdifferent regions, and of the age and rate of 
growth of whales. Of course, a single new marking 
voyage will not of all these problems, but rt 
is hoped that it lead at least to some progreas in 
. the imvestigation of this interesting mammalian 
ation and assist the work of the International 
Commision. 

For subsidiary work during the voyage, especially 
for observations on sea turæ and the shoals 
of kril (Euphausia superba) on which whales and 
other animals feed, the Hnern is equipped with a 
sea-thermograph, a ‘flah-finder’ echo sounder, 4 
bathythermograph, and a l-metre townst.- 

It has been arranged that the National Institute 
of Oceanography will act as co-ordmating body, and 
will receive. all recovered marks. The Norwegian 
Institute will receive duplicates of all such data, and 
the two organizations will co-operate in examining 
the material A report on the voyage will be sent 
to the International Whaling Commision and to the 
whaling companies participating in the scheme. 

1 Mackintosh, N. A., Natures, 160, 435 


(1952). 
* Ruud, J. T., Clarke, RB H., and Jonegird, A., North Hralfengsthid., 
8, 420 (1083). 


NATURE 


. the o 


November 21, 1953 VoL’ 172 


PHYSIOLOGY OF ATHLETIC ` 
TRAINING 


LTHOUGH a large amount of time, effort 

and money is expended on the training of 
pas and animal athletes whose subsequent 
performances are witnessed in the aggregate by 
thousands of spectators, it was probably the 
inherent interest in the subject which led the 
Physiology Section (I) of the British Association 
to devote a whole day at the Liverpool meeting to 
a symposium on the “Physiology of Athletic 
Training’. The methods of both men and 
animals are mainly empirical ; i aA 
panel of speakers made p 
athletes, trainers and a ena 
e gee) Eat de apes cel peers 
discussion would show what asseesment, on a 
physiological basis, could be made of training 

methods. 


Middle- and long-distance running was taken by 
Prof. A. Hemingway (University of Leeds) as a 
fairly straightforward example of athletic perform- 
ance. It requires skill, but not m the sense of 
using specialized techniques of handling implements 
or of employing strategy and tactics aa in complex 
games. The limitations to performance in running 
are ultimately dependent on chemical reactions in 
muasale. Some of the reactions are anaerobic; but 
they can only be used to a limited extent. If oxygen 
is available the overall reactions can be serobio, 
and the extent to which they are used is dependent 
upon the oxygen supplies to the muscles. If the 
rate of energy liberation outstripa the available 
oxygen supplies, then part of the energy must be 
supplied by the ye mechaniams. But as 
these are limited, fa must ultimately ensue, 
the period elapaing before ita onset depending an 
the rate of energy liberation. The fundamental 
problems of the athlete are to convert his energy 
into locomotion with maximum efficiency and to 
aa cc AE tek Sgt Sl ah 
ee by aerobic . To what extent 

does training help in solving these problems ? 

Comparisons between trained and untrained men 
show great differences in their ability to take up 
oxygen. The highest rate of uptake measured. 
on & trained athlete ıs 5-3 |.fmin. when breathmg 
atmospheric air at normal presure. The ability to 


output of blood from the heart. Such differences 
as there are betwean the capacity of the lungs, the 
rate at which they can be ventilated, or the com- 
position of the blood, in trained and untrained men 
are insufficient to explain the discrepancy between 
their ability to take up o The main difference 
seems to be in the output.of the heart. Recent 
advances in the technique of measuring the output 
of the heart make it possible to estimate that the 
maximum output may rise to about 40—50 1./mm. 
In a first-class middle-distance runner. The severe 
traming methods used by some long-distance runners 
increases the strength of both the skeletal muscles 
and the heart. The athlete makes optimum use of 
which is available through this large 
blood output by running usually at a constant pace 
and by employing an economical style. Recent 
Scandinavian work illustrating the relationship 
between stride-length and efficiency of ranning was 
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quoted by Prof. rape eles For a given. pace there 
is an optimum length of stride. Preliminary exercise 

-up’——improves subsequent performance 
and seems to produce its effecta through a local 
increase in temperature of the working muscles. 
Whether the change in temperature directly affects 
the properties of the muscle or operates by producing 
an increase in blood flow is still undecided. 

That lack of oxygen is the main factor limiting 
the distance runner was stressed by Mr. Roger 
Bannister (8t. Mary’s Hospital Medical School, 
London), who deecribed experimenta which he had 
performed in Oxford upon himself and athletic 
colleagues. The subjects undertook severe stan- 
dardized exercise on a treadmill, while breathing 
mixtures of oxygen and air. They were exhausted 
after running for about eight minutes with atmo- 
sphere air; if was added to give 38 per cent 
concentration, the performance was improved, while 
with 66 per cent oxygen the runners appeared to 
be able to continue indefinitely. It was suggested 
that because of vascular sahunte in the lungs, there 
might be an actoal reduction of the oxygen sature- 
tion of the arterial blood during severe exercise 
which was mitigated by enriching the air with 
oxygen. ee E 
alternative to the use of an oxygen mask ! 

ining methods in current use were described 
by Mr. G. H. G. Dyson (chief coach, Amateur 
Athletic Association). With the aid of ‘loop filme’, 
which enabled the audience to have a peters 
phase of movement projected ely, he 
showed the characteristic styles of champion long- 


distance runners, emphasizing how the stride is- 


developed from a vigorous thrust, or drive, of the 
back leg. The back leg, often flexed at the knee 
with the foot above the level of the knee jomt, is 
then forward in fashion, and the 
runner almost flat-footed with the foot very 
little in front of the body. The length of stride is 
rather shorter than might be expected from body 
height. Training aims at developing strength, 
endurance, efficiency of movement and judgment 
of pace. Although the methods of various successful 
athletes may appear to differ, they are very similar 
in their esentiale. Early training for the develop- 
ment of muscular strength might consist, as with 
the Scandinavians, in running in snow, or crom- 
country , Or even ing m heavy boota. 
This would be followed by later training in which 
the athlete would obtain practice in running at 4 
T appropriate to his race, interspersing his 
running between longer periods of slower 
running. Thus, in training on a track, an athlete 
aiming at a record ormance at three or six miles 
(5,000 or 10,000 metres) might run one lap (4 mile) 
E sepa are ets Nye eae as, 2 
at a slower speed. might be continued 
for two or three og while the athlete runs about 
twenty miles. 

To some extent the athlete, already possessing 
ability, improves in strength, endurance and skill 
by repetition in training of a standard performance 
at intervals long enough to avoid fatigue. But 
attempts have been made to strengthen nae 
muscle groups by special traming, and Mr. T. 
Adamson (University of Leeds) touched on ae 
subject when he described experimenta on under- 
graduates in which the limit of each individual’s 
capacity to perform certain movementa-—for example, 
His cabar GF tities a boami conid. Be ‘ih maba — 
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has been determined. The subject then makes ao 
circuit, which contains a number of these tests, in 
a given time and orms each one a certain 
roportion—say & or & third—of his maximum. 
eriodio testing showed signifioanh improvement in 
performance, both for strength and endurance, and 
the training rate was altered accord This 
method of training differs from that usually followed 
by an athlete because the amount of work pre- 
scribed for training is quantitatively adjusted to the 
previously assessed capacity of the subject. 

Two papers on animal training emphasized a 
theme already raised by Mr. Bannister in discussing 
the physical build of athletes: runners are bred 
rather than made. The trainmg of the track-racmg 
(Guess was described by Mr. J. K. Bateman 

Ned ound Racing Association) in & paper read 

f. E. O. Amoroso, Great attention is paid to 
(ea ee ee ee and 
muscular growth, and from about three months old 
he is given plenty of opportunity for free exercise. 
Even a short period off his legs during the phase of 
rapid growth is likely to prevent a puppy from 
becoming a satisfactory racing dog. When about a 
year old, running training begins, and the galloping 
distance is gradually increased until the puppy can 
run at full speed for about 250 yards. Regular work 
and good feeding are. continued on & progressive 
scale, but the distance over which the dog runs at 
full speed is only gradually increased, and he will 
only do this occasionally. Even when the dog is 
fully trained and im racing trim for races of 500-700 
yards, a full-speed run over a distance is only done 
two:or three times a week. 

Each day when in racing trim the dog, apart from 
a period of about fifteen minutes self-exercise, has 
a walk of about two miles at a slow trotting pace. 
It was interesting to hear how much less traming 
work is undertaken by canine sprinters as compared 
with the corresponding human athlete. When 
endurance is required, as in the coursing greyhound, 
a great deal more road walking is undertaken. The 
dog does not control his He will always go 
all out at the beginning of a race, and his speed 
diminishes as he tires, unless sorne slight break, as 
in coursing or hunting, gives opportunity for 
recovery. A horse can undertake long-distance 
races because he is controlled by the jockey, and his 
energy output can be spread over a period. 

The importance of breeding in the production of 
the successful racehorse was stressed in a paper by 
Mr. J. L. Jarvis, the Newmarket trainer, read by 
Mr. W. O. Miller (Equme Research Station, New- 
market). Almost all the winners of classic races can 
be traced back in their pedigree to some great race 
mare. Mr. Jarvis outlined the sequence of training 
a horse for the Derby, where a combination of 
speed and endurance is required. Training begins 
with the breaking in of the horse as a yearling, and 
he is regularly exercised for about an hour and a 
half each day during his first season. The next year, 
in the spring, he will first be given some trotting 
exercise on the roads, and then steady oantermg 
exercise which is gradually increased in pace and 
distance. The prime aim of this training is said to 
be the building up of the muscles; but at the same 
time the resources of the circulation are increased 
so that the animal is able to meet the mereased 
capabilities of the muscle with better supplies of 

oxygen. Training occupies about an hour and & 
half each day, unless the horse is being trained for 
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Abiane hen aoa beel . Unlike the 
human athlete, runing over even shortish distances 
at a likely racing pace does not seam to be part of 
the technique of horse-training. The way in which 
a race is actually run—the initial pace, the running 
for position—-depends upon the re ing and not 
upon the horse’s judgment of if an 
art, declared Mr. Jarvis, a ayaa E E n 

must be suited to the mental and physical con- 


stitution of each icular animal. 
Finally, Mr. J. P A Football Olub) 
and Mr. J. Egan Football Olub), two well- 


known trainers and oceches of professional foot- 
ballers, Association and Rugby League respectively, 
gave accounts of their methods of training. They 
made it clear that a fitness for endurance 
and ability to run on occasion makes only a 
foundation on which the particular skills of the game 
can be imposed. Mr. Egan analysed the duties of the 
different players in a team, showing, for ee 
how the physical and physiological 
of a wing in Rugby fi difer 
from those of a forward and pomting out that, 
although an all-out run of fifty yards is usually a 
maxmum, very few players are likely to undertake 
it; frequently, very rapid acceleration over a few 
yards ig more important than firat-class 


sprinting 
ability. Initial R O n E the 
season. concentrates on running to promote 


leas inclined to an Association football team 
as @ collection of specialista, his training require- 
ments seamed to be on similar lines, with emphasis 
on the practice of the skills required for the game. 
Both trainers regarded speed in running as unim- 
portant m itself. Many great players have been 
relatively slow runners, but their knowledge of the 
game and anticipation has often given them actually 
several yards start of their opponents. 

One point which emerged clearly from the papers 
and from the discussion was that the term ‘fitness’ 
should be applied only towards a specific end. A 
certain degree of muscular development and ability, 
through the circulation, to transport oxygen is 
necessary for any sustained muscular activity— 
this might be termed a ‘ fitness’. But beyond 
this there must be a ‘specific fitness’ involving the 


development of icular muscles and the 
ment and use of particular skilla, such as judg- 
ment and economy of effort for the & game 


TA for the football player and control of the 
horse the jockey. 


OBITUARIES 
Dr.. Winifred Brenchley, O.B.E. 


De. Wosurpap BrewoHiay, the well-known agri- 
cultural botanist of the Rothamsted Experimental 
Station, died at her home at en, on October 
27, after a long and crippling illness which, however, 
was mercifully without great pain for her. She was 
pea e 10, 1883; her father was a 

achoolmaster at Camberwell, at 
ee r In early child- 
hood, while recovering fram measles, a well- 
intentioned friend took her out for a drive: she 
caught a chill which so gravely mjured her ears 
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that she suffered all her lifo from deafness. But she 
never allowed this to interfere with her work or her 
social activities or with her never-failmg helpfulness 
to her younger colleagues. 

From James Allen’s School, Dulwich, she went 
first to the Swanley Horticultural Oollege, and then 
to University Oollege, London, to study under 
F. W. Oliver, with whom. there grew up a life-long 
friendship. In 1906 she went to Rothamsted, the 
first of the staff that A. D. Hall was then assembling, 
and the first woman scientist to be appomted, either 
there or at any other agricultural institution in the 
country. 

She soon started investigations on plants by the 
water culture method which she, and afterwards 
her colleague Katherine Warington, developed mto 
an instrament of remarkable effectiveness. From 
the outaet ahe included metallic saltas known to be 
toxic at high concentrations, and watehed for the 
stimulus they were to exert at low con- 
centrations : ee methods had not yet 
arrived, and she narrowly missed discovering the 
essential role of the trace elements. ‘The earlier 
resulta are summarized in “In ic Plant Poisons 
and Stimulants”, published in 1914 by the Cam- 
bridge University Press; a later revised and 

edition came out m 1927. The work oon- 
tinued, however, during all her time at Rothameted : 
the last elament dealt with was molybdenum. f 

Through Olivers influence, Dr. Brenchley 
a second group of investigations: ecological 
of the lex floras of farmed land. The effects of 
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) in 10924: 
continuing the work when she retired. Her studies 
of weeds in arable crope and were brought 
together in “The Weeds of Farmland” 

1920), extended later to imclude studies of the 
viability of weed seeds in the soil: she was able to 
show that some had remarkable powers of survival 
for many years. She also studied the effecta on the 
growing plant of individual factors that make up 
the natural environment, i temperature, 
light and nutrients. These ical studies did 
not exhaust her acientific interests; she and Dr. 
A. D. Imms, then the Rothamsted entomologist, 
became great friends, and with his help she acquired 
considerable knowledge of insecta. 

Dr. Brenchley summarized the first thirty years 
of her work in the Rothamsted Annual Report 
for 1935, and the next ten in the issue for 
1989-45. She retired in Septamber 1948, intendmg 
to write up her acoumulated observations. These 
had been made with great care and deserved closer 
study than her busy working life had allowed; but 
N gearhead pas 

esp regret of a wide circle of friends at Rothamsted 
aa fer beyond. E. JOEN RU88NLL 


Dr. Wendell C. Bennett 


WENDELL C. BANNETT, & i s student 
of Peruvian archpology, died on September 6 in 
his forty-eighth year. His end, while swimming off 
the ahore o Martha’s Vineyard in Masachusetta, waa 
a tragio one. 

At the time of his death, Bennett occupied e 
number of important posta at Yale University, where 
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he was a professor of anthropology, a fellow of 
Pierson College, a research aasociate of the Peabody 
Museum and chairman of the Department of 
Anthropology. These were a few of the academic 
evidences of a highly successful career, which hed 
been remarkably steady in its progress and exoep- 
tionally fruitful both in schol ip and in personal 
influence. 

Almost from the first, Bennett had devoted himself 
to the pre-history of South America. With the exoep- 
tion of two early apprentice eaaays, ane on the culture 
of the Tarahumara of northern Mexico and the other 
on the archæology of the Hawaiian Islands, his 
research was directed almost exclusively to South 
American archeology. His first undertakings in this 
area, were begun while on the staff of the American 
Museum of Natural History, where he remamed for 
seven years. These were rewarding years, during 
which he laid the groundwork of his own subsequent 
researches which very largely were responsible m 
establishing Peruvian archmology on the sound 
footing it now occupies. 

ie areas ae toa ii ns ans it 
stratigraphic excavations in Bolivia, working at the 
famous site of Tiahuanaco. For this fundamental 
work he was decorated afterwards by the Bolivian 
Government. While still at the American Museum 
of Natural History he carried out signifloant excava- 
tions in the north coastal area of Peru and in 
Venezuela. The former led to a redefinition of the 
chronological sequences of Peruvian archmology and 
the latter provided the first systematic archeological 
data for Venezuela. 

On leaving the American Museum of Natural 
History in 1938, he moved to the University of 
Wisconsin, attracted there by the opportunity to 
teach. In 1940 he was invited to Yale, where he 
remained until his death. During his association with 
Yale, Bennett was able, despite his teaching and 
administrative duties, to continue his archmological 
research. One of his outstanding achievements in 
this period of his career was the part he played m 
organizing the Virú Valley project. Out of this large 
co-operative venture came his fine study of the 
Gallinazo culture. The last archpological enterprise 
on which Bennett was engaged is not yet published, 
but 1t-is in the preas and is concerned with the 
problem of the development of coastal Tiahuanaco 
culture. 

The confidence of his fellow anthropologists that 
Bennett enjoyed and his reputation for sound counsel 
were reflected in the numerous posts to which he was 
elected and appointed in professional societies and 
organizations. He was preaident of the American 
Anthropological Association in 1952, and executive 
secretary of the Joint Committee on Latin American 
Studies from 1942 to 1944. He was chairman of 
Yale’s Area Studies Executive Committee, and he 
was active in the Social Science Research Council. 

Wendell Bennett was born in the Middle West 
in Marion, Indiana—2n August 17, 19085, the son of 
William Rainey Bennett, a minister and lecturer. 
His schooling was in Chicago and his university 
career at the University of Chicago, where he was an 
excellent scholar as well as an exceptional athlete. 
In 1925 he married Hope Ranslow and from this 
marriage two daughters, Lucy and Martha, were 
born. As a person Bennett great charm 
and warmth. He had a fine gift for fri Ip to 
which all varieties of le responded. It waa, in 
fact, this lovable quality which contributed so greatly 
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to his success ın orgamzing. As an archmologist 
he was rigorous and critical, demanding the highest 
standards of profeasional competence from himself 
and from his colleagues. His oontributions have 
been fundamental in advancing our knowledge of 
He will be mourned by a wide circle of friends and 
colleagues for the feeling of personal losa that the 
de of a generous spirit always leaves, and for 
the sense of loas that the interruption of a full career 
always implies. Hasnay L. SHarizo 


Prof. N. D. Zelinski! 


Nromoras DTRIVIOE Zaninsk was born on 
February 6, 1861, in Tiraspol in the Province of 
Kherson. He received his school training locally and 
in Odea, and afterwards went to the University 
of Novorossisk. Later he studied in Leipzig and in 
Gottingen, working there in the laboratory of Victor 
Meyer. In 1888 he obtained his master’s degree and 
was appointed lecturer at his old University of 
Novorossisk. There he presented first his master’s 
thesis dealing with thiophene chemistry in 1889, and 
two years later a thesis for his doctorate on the 
stereoisomers of saturated carbon compounds. 

Zelinskii was appointed adjunct professor in 
Moscow in 1893 and, except for six years spent at 
Bt. Petersburg, remained there until his death on 
July 31 of this year. The six years interruption 
occurred during 1911-17, when in company with 
a hundred other professors and teachers he resigned 
as & protest against the dismiæal of the entire 
administration staff of the University of Moscow by 
the Mmuistry of Education. 

Although Zelinskii’s contributions to chemical 
knowledge ranged over a vast fleld, including hetero- 
cyclic derivatives, protem hydrolysis and the syn- 
thesis of a-amino-acids, his chief contributions were 
to hydrocarbon chemistry. In 1891 he prepared the 
first synthetic naphthene, 1.8-dimethyleyclchexane, 
and showed its close relationship with the octa- 
naphthene of Caucasian petroleum. This, and later 
work on the synthesis of saturated cyclic hydro- 
carbons, ranging from simple to complex polycyclic 
systems, brought with it an interest in petroleum 
and the terpenes. As early as the ’nineties he took 
an active mn the operation of a plant to prepare 
aromatic hydrocarbons by pyrolysis of petroleum, 
and thus was among the earliest pioneers of petro- 
chemicals. Later, he showed that aromatics could 
be more conveniently produced from petroleum by 
catalytic dehydrogenation of naphthenes than by 
pyrolysis. This resulted from his discovery in 1911 
that cyclohexane derivatives can be converted to 
aromatic hydrocarbons by over & suitable 
catalyst, an observation which led to the establish- 
ment of a school of contact catalysis under his 
leadership. His contributions in this fleld were 
immense ; he was the first to use platinum metals 
as hydrogenation/dehydrogenation catalysta and to 
differentiate between O,- and C,-naphthenes by their 
behaviour on dehydrogenation—a valusble tool in 
his investigation of the composition of petroleum. 
Isomerization, desulphurization, cyclization and many 
other proceases of technical interest owe much to his 
pioneer efforta. His intereste included also the 
origin of petroleum, where no doubt his early 
association, in 1889, with an expedition to the Black 
8ea, which proved the bacterial origin of the hydrogen 
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sulphides present in its ee encouraged his views 
as to the organic origin of petroleum, views which he 
tal work on the thermal 


experimen 
ee ee ee 


ited in vast quantities on the shores of 
Lake Balkhash. 


Zelinskii’s first appeared in the Journal of 
ths Russian Society when he was a student 
in 1884, and in the atxty-seven years that followed 
he published more than five hundred others, moluding 
many with some hundred and forty of his students. 
On three occasions he was awarded the highest honour 
of the U.8.8.R.—the Order of Lenin. He also received 
numerous other honours from the of the 
US8.R., inehiding the title of Hero of Socialist 
Labour 8. F. Brow 
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Nobel Prize for Physics for 1953 : 
Prof. F. Zernike 


aa work ot Bree F. Zernike, who has been 
awarded the Nobel Prise for Physics for 1958, 
includes many distinguished contributions im flelds 
other than optics, but his successes in this branch 
' of physics alone have been sufficient to earn him an 
international reputation. His serious interest in 
optics seems to have started some twenty years ago. 
In 1984 he published a diffraction theory of the 
Foucault knife-edge test for the figure of astronomical 
telescope mirrors. This work was notable on two 
counts: for the discovery of the so-called circle 
polynomials (now widely, and rightly, known 4s 
Zernike polynomials), and for the mtroduction of 
the method of hase contrast. Almost immediately 
Zernike that the same method could be 
used in the other extreme of optical instruments, 
namely, the microscope. The fruitful results of this 
invention, especially in biological work, are both 
sufficiently widely known and to require 
no comment. This being so, it is easy to forget 
Prof. Zernike’s other contributions to optics. His 
work, and that of his ils, on the diffraction 
theory of aberrations, de study of 
these effects, the use of the method of the ‘coherent 
peck eee aad e 
coherence, equally i 
tribution to our present knowledge of optics. Prof. 
Zernike is well known in Britam. He has delivered 
the Thomas Young Oration of the Physical Society, 
and in 1952 he was awarded the Rumford Medal of 


the Royal Society. 
Royal Soclety: Award of Royal Medals 

H.M. Toa Queew has been graciously pleased to 
approve recommendations made by the Council of 
the Royal Society for the award of the two Royal 
Medals for 1958 as follows: to Sir Paul Fildes, 
OB ., F.R.8., for his classical researches on growth 
factora for bacteria and for laying the foundation 
of work | to a rational to chemo- 
therapy; to f. N. FE. Mott, F.R.S., for his 
eminent work in the fleld of quantum theory and 
particularly in the theory of metals. 
Metrology at the Natlonal bi GOR 

Teddington : Mr. F. H. Rolt, O.B 


Mr. F. H. Rorr, who has retired from his post as 
the superintendent of the Metrology Division of the 
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Wa regret to announce the following deaths : 

Dr. W. R. i librarian of the University 
of Glasgow and keeper of the Hunterian books and - 
manuscripts, on October 25, aged sixty-three. 

Prof. Colin G. Fink, recently head of the Division 
of El istry, Columbia University, and 
president in 1917 of the Electrochemical Society in 
the United States, aged seventy-two. 

Mr. H. J. Hornby, chairman of A. Gallenkamp 
and Co., Ltd., and chairman during 1841-43 of the 
British Ware Association, Ltd., on 
November 2, aged sixty-eight. 

Prof. E. Piwowarsky, profeasor of general metal- 
a ely ee ask le 

ool, Kachan Foundry-work in the Technical High 
ister en, aged sixty-one. 
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National Physical Laboratory, Teddington, has been- 
essociated aince 1912 with the laboratory’s work in 
the fleld of engmeering metrology and standardiza- 
tion. During the First World War the widespread 
application by the of Munitions of the 
principles of mterchangeable manufacture placed 
enormous demands upon the Laboratory for veri- 
fications of reference standards and gauges, and for 
the development of methods and apparatus for the 
measurement of dimension and shape. 


Precise 
Appreciation of the economic advantages of quantity 
production gave rise later on to studies in the 


Metrology Division of the basic principles underlymg 
suitable demgn of eerie bia oon ta and 
the efficient control of such products by accurate 

i Mr 


gauging or measurement during manufacture. í 
Rolt was le for the prosecution of many 
of these ies, and for several developments of 


methods and apparatus now widely adopted in the 
ice of engineering Inspection. His “ 

and Fine Measuramen: lished in two volumes 

in 1929, achieved world-wide renown and apprecia- 

tion. In 1941 he was seconded to the Ministry of 
ly Tool Control), in which he served 

the end of the Second World War, first as 


O.B.E. He succeeded Mr. 

Se gear ees of the Metrology 
Rolt has contributed much to 

the work of numerous committees of the British 
Standards Institution and of other organizations, 
both national and international, concerned with the 
establishment of engineering standards. He took a 
leading pert m the post-war American—British— 
Canadian conferences, one of which led to the 
adoption of the unifled screw thread. He is also 
keenly interested in the education of engineering 
studentas and apprentices, and was instrumental in 
introducing engineering metrology as & subject for 
the Higher National Certiflcates im mechanical and 


production engineering. 


Dr. H. Barrell 


Mer. Rout is being succeeded by Dr. H. Barrell. Dr. 
Barrell was educated at the Royal Grammar School, 
High Wycombe, and the Royal College of Science, 


‘London, where he studied physics and later specialized 


in spectroscopy. He joined. the staff of the National 
Physical Laboratory in 1923, and was associated 
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with Mr. Sears, of the Metrology Division, in determ- 
mations of the metre and the yard in wave-lengths 
of light, and of the refractive index and dispersion 
of air. In recent years he has had charge of research 
work m the Division into optical and microwave 
interferometry, directed towards improving the 
precision of length measurements, and he has pub- 
lished many papers on this subject, particularly 
since the War. Though his work has been chiefly 
on the physical aide of the Metrology Divison, Dr. 
Barrell has had considerable experience of engineering 
metrology, especially since 1939. During the War he 
successfully adapted the pneumatio gauging principle 
im machines for simultaneous multiple inspection 
of several dimensions on certain types of ammunition, 
and this principle was later applied by him to the 
measurement of variations from uniformity of wool 
and cotton between the carding and spinnmg 
operations. 
Department of FENE a i] British Museum: 

Mi. H. J. Braunholtz, C.B.E. 


Mr. H. J. BRAUNHOLTZ retired from the kee I 
of the Department of Ethnography m the Briti 
Museum, London, on October 12. A member of St. 
John’s College, Cambridge, Mr. Braunholtz studied 
classics and modern languages, graduatmg im 1911, 
and became an assistant keeper in the British Museum 
in 1913 under the late Captain T. A. Joyce, who was 
head of the Ethnographical Section of the Depart- 
ment of Oriental Antiquities and Ethnography. In 
1938 Mr. Braunholtz was appointed keeper of the 
Department, and, when ethnography was made a 
separate department in 1945, he became its first 
keeper, so that, a from the period of the First 
World War when he served in the R.A.M.C., prac- 
tically the whole of his working life has so far eee 
devoted to the Museum. When he entered the 
Museum, the staff was very small, and he was 

le for the registration of material from the 
whole field covered by his Department. A oon- 
scientious and exact scholar, he made the moet of 
his o ities and developed an extremely wide 
and detailed knowledge of the vast ethnographical 
collections of the Museum, and through them of the 
customs and habits of their makers. The collections 
include particularly flne series of objectes from the 
ancient civilizations of Central and South America, 
a subject particularly dear to the heart of his old 
chief, Joyce, and Mr. Braunholtz followed him in 
making this a special mterest. Apart from ancient 
America, he gave particular attention to the Pacrfic 
and Africa south of the Sahara, and his knowledge 
was deepened by fleld trips to East and South Africa, 
where he did not confine himself to the work of 
modern peoples but also made on his own account a 
large and well-documented collection of stone 
implements, which he afterwards gave to the Museum. 
A later visit to West Africa on behalf of the Colonial 
Office resulted in recommendations which led to 
action to preserve examples of the art and material 
culture of the peoples of the West African Colonies, 
including the establishment of museums. Another 
result of his trip was that the Oni of Ife kindly 
allowed his famous series of bronze heads to be taken 
to d for treatment and temporary exhibition 
in the Museum. Outside the Museum, Mr. Braunholtz 
has rendered conspicuous service to the Royal 
Anthropological Institute as a member of the council, 
honorary editor and president for two terms. He 
was made C.B.E. in 1951. 
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Mr. A. Digby 
Mr. BRauNHOLTz is succeeded as keeper by Mr. 
Adrian Digby, who graduated from Brazenoso 
College, Oxford, where he also obtained the diploma 
in anthropology. Mr. Digby entered the Museum as 
an assistant keeper in 1932 and was appointed deputy 
keeper of the Department of Ethnography shortly 
after the end of the Second World War. During the 
War he worked for Naval Intelligence and was for a 
time attached to the Hydrographic Department of 
the Admiralty. The areas which have claimed most 
of his attention are Oceania and America, and he 
a acti in the archwology of Central America. 
is also particularly interested in various aspecta 
of technology, including sailing and navigation, of 
which he has practioal experience. After representing 
the Museum at the T'wenty-ninth International 
Congress of Americanista, held in New York ın 1949, 
Mr. Digby made a tour of museums in the United 
States in order to study methods of display and 
other museum techniques. When the Ethnographioal 
Gallery of the British Museum was reorganized after 
the War, his exhibits of American archeology and 
ethnology pomted the way to the arrangement of 
the whole gallery. 


Atomic Energy In Great Britain 
Taa White Paper on the future organization of 
the United Kingdom Atomic Energy Projeot (Cmd. 
8986; pp. 10; London: H.M.8.0., 1953; 6d. net) 
summarizes the main recommendations of the Com- 
mittee set up last April, with Lord Waverley aa 
chairman, “to devise a plan for transferring 
responsibility for atomic energy from the Ministry 
of Supply to a non-Departmental organization and 
to work out the most suitable form for the new 
organization, due regard being paid to any con- 
stitutive and financial implications’. These recom- 
mendations have been accepted by the Government, 
although the report itself will not be published in 
full because it deals with many mattera which, for 
reasons of security, cannot be disclosed. They 
include the establishment of an Atomic Energy 
Corporation, as @ statutory corporation, with an 
executive board and carrying the responsibility for 
the establishments at present controlled by the 
Atomic Research Establishment, by the 
Production Division of the Ministry of Supply and 
by the Atomic Weapons Research Establishmant, 
although the Ministry of Supply will retain respons- 
ibility for the conventional componenta of atomic 
weapons. The Waverley Committee suggested that 
the Lord President of the Council was the most 
suitable Ministar, of high Cabinet rank and with no 
rail reaR responsibilities i on the 
of atomic energy, to be designated as nsible 
to Parliament for monies a sine vided for the Cor- 
poration and for policy directions given to the 
Corporation, and this cae aie has been adopted 
by the Government. e Lord President of the 
Council will also be chairman of the Ministerial 
Committee, representative of all Ministerial Depart- 
ments concerned with various aspecta of atomic 
energy. The Ministry of Defence will remain generally 
responsible for the allocation of resources available 
for defence purposes between atomic weapons and 
conventional arms, and for the distribution of effort 
between the research, development and production of 
atomic weapons. 
Administrative preparations for giving effect to 
the Oommittee’s recommendations are being made. 
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An Order in Council transferrmg onasibility for 
atomic energy from the Minister of ly to the 
Lord President of the Council as from January 1, 
1954, will be laid before Parliament, and later a Bil 
will be mtroduced to provide for setting up the 
Corporation. It w LE that the chairman of 
the Board of the tion will act as general 
manager, and the Board will molude four whole-time 
functional directors : for engmeering and production ; 
for weapons; for research; and for administration 
and finance. Two part-time members with no 
seperate technical function are alao proposed. It is 
emphasized that salaries offered by the Corporation 
should not be seriously out of scale with those paid 
by other public corporations, and it is suggested that 
the staff of the atomic energy undertakings should 
be seconded to the Corporation at the vesting date 
for an mitial period which t extend to two 
years, during which they would retam their Crvil 
Servico status Before the end of this 
iod, the Corporation would be expected to offer 
mdividuals employment on appropriate terms which 
they would be free to accept or decline. Security 
would be primarily the responsibility of the Cor- 
ration, subject to the right of the designated 
Mmister to satisfy himself aa to the working of the 
arrangements. ‘he White Paper atreases two pomts 
in conclusion: first, overall policy will remain firmly 
in the hands of Government, and objectives and 
policy will be determined by Government directives ; 
second, the rights and interesta of existing staff will 
be fully respected, and consultation with staff 
representatives will take place at the appropriate 
time. j % 


New Publications Facilities of the Chemical 


Soclety 

Tuma Chemical Society has recently announced 

lans for two new services to be available from next 

anuary to Fellows of the Society and othera. The 
Society is to commence the publication, under the 
title of Ourrent Chemical Papers, a monthly world 
list of new pe in pure The entries 
will inckude titles of papers (expanded. where neceg- 
sary), the authors’ names and the references to the 
original journal, and will be claasifled into the 

branches of o under some twenty 

different headings. This publicatazon is not mtended 
to become a substitute for an sabstractmg service, 
but ıt 18 designed to advise research workers of newly 
published papers more rapidly than would be 
possible in a journal publishing fall abstracts. There 
will be no index. The price for Fellows will be 25s. 
a year (as part of their publications allowanoe), and 
for outside subscribers it will be £2 10s. a year. The 
second scheme which the Souiety has introduced is 
that offprinta will be made avaiable of individual 
papers published in ita Journal. The Procesdings of 
the Society (which is issued free each month with 
the Journal) will contam lista of papers which have 
been accepted for publication and will normally be 
published in the Journal during the succeeding two 
months. Thus, by the reprint promptly, it 
will be iso obtain a ab abdui the earn un 
as publication. Fellows are invited to pay 80s. (as part 
of thei publicatzons allowance) for one book of 
thirty vouchers, valid for one year only, each of which 
can be ex for one reprint of any peper selected 
from the Journal. Additional vouchers -(valid for 
three years) are available outaide the publications 
allowance for Fellows and also for libraries and other 
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subscribers to the Journal at 10s. per book of five 
vouchers. Single reprmta can also be purchased by 
any applicant at 5s. per reprint. 


Library Classification of Zoology Books 


A COMMUNICATION from Prof. R. Denison Purchon, 
Raffles professor of zoology, University of Malaya, 
Singapore, where the Library of Congress Classifica- 
tion has bean adopted in the new Library which has 

been built, directa attention to certam 
features of the Zoology Section of that Classification 
which urgently need revision. He pointa out ‘that 
& small library may work efficiently by a classification 
of books according to their location on the shelves ; 
but in a larger library it is desirable to retain flexi- 
bility of expansion, and to gain the maximum 
assistance from the experience of other libraries, by 
adopting one or other of the main systems in use. 
It is recognized that the purpose of a library classi- 
fication is to enable the student to find a book with 
edse, by reference to catalogues. It must be borne 
in mind, however, that many university students, 
receiving little or no instruction on the proper use of 
@ library catulogue, prefer to search for their books 
on the shelves rather than in the catalogues. Such 
browsing has definite advantages to the student 
though it may be undesirable from the librarian’s 

int of vidw; but it does mdicate the need for a 
ogical arrangement of books on the shelves. The 
Library of Congress Classification we eae systematic, 
and partly alphabetical An alp tical treatment 
is suitable for minor details; but Prof. Purchon 
directa attention to the confusion arising when it is 
applied to a super-phylum such as the ‘‘Vermes’”’, 
and to the undesirability of mixing the phyla and 
their sub-divisions alphabetically... The treatment of 
the Insecta is also ariticized, and the plucing of the 
Prochordate in the Vertebrata. The sub-divisions of 
the sections on botany and zoology do not provide 
the expected sub-sections for animal physiology, 
animal ecology, evolution of animals, and genetics in 
the zoology section. References to physiology are 
scattered systematically; but it is a matter of 
opinion whether physiological work should be in an 
appropriate systematic position or collected. Prof. 
Purchon also points out that work on animal ecology 
warrants the inclusion of the headings ‘terrestrial’, 
‘fresh water’ and ‘marine’, and oriticizes the omission 
of headings for the evolution of animals, and for 
animal genetics. 


Research Essay Competition 


A orarrotsm that is often voiced with regard to 
technical devel t in Great Britain is that many 
new ideas which orgmated in British laboratories 
were not followed up at the time and were later 
exploited m other countries. One of the difficulties 
in the way of further advance is the gulf between 
the imdustrial scientist and the essentially non- 
technical boerd of directors of the firm which he 
serves. Firat, industrial scientists are often not able 
to describe their work and its potential applications 
in simple concise terms ; secondly, they do not often 
appreciate the relationship of their own work to the 
broad economic purpose of their firm. As a contri- 
bution in overcoming these difficulties, the scientific 
advisory board of the journal Research is sponsoring 
an easay competition for which prizes of £100 and 
E50- wil be ctieted: with a spenial prisa for tho best 
entry from a competitor leas than thirty years of age. 
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“Entrants will be required to submit an essay describ- 
ing any recent advance in science (whether their own 
work or the published work of others) and discussing 
the potential applications and industrial development 
of the work; it should be emphasized that the word 
‘industrial’ is to be read in the broadest sanse, includ- 
ing such flelds as agriculture, ete. Proof will have to be 
given that the entrant was actively engaged in scien- 
tiflc research during the period November 1, 1953- 
June 30, 1054. Eæays must be submitted by June 
30, 1954. Joint entries by not more than two com- 
petitors may be submitted. Further details of the 
competition can be obtained from Research, Butter- 
worths Publications, Ltd., 88 Kmgsway, London, 
W.0.2. 
Simce these prize offers were announced, the 

Temes has offered two further prizes of £100 and £50 
for the two best entries considered by the Editor, in 
consultation with the Advisory Board of Resarch, 
suitable for publication in eo general newspaper and 
dealing with certam set topics. Further mformation 
can be obtained from either Research or the Sunday 
Temes. 


B.C.G. Vaccination of School Children: 


A omovutaR dealing with the vacomation of 
school children with B.O.G. vacome has recently been 
gent to local health authorities by the Ministry of 
Health. The circular refers to a previous one, and it 
was after the iasue of this latter document that the 
Minister of Health approved proposals by the local 
health authorities to enable B.C.G. vaccination to be 
given to persons known to have been in contact with 
tuberculous infection. The present circular states 
that the Minister is now ready to approve the offer 
of B.C.G. vaccination to achool children during and, 
if possible, towards the end of the year preceding 
their fourteenth birthday. This extension of the 
vaccination to school children should not, however, 
prejudice the scheme for the vaccmation of contacts, 
which should continue. The local health authority 
will decide, after consultation with the local education 
authority, whether to extend this vaccination to the 
school children specified. For their guidance a 
medical memorandum which has been issued by the 
Ministry (No. 324 BCQ) and discusses the value of 
B.C.G. vacomation and the techniques to be used 
by vaocinators, is being sent direct to medical 
officers of health. The circular states that vaccination 
should be carried out by designated medical officers 
on the responsibility of the medical officer of health 
after consultation with the school medical officer. 
Most of the vaccmations will be done during the 
child's penultimate year at school, so that it will be 
posable to follow up each vaccmated child for at 
least a year. Children who stay at school after the 
age of fifteen should also be vaccinated not later 
than their fourteenth year. The consent of the 

rentas must be obtained before vaccination is done. 

the parente are anxious about the vaccinated arm, 
they may consult the school medical officer or the 
chest physician, who will consult the family doctor. 
Talks and discussions are suggested to eliminate fear 
or misunderstanding of the vaccination. Before the 
vaccination scheme is extended in the manner just 
described, looal authorities are asked to give the 
Minister of Health an outline of the way in 
which they to extend the scheme and a 
statement of the areas to be covered and the 
measures to be taken for the tracing and vaccination 
of contacts. 
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Scottish Marine Blological Association: Millport 
Laboratory 


Ow November 11 the reconstructed public aquarium 
at the Scottish Marine Biological Association’s Mill- 
port Laboratory was opened by Dr. J. R. Peddie, 
secretary and treasurer of the Carnegie Trust for the 
Universities of Sootland. The original aquarium, 
constructed in 1904, had served the dual purpose of 
a publio i and tank room for research. It 
had long been out of date, and three years ago was 
closed to the lic. The Carnegie Trust for the 
Universities of Scotland had previously made a grant 
of £600 a year for flve years to cover the construction 
of a new public aquarium. This has now been 
achieved, while a separate tank room and aquarium 
is provided for the use of the scientific workers. The 
general plan of the public aquarium is the work of 
Mr. E. Ford, director of the Laboratory, while the 
internal design of rock is that of Dr. R. B. Pike, 
principal scientific officer at Millport. A large number 
of people representing numerous bodies interested in 
all aspects of the work at ages Oe rt attended the 
opening- ceremony, at which the was taken by 

ə president, Prof. C. M. Yonge. It is interesting to 
note that this newest of all public marine aquaria 
was opened one hundred years after the first such 
aquarium, due to the enthusiasm of Philip Henry 
Gosse, was opened, on May 21, 1853, in the Zoo- 
logical Gardens, London. 


The British Trust for Ornithology 


In addition to twenty-first birthday greetings from 
many distinguished ornithologists from Great Britain 
and countries overseas, members of the British Trust 
for Ornithology should welcome the news from the 
honorary treasurer that the satisfactory financial 
position will enable the Trust to extend ita inquiries. 
This is referred to in the for 1962, which shows 
that the Trust’s membe is continuing to grow. 
The report contains a valuable statement by Dr. 
David Lack, director of the Edward Grey Institute. 
describing the Trust’s part in the launching of the 
Institute and their present relationship. Work under- 
taken on behalf of the Trust w also referred to and 
shows that, in 1952, more heronries were reported 
than un 1961 and thai about 1,500 more nest records 
were recorded in 1952 than in 1951. The sample 
census of great crested grebes has been continued, 
and shows that in 1951 a record total of adult birds 
was observed. The black redatart inquiry was con- 
tinued, and confirmed that thirty-one pairs of these 
birds bred in England ın 1951, while seven more pairs 
were present but not proved to breed. For tho first 
time on record singing males occupied territories in 
Scotland. Investigations have also been made mto 
the birds of high-level woodlands, the breeding ap 
tribution and habitata of the pied flycatcher, and 
the wintering of gulls in Britain. Details of the 
ringing acheame show that more than ten thousand 
more birds were ringed in 1952 than in 1951. Tho 

also contains an account of the work of the 

ward Grey Institute during April 1952—April 1953. 


Documentation In Aeronautics Research 


AT the second meeting in London during September 
3—4 of the Documentation Committee of the Advisory 
Group for Aeronautical Research and Development 
of the North Atlantic Treaty Organization, it was 
decided that the activities of the Committee should 
be given the fullest possible publicity in the aero- 
nautical fleld. The aims and work of the Documenta- 
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` 
tion Committee are related to and conditioned by 
the aeronautica] information activities of govern- 
ments, industrial organizations, research institutes 
and technical associations, and it was resolved 
that the proceedings of the Committee 
should be made available to all mterested agencies m 
each country. Inquiries regarding, or comments on, 
the work of the Committee should be sent to the 
Chief Information Officer, Royal Airoraft Establish- 
ment, South Farnborough, Hanta. The agenda of 
the first two meetings included such iteme as 
standardisation of the size and format of documenta, 
the provision of catalogue cards with reporta, the 
Improvement of axisting abetracting services, par- 
ticularly in respect of coverage and elimination of 
duplicate effort, and research into documentation. 
Propogals for the classification of aeronautical 
literature were considered, in the development 
of the aeronautical sections of the Universal Decimal 
` Olassification and trial of the scheme by the Natienaal 
Luchtvaart Laboratorium, Cae for Pip aor ei 
serod io data; and the Kingdom 
delegates indicated ‘that careful t will be 
made both oid at cma expen wb 
and into the problems involved in producing similar 
cards for security-graded classified reports iasued in 
the United Kingdom. The production of an up-to- 
date asronautical interlmgual dictionary in English, 
French, German, Italian, Russian and Spanish, based 
on the British Standards Institution’s gloasary of 
aeronsutical terms, was also discussed. 


Pleistocene Correlation and Nomenclature 


Ar the Fourth Congreas of the International 
Association on Quaternary Research, held m Rome 
and Pisa during August-September, the following 
committee was appomted to consider regional and 
world-wide problems of Pleistocene correlation and 
nomenclature: OUAawman, Prof. I. M. van der 
Vierk (Leyden); Seoretary, Prof. E. Tongi 
(Pisa); Prof. O. Arambourg (Paris), Prof. aes 
Flint (Yale), Dr. K. P. Oakley (London) od Prof. 
P. Woldstedt (Bonn). The committee will be 
assisted by a number of corresponding members. Its 
first task will be to collect the views of specialists in 
` different parts of the world on the question of the 
subdivision of the Pleistocene. The secretary (at Via 
Luca Ghini 2, Pisa) would be glad to receive any 
relevant suggestions. 


The Free University of Berlin 


AN article in Sotence (118 ; 1958) by Prof. W. O. L. 
Heubner, of the Free University of Berlin, gives a 
first-hand account of events in the University of 
Berlm while under Nazi and, later, Communist 
controL Under Russian control tt became clear that 
the University of Berlin would not be tolerated as an 
institution of higher learning for ita own sake; it 
was used as a means of ed i ialista’ who 
would serve the advancement of the ‘working’ 
subjects like religion, law, history, Greek Latin 

ous. Student organizations were 
controlled by indoctrinated cist enthus- 
jasta. Prof. Heubner also describes how the Free 
University of Berlin came into being in 1048. 


Mineralogical Soclety : Officers for 1953—54 


Tam following have bean elected officers of the 
Mineralogical Society for 1958-54: President, Dr. J. 
Phemister ; Vtos-Prestdenis, Dr. F. A. Bannister and 
Dr. F. Dixey ; Treasurer, Prof. J. H. Taylor; General 
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Secretary, Dr. GQ. F. Claringbull (o/o pete aie 
pean Burlington House, Piccadilly, London, W.1) ; 
oe Dr. L. J. Spencer; Mdstor of the 
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chi Dr. L. J. Spencer. 
Announcements 
Dr. 8. J. Fouray, head of the Physiology 
ment of the National Institarte for oe. 


Dairying, has been appointed a visiting 
professor in the Collège de France, Paris, for the 
month of December. He will deliver a course of six 
lectures on ‘La Physiologie et la Biochimie de la 
Sdéerétion. lactée”. 

Da. W. Roman has been appointed head of the 
Division of Biochemistry at the Institute of Medical 
and Veterinary Science in Adelaide, South Australia ; 
he will carry out research on metabolic. problems 
in co-operation with the medical and veterinary 
profeasions. He will continue to edit Bnzymologia. 

THE Welcome Research Library of the Royal 
Society of Medicine will be o officially by the 

of Salisbury, the Lord President of the 
Council, at 2.80 p.m. on December 4, 1958, in the 
Barnes Hall’ Admission will be by ticket, obtainable 


from the Assistant Secretary of the Sooiety. 


Tue first Middleton Memorial Lecture, o 
by the Trustees of the Sir Thomas Mi 
Memorial Trust, will be delivered by Sir James Scott 
Watson in the Senate House of the University of 
London on December 10 at 5.80. The title of Sir 
James’s lecture will be ‘The State and Agriculture 
(with special reference to Thomas Hudson Middietan’s 
contribution to the devel ent of agricultural 
education and research)’’. The chair will be taken 
by Dr. Norman O. Wright. The lecture is open to 
the public. 

Unpur the auspices of the Amercan Philosophical 
Society, Philadelphia, and the National Academy 
of Boiences, W an effort is bemg made to 

together in book form all that is known of 
John Abbot’s life and of his work as a student and 
delmeator of American birds. Miss Elsa G. Allen, 
of the New York State College of Agriculture, Cornell 
University, Ithaca, New York, would be grateful for 
information which may help to throw light on the 
history of this remarkable man. Information as to 
baal Bier whereabouts of any of his illustrations 

d alao be weloomed. 


Tum Société Chronométrique de Franoe, with the 
af the co ding bodies m Belgrum, 
Germany, Great Britain and Switzerland, is organ- 
ixing an international congress of chronometry, to be 
held in Paris in the spring of 1954. The congress will 
not be restricted to horology but will cover all aspecta 
of the measurement of time, including the determina- 
tion of intervals of time and of the quantities derived 
from them, questions of frequency, speech, accelera- 
tion, eto. Those interested should write to Prof. R. 
Baillaud, president of the Société Chronométrique 
de France, director of the Observatoire National at 
Besangon, Doubs, from whom further details can be 
obtained. 


Enrarux. In the communication entitled “In- 
fluence of Cysteinamine, Methylamine and Cartisone 
on the Toxicity and Activity of Ni Mustard”, 
by Dr. O. Peozenik, in Nature of Beptember 65, 
p. 454, par. 2, line 14, for “0:125 gm.” read “0:125 


mgm.”. 
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BIOLOGICAL RHYTHMS - 


HE fourth conference of the International 
Society for the Study of Biological Rhythms 
took place at the University of Basle during Sep- 
tember 18-19. One hundred and twenty-two 
participants from ten countries heard and discussed 
forty-two papers dealing with many aspects of 
biological periodicity. 
Kus F. a aa opened the 


panema philosophy of Klages, E. Frauchiger 
pi oTowing the p the important part which the 
oonoept of rhythm plays in the arts and soienoeg. 
Contrasting rhythm and beat (Takt), he defined 


of biological rhythms, which is absent in many 
physical models and simple machinery. He dis- 
cussed in considerable detail the different ways m 
which rhythmic activities may origmate. F. 
Gerriteen (The Hague) considered biological rhythms 
as regular alterations of a continuous metabolio flow 
in an open system. 

Mathematical methods for the measurement of 


biological data for the 
24-hr. period, while G. Oberhoffer (Bonn) described 
& new gptical method for the frequency analysis of 
graphs. T. Blume (Dusseldorf) claimed that an 
Ingenious adaptation of Fourier analysis enables him 
to detect relevant iodio ins aaa Tee te from fairly 
short-time saries i EES ta. li- 
cations of this approach were reported atad by W. 
Menzel (Hamburg), who pointed out that disease is 
often by a loas of physiological rhythms, 
which are for many bodily functions 
(for example, temperature, sleep, renal function) 
durmg health. Thus rigidity of organ functions as 
well as more serious breakdowns are both signs of a 
decreased homeostasis. Recovery after illness (for 
example, from tuberculosis), as E. Dissmann 
(Klagenfurt) pointed out in the discussion, is fre- 
by the resumption of the 


From the botanical fleld, which has always been 
leading in studies of biological periodicity, E. 
Bunning (Tubingen) reported in particular on the 
connexion which seems to exist between the long- 
known phenomena of diurnal leaf movementa and of 
photoperiodicity. The effects of light and darkness 
on growth and flowering depend on the momentary 
adaptation of a plant of which ita leaf position is yet 
another mdication. This applies both to long- and 
short-day planta. A. Remane (Kiel) discumed 
some exogenous and endogenous factors which 
produce the great fluctuationa in numbers, known 
to occur in arctic and m marine animals. He pointed 
to the complexity of such fluctuations and to their 
connexion with iodio migration and epidemice. 


EH. Kalmus ndon) listed some examples of 
differential of genetically differing im- 
dividuals of polymorphic species to time of day or 


season. Among the former he mentioned the oolour 


variants of female Colias butterflies and among the 
latter the chromosomal races of pseudo- 
obscura. He also discussed the genetical implicstions 
of temporal isolation and of the cyclomorphosis of 
Rotifers and Cladocera. G. P. Wells (London) dis- 
cussed the very regular changes of water in the tubes 
and burrows of sedentary polychmtes, which are 
unconnected with any environmental rhythms; he 
described ingenious techniques for their recording. 
O. Kohler (Freiburg) talked about the rhythmic 
activities m bird song and behaviour and on certam 
mechanisms in birds and bees which compensate for 
the daily movement of the sun and thus make 


navigation le. 
O. P. Richter (Baltimore) showed. cycles of several 


weeks duration in the behaviour and physiology. of 
rats, which occurred after thyroidectomy, durmg 
hamerazine treatment or after the application of 
ive iodme. Interference with the posterior 
lobe of the pituitary produced fourteen-day cycles, 
whereas removal of most of both ovaries often resulted 
in cycles of ninety days period length. Experimenta 
concerning adrenal cycles of mice and of men were 
described by F. Halberg (Mimneapolis), who then 
compered adrenal and sexual cycles. T. Staehelin 
(Basle) reported some success in treating certam 
rigidly rhythmical manifestations of schizophrenia by 
various means affecting the brain stem, which he 
considers to be the region responsible for many 
rhythmic activities. 

H. Reimann and H. Zellweger (Berrut) directed 
attention to an alarming, if benign, condition, some- 
times called ‘periodic disease’, which by its familial 
occurrence and by the fact that almost exclusively 
Armenians and Jews are affected seams to suggest 
some hereditary basia, but is otherwise of unknown 
etiology. 

Some complexities of circulatory rhythms were 
discussed by E. Rothlin and A. Cerletti (Basle), 
while P. Vara (Helsinki) showed the first recorded 
ECG of an unborn human fostas. ae. (Basle) 
demonstrated encephalograms of ; Q.K. 
Döring (Tübingen), E. von Philippaborn (Oberatdorf) 
and others discussed in respiration. T. 
Petrén (Stockholm) described fluctuations in the 
glycogen content of chick embryos. 

Among the factors which influence biological 
rhythms, W. Frey (Berne) discussed observations 
and experiments concernmg the influence of air 
ionization on the circulation, while several others 
discussed the interactions of hydrotherapeutic 
methods and sport activities with body rhythms. 

Problems of the 24-hr. icity were attacked 
from many angles. T. N and 8. W. Stanbury 
(Manchester) described diurnal variations in the 
excretion of various substances by the renal tubules. 
T. Aschoff (Heidelberg) discussed some methods 
by which external rhythms (for example, tempera- 
ture, light, noise) can be shown experimentally to be, 
in control of diurnal activities of A. - 
Kilbinger (Esen) showed that one such factor— 


a in plant life—may be a greatly increased 
oar dioxide content at night of the air above soil. 
N. Kieitman and T. G. Engelmann (Chicago), in 


a description of the development of the sleep- 
wakefulness pattern, showed that, contrary to a 
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widely held belief, the total duration of a baby’s 
sleep does not change up to the twelfth week, but 
that the day fraction of sleep, which is the smaller 
from birth, decreases. During the succeeding fourteen 
weeks the duration of night sleep remains un- 
changed ; but day sleep decreases er until an 
adjustment to the infant’s enviromment is reached ; 

this consista in one, long unbroken period of night 
sleep and short morning and afternoon naps. H. R. 
Richter (Basle) stated that alesp and wakefulness, 
like youth and age, entail different brain rhythms, 
& fact which can be used for the investigation of 
sleep. A. W. Exff (Bonn) succeeded, by altering the 
clock during a short period of anwethesia, not only 
m deceiving the time-sense of people living m a 
constant-condition room, but also found a ahift in 
certain diurnal body rhythms, though not in others. 
D. Iæðderitzr (Munster) showed that thyrotoxic 
and myxodematous patients differ from healthy 
* people in their resistance to sleep-disturbmg noises. 
T. Mollerstrom and S. Svensson (Stockholm) de- 
scribed the diurnal rhythms of various types of 
diabetes and. streased the success of the adjustment 
of therapeutic measures to those rhythms. In a 
more general way this principle was supported by 
W. Menzel and A. Jores (Hamb 

G. Metz and P. Andlauer (Stras as reported 
that. in certain selected industries fewer accidents 
occurred during night shifts than during day shifts, 
while A. Pierach (Nauheim) described the adverse 
effects of night work and of frequent changes of 
working hours, especially on diseased people. 

It ia hoped that—as was the case after the last 
conference—the pa ‘and discussions of this oon- 
Treas aril be. publiahad me wasalament to dis 
Acta Medica Soandimavica. Profs. A. Jores and 
W. Menzel, of Hamburg (2. Mediriniache Klinik), 


were elected president and secretary of the Society.’ 
elected. 


A sub-committee on terminology was also 
The next conference will be held in Stockholm im 
1955. H. Karmos 


ORGANO-PHOSPHORUS 
INSECTICIDES 


SYMPOSIUM on B pp orus insecti- 

cides, arranged jointly b Protection 
Panel of the Bociety of Chemical Industry, the 
Association of ee Biologists, the Biological 
Methods Group of the Society of Public Analyste 
and Other Analytical Chemists and the Pharmaco- 


~ logical Society, was held at the Imperial College of 


Science and Technology, London, on the morning 
and afternoon of October 2. The meeting attracted 
a large audience, more than fillmg the large Chemistry 
Theatre of the College. 

The large attendance may have owed more to the 
participation. of four learned societies than to the 
choice of a topical subject which is much in the 
scientific news, because the open discussion was not 
-as lively as one might have expected, only a small 

proportion of those present participatmg. Coming 
so soon after the much more active two-day dis- 
cussion on ‘‘Anti-cholinesterases’’, organized by the 
British Pharmacological Society and the Boosiety of 
Chemical Industry, which was held during March 
27-28, one wonders whether the subject is not a 
little ‘played out’. A more likely explanation, how- 
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ever, of the somewhat apathetic discussion may have 
arisen from the fact that so many societies were 
interested. One feels that their representatives on 
the jomt committee may have been too polite to 
Pe ee ee 

vited lecturers presented a rather mooherent 
display, and the audience was left wondermg what 
were the most important arguments in which they 
were expected to participate. 

There is unquestionable good in different societies 
coming together for such symposia, but it is more 
important than when they meet alone that the 
subject-matter should be selected and restricted, and 
a clear field of controversy mapped out. Granted 
this greater care of planning, which is clearly a more 
difficult task for an ad Aoo joint committee, meetings 
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of the most diverse societies can be very successful. _ 


Where this is lacking, there tends to be a diffidence 
on the part of the various contributors to discuss the 
particular aspects of the most interest to them in 
the presence of representatives of other professions, 
who they feel may not be particularly interested. It 
was this factor, I think, which tanded to discourage 
the discuagion on this occasion. 

The morhing seasion was devoted to toxicology: a 
peper prepared by Dr. K. A. Lord and Dr. C. Potter, 
of the Rothamsted Haxpermental Station, was read 
by the former, dealing with the msect aspect, and 
one by Dr. J. M. Barnes, of the Medical Research 
Council Toxicology Research Unit, Carshalton, deal- 
Ing with the mammalian aspect. Prof. V. B. Wiggles- 
worth (Cambridge) took the chair. 

Prof. Wigglesworth spoke of the importance of 
biological interactions in the control of insect pesta 
and the os, therefore, of species-selective 
insecticides, as well as of the necessity for selectivity 
of a wider kind in the choice and development of 
insecticides leas poisonous to man. He em 
that a bt deal is still to be learned about the 
biochemistry of selectivity. The systemic insecticide 
‘Schradan’ is highly selective, but the mechaniam is 
far from clear. Phytophagous caterpillars are 
notoriously immune, and, although they poaseas an 
unusually alkaline gut content, this can scarcely 
account for rendering innocuous a substance very 
resistant to alkaline hydrolysis. Something much 
more subtle is involved. Systemic insecticides also 
pose new problems in the matter of safety to man, 
ance an Insect poison mcorporated into the structure 
of the plant is something new. 

Dr. Lord said that, although the function of acetyl- 
cholme im myoneural transmission In mammals is 
well established and the toxic action of the organo- 
phosphorus compounds is undoubtedly mamly due 
to their Inhibition of cholmesterase, even the existance 
of acetylcholine is not clearly established in msecta, 
and it is far from certam that it bas any important 
part to play. 
investigation in insecta should be widened to include 
other esterases which are also inhibited by the 
organo-phosphorus compounds. Crude extracts from 
Insects have considerable activity ın hydrolyamg 
phenyl acetate, which has been used as a substrate 
m many pean peda eas - 

No general correlation has been established between. 
insecticidal activity of various compounds and their 
ability to inhibit either cholinesterase or the general 
esterase in viiro. This is doubtless due to prior con- 
version of the compound sm vivo as m the case of 
pure ‘Parathion’, which does not inhibit either 
esterase in vitro ‘but ia converted in Tenebrio molitor 


> 


He felt, therefore, that the scope of : 
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to a compound which does. In other cases lack of 
correlation may be due to ie bates factors, such as 
membrane permeability tioning between 
aqueous and lipoid a eae it must be remem- 
bered that the enzymes are localized in vivo and that 
this localization is necessarily lost in making a crude 
extract. 

Some organo-phosphorus compounds are toxic to 
insect eggs, although insufficiently in most cases to 
be of practical importance. Extracts of tomato moth 
eggs do not Udo acetylcholine unleas made 
from eggs in a late stage of development. Extracte 
from all stages hydrolyse phenyl acetate. Tetrasthyl 


pyrophosphate (TEPP) at high concentration Kills 
eggs at all stages, suggesting that the toxic action is 
exerted via the general—rather than the choline— 
esterase. 

Dr. Barnes divided his description of the mforma- 
tion on organo-phosphorus poisons on mammals into 
three parta: first, the acute effects and death; 
second, long-term and chronic effecta; and third, 
the imbibition of cholmesterase. All cases of death 
are finally directly due to mhibition of respiration 
caused by the failure of neuro-muscular transmission, 
in most ceses at both ends of the nervous system ; 
but it is to be noted that some compounds, for 
example, “Schradan’, produce very little effect on the 
brain cholinesterase at the time of death, and in such 
cases failure of transmission may be confined to the 
muscle end of the nerve system. Fatal outcome can 
in many oases be avoided by application of artificial 
respiration until the internal mechanism of respiration 
has recovered, but the success of this depends on the 
reversibility of the cholinesterase inhibition. Different 
compounds differ in this respect ; for example, among 
the phosphoric esters with an active group, those 
where the stable groups are methoxy are more easily 
reversed than where they are ethoxy, which in turn 
are very much more easily reversed than where the 
tsopoproxy is concerned; and, in fact, artificial 
respiration fails to produce recovery after intoxication 
by di-tsepropyl from the phosphonate. 

In describing the long-term and chronic effecta, 
Dr. Barnes agam directed attention to the importance 
of reversibility, and mentioned also the prol 
paralytic effects resulting as a delayed action 
severe intoxication with some compounds. This 
delayed action, which has operated in man, has not 
done so in the smaller mammals but can easily be 
experimentally demonstrated in birds. Unfortunately, 
the cammon factor among the compounds which 
produce this effect cannot be indicated. and so the 
probability of its occurrence must be determined 
entirely empirically. 

In the case of mammals there is no doubt that the 
Inhibition of cholinesterase ia primarily responsible 
for the external tome; but as with insecta, 
though in leas degree, other esterases may be involved, 
and in fact it has been known for some time that the 
peeudo cholinesterase of serum ıs more effective in 
hydrolysing some other esters of choline than acetyl- 
choline itaelf. 

Dr. B. A. Kilby, of the School of Medicine, 
University of Leeds, opening the discussion, said 
that the mystery of ‘Schradan’—a toxic substance 
not inhibiting in vitro—has been largely cleared 
up, oxidation to the amide oxide, an inhibiting and 
easily hydrolysed intermediate, being responsible. 
He felt that we should not be too afraid of compounds 
of high initial toxicity if they are quickly destroyed, 
and wondered whether the time has not come when 
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we could contemplate the use of more toxic rather 
than leas toxic insecticides. 

ing the discussion which followed, Dr. P. P. 
Hopf desanbed some work in which the specific action 
of organo-phosphorus compounds against different 
enzymes appears very clearly. He has found, in 
working with diethyl phenyl phosphates, that the 
compound with chlorine substituted m the ortho 
position is very much more effective against the 
general esterase, while that with chlorine substituted 
in the para position is much more effective against 
cholinesterase. At a later stage of the discussion, 
Dr. W. N. Aldridge emphasized the extreme impor- 
tance of chemical purity when examining the effect of 
organo-phosphorus compounds on enzymes ¢ vitro, 
when there is a possibility of the compound under 
investigation being contaminated with a vory much 
more active one. For example, esters of diethyl 
phosphoric acid are frequently contaminated with 
the extremely active inhibitor, tetraethyl pyro- 
phosphate. 

Dr. D. F. Heath pointed out that many of the 
reversible anti-cholinesterases depend for their 
absorption on the precise geometrical fit of two 
active centres in the molecule, and their specificity 
for different enzymes could doubtless be due to this 
stereochemical factor; whereas the majority of the 
organo-phosphorus inhibitora become covalantly 
linked to one active centre in the enzymo, involving 
disruption of a link m the original compound. In 
this case, a lower degree of selectivity is to be 
expected, arismg from modification of reaction-rates, 
influenced rather leas drastically by stereochemical 
factora, 

Taking up Dr. Kilby’s query about the use of 
more highly toxic compounds, Dr. E. F. Edson dis- 
cussed the human safety aspect. He emphasized 
that the relative toxicity to mammals and insects is 
important, and the new insecticide ‘Malathon’, 
having about a hundredth the toxicity of ‘Parathion’ 
to mammals and about a quarter of ita toxicity to 
the majority of insecta, can be regarded, therefore, as 
having a twenty-flve-fold factor of safety in nse. He 
was particularly concerned with the volatility of 
toxic compounds in regard to the risks of their use 
in the Ald. because the obvious protective measure, 
namely, the respirator, is an uncomfortable device 
under hot, sunny conditions, and workers are very 
inclined to evade ita use. He mentioned that the 
safety aspects of ‘Schradan’ have been very fully 
investigated. His own information on rats and pigs 
indicatea that a daily intake of about one two- 
hundredth of a lethal dose produces scarcely any 
detectable effect. Alone among the insecticides, this 
compound has been used to a considerable extent 
for therapeutical (notably by Ryder and 
DuBois in the United States) in treatment of myas- 
thenia gravis, and, although doses have been used 

iri the additional use of atropine, many 
patients have been. able to return to normal activities. 

The afternoon session was concerned mainly with 
analytical , under the chai ip of Dr. 
J. R. Nicholls. Dr. G. 8. Hartley, of Pest Control, 
Ltd., dealt with the behaviour of ‘Schradan’ in the 
living plant. Several lmes of evidence lead clearly to 
the conclusion that the biochemical attack is in the 
first place an oxidation of a peripheral in the 
molecule, and that it is probably basically similar to 
the oxidation occurring 1n the mammalian liver, but 
the conversion is vary much slower. Oxidation of 
‘Schradan’ in inanimate systems has also been 
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examined, and recently Spencer and O’Brien in 
Canada have examined the effect of partial chlorima- 
tion in anhydrous systems Oxidation always 
produces an active inhibitor of cholinesterase, but 
one which is very unstable in water and leada to 
complete inactivation of the molecule by Srde 
or partial conversion to a lees active compound. 
Many steps in the oxidation are possible, as in the 
case of oxidation of sample tertiary amines, and the 
whole sequence of chemical processes is likely to be 
complex; but all the evidence points to each suc- 
cessive step of oxidation oe & compound yet 
more unstable than the last. 

The amount of active mhibitor present during 
vegetable d ition is always extremely small 
and follows closely the concentration of the reservoir 
of unchanged ‘Schradan’. Were the observed 
inhibitions due to the much more toxic compound 
tetrasthy! pyrophosphate, they-are so small that 
they would be considered to be quite without toxic 


significance. The tible animal converts 
‘Schradan’ to an inhibitor more idly than the 
plant, and therefore the transient i itor attains 


much higher concentrations. It is therefore quite 
without im oe whether a very small amount of 
conversion previously occurred within the plant. 

Dr. Hartley described some of the more recent 
work done by Dr. Heath and collaborators, which 
has unearthed a rather more stable vegetable 
derivative of ‘Schradan’ that is not iteelf an activator. 
The generally accepted view is that the active 
derivative has an amide oxide structure. The less 
active and more stable derivative has probably a 
hydroxymethyl] group. He felt that the decom- 
position of ‘Schradan’ inside the plant has now been 
sufficiently explored to meet any reasonable doubta 
about the safety of this compound. Questions are 
still being asked as to whether the plant might not 
resynthesize some quite new toxic substance from 
the original insecticide, but he pomted out that there 
are many naturally toxic compounds in food crops, 
and an equal anxiety should really arise, therefore, 
with regard to the activities of the plant breeder 
and the applicant of fertilizers. 

Dr. P. R. Carter, of Albright and Wilson, Ltd, 
gave a detailed account of the application of measure- 
ments of differential hydrolysis-rate to the analysis 
of mixtures of organo-phosphorus compounds. 

Mr. J. F. Newman, of Imperial Chemical Indus- 
tries, Ltd., then dealt with the technique of bioassay of 
the organo-phosphorus compounds. He said that 
chemical meth are always to be preferred for 
a Sede ak” wearily oe ria 

about the compound to be determined; but 
in many cases one does not know the full story about 
the chemical composition m relation to toxic effect, 
either because the original compounds are associated 
with active Impurity, or because there may have 
been some conversion as a result of biochemical or 
weathering attack after application. Biological assay 
has therefore a necessary part to play, it is also 
in the majority of cases capable of greater sensitivity, 
although of less accuracy than chemical methods. 
Mr. Newman described various devices for rendermg 
biological amay methods more reproducible, and 
dealt with the 1 ce of choosing the most 
suitable measure of intoxication, which is very rarely 
death itself. He said that he prefers, where possible, 
ee 
daphnia, so that toxic substance can be presented 
in a uniform environment. 
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There was general agreement with Mr. Newmian’s 
thesis that bioassay methods are absolutely necessary 
apna bags fe E ngeadion ies ie Wari ny 
methods, and Mr. A. L. Bacharach pointed ont 
that the development of pharmaceutical science 
owes a very great deal to the alternate use and 
comparison of biological and chemical methods of 
estimation. 

Dr. Edson made a plea for a bolder approach on 
the part of the mbdical profession to the problem of 
permissible residues of toxic materials. The reluctance 
of medical workers to commit themselves as to what 
can be i as safe is doubtless due to the 
inherent difficulty of proving a negative. It is so 
much easier to prove that a large amount is dangerous 
than to prove that a small amount is safe; but he 
felt that the importance of the practical problem 
demands that people should be bold enough to make 
decigions, even at the risk of their being proved 


‘wrong by-later generations.: Dr. R. A. E. Galley 


supported this very realistic attitude, and quoted s 
remark of a distinguished-contributor to this subject, 
that there is more danger of men’s minds being 
poisoned against the use of insecticides than there ig 
of their bodies being poisoned by the insecticides 
themselves. G. 8. HARTLEY 


BRIGHTON AND HOVE NATURAL 
HISTORY SOCIETY 
CENTENARY SESSION 


HE Brighton and Hove Natural History Society ` 

wil attain its centenary durmg the present 
seasion, which opened on October 10 with a review 
of the past h years by the general secretary, 
Mr. F. Edwards, followed by a conversazione. 

The exact date of the founding of the Society is 
not known with certainty; but it was no doubt a 
natural development of some of the existing societies 
such as the Royal Literary Society. The proceedings 
at the early meetings, with the discussion thereon, 
were recorded in manuscript and consisted of papers 
by members ; specimens of plants, fossils, eto., were 
often exhibited. An annual excursion to some place. 
of interest was a regular feature which survived 
many years, and the earlier excursions were followed 
by a paper by the secretary, or other member, 
describing the features of interest obeerved, often 
a a uaa Gane Rant sketches 
by a member have been preserved in æ portfolio. 

the early period the papers read were ali 
due to members themselves, and, although later 
on non-members were invited to give addresses, it is 
ip OR Gene ae, thes as ese OF 
papers have been given by non-members. Summaries 
es pers were given m the annual reporte, and 

t 1878 many of tham were printed im full. 
He ie dee Ge ee ee 
printed the transactions at the meetings in full, a 
contrast to the present day when a mention of the 
meetings is a rare occurrence. 

The principal function of a society of this nature 
is the mutual exchange of scientific knowledge 


should go beyond this, and it is expected that it 
should. either make contributions to science by 


original investigations by members, or should 
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increase the spread of knowledge by giving lectures 
to the general public. The Society’s #198 
include many papers m which details of local natural 
history, archwology, eto., are recorded, but there is 
little of investigations mvolvmg team-work. At 
various times the Society has sponsored public 
lectures, and at one time put up a guarantee for a 
series of lectures by well-known speakers ; owing to 
want of support, the scheme was abandoned. From 
its moeption the Society was active In forming 4 
library of the standard scientific works of the time 
and also in collecting the Proosedings of learned 
societies and other natural history societies, and for 
& long while these books have been in the charge of 
the Brighton Corporation librarian. 

For many years the Society has sent delegates to 
the meetings of the British Association for the 
Advancement of Science and of the South-Eastern 
Union of Scientific Societies, and when either of these 
bodies has met in Brighton the Society has under- 
taken the organizing of conversaniones, excursions, 
eto. Thus, at the British Association meeting at 
Brighton in 1872, no leas than fifty microscopes were 
assembled at a conversazione, and a contribution was 
made to the Sub-Wealden bormg at Netherfield, near 
Battle, which was undertaken in preparation for the 
meeting. More recently the Society has participated 
in the activities of the meeting of the British Associa- 
tion in 1948 and of the South-Eastern Union im 
1947. 

At various times sections were formed to cater for 
the special interests of members in various fields, 
and at ane time up to seven were in being; but the 
only section which has had a more-or-less continuous 
existence is the Microscopical Section, which was 
first set up formally in 1870 and at the present time 
is one of the principal features of the Society. 

The active life of a scientific society is prmeipally 
due to a small number of members who kee l 
going, and the Brighton and Hove Natural History 
Society is no exception. The survival from the time 
a hundred years ago to the present day is largely 
dus to two of the earliest searetaries, T. W. Wonfor, 
who held office during 1855-78, and E. A. Pankhurst, 
who reorganized the Society in 1886 and held office 
for sixteen years, before becoming president himself. 


SOOTY BARK DISEASE OF 
THE SYCAMORE 


HITHERTO unreported fungus, Oryptosiroma 

corticale, was noted on a dead sycamore in 
Wanstead Park, London, in 1945. Three years later, 
Mr. 8. Walker had located about forty dead or dying 
syoamores in the Park, all of them infected with the 
same fungus, and it thus became obvious that 4 
hitherto undescribed disease was active in the neigh- 
bourhood. The investigations carried out are detailed 
in Fo Commission Leaflet No. 80 under the 
title ‘Sooty Bark Disease of Sycamore, Oryptosiroma 
corticale’’*., 

It ia now known that the has a wider dis- 
tribution. Up to July 1952 the fungus had been 
found south of London as far as Croydon and south- 
weet as far as Guildford. To the west it has been 


ry Commimion. Leafst Mo. 80: Booty Bark 


F Decese of 
ærtiosls. Pp. 8. (London: H.M.B.0., 1962.) 
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recorded at Henley, while to the north-east it has 
been noted as far away as Mundford near Thetford 
in Norfolk. It has not been found outaide the suburbs 
to the east and south-east of London. The information 
is based on partial survey only. In the London area 
the fungus is very generally distributed in parks and 
cemeteries but, so far, has only occurred on a4 large 
scalo in Wanstead Park and a few neighbouring areas. 
One interesting point for further investigation is that 
whereas in Wanstead Park, and Peale elsewhere 
in the London area, the fungus a to be acting 
as & virulent parasite, in other areas, including all 
the occurrences outside London, the fungus is 
growing only on trees probably kiled, or at any 
rate weakened, by other agencies. The effect of the 
fungus on the tree varies enormously. In some cases 
where it oocurs it to behave as a severe 
parasite, killing trees of all sixes with considerable 
rapidity; but im other cases the effect may be 
felatigale slight, attack being restricted to trees 
or branches of trees killed or damaged by other 
agencies. More requires to be known; but the dissase 
constitutes a definite threat. 

The iam believed to cause the disease forms 
hard black layers which separate, leaving shallow 
chambers in ‘the tissue of the bark. The floor and 
roof of these cavities are kept apart by black columns 
up to 1 mm. long by 0-3 mm. in diameter, which 
usually persist after the ahedding of the outer bark. 
The roof layer and the outer bark are eventually 
shed, exposing the spore mass, which forms a bluish- 
grey layer on top of the black floor layer. The tiny 
spores appear brownish-black in the mass and have 
a sooty & ence the name of the disease. 
The first obvious sign of attack is often a blistering 
of the bark, which peels off, exposing the soot-like 
mass. Trees affected seriously should be felled, split 
up and burnt on the spot if pomible; but control 
and prevention will require further research. 


PRODUCTION OF OXYGEN 
FROM CHLOROPLAST 
PREPARATIONS 


Photochemical Oxygen Production from 
Isolated Algal Chloroplast Fragments 


INCE the work of Hil! on the photochemical 

oxygen production by isolated chloroplasta, most 

of the experimenta on this reaction have been done 

with chloroplasts from leaves. Chloroplast prepares- 
tions from alge have shown negligible activity". 

We have made chloroplast preparations from uni- 
cellular alge by mixing the cells with finely powdered 
alumina to make a thick paste, and forcing the paste 
through a fine crack im a steel cylinder under high 
pressure (details will be published later). The macerate 
is then taken up in 0-03 M phosphate buffer (pH 6-7) 
containing 0-3 M sucrose and briefly centrifuged 
twice at low speeds to remove the alumina and whole 
cells, The supernatant fluid contains finely divided 
chloroplast fragments ranging from diameters of 
about 2 u down to below the limit of resolution of a 
light microgoops. This fragmented chloroplast sus- 
pension, mixed with an oxidant (ferric oxalate~ 
potassium ferricyanide* or quinone‘), shows photo- 
chemical oxygen production with activities com- 
parable to those reported for leaf chloroplast 
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preparations’. The suspension of chloroplast frag- 
ments may be mixed with oxidant directly, or the 
ee 

in freah sucrose-phosphate buffer 
containing 0-01 M potassium chloride‘. 

For comperison, we prepered suspensions of 
chloroplasts from Phytolacca americana either by 
macerating the leaves In a Waring blendar, or by 
forcing cut pieces of leaves through the pressure 
cylinder in the same manner as the ohioroplast 
preparations were made from algal cells. The algal 
chloroplast material evolved oxygen at the same 
rate as Phyiolacea plastids. 

Oxygen production was measured manomatsioaliy 
with 7 mL of washed chloroplast 
containing a minimum of 0-51 mgm. dhlorophyil al. 
in a box-shaped vessel of 18-8 ml. v volume. The gas 
spece waa flushed with commercial nitrogen. The 
temperature of the experiment was 15°. 
source was & neon discharge tube with a red filter 
cutting out wave-lengths shorter than 580 mu. 
Measurements with the WarburgSchocken actino- 
meter? indicated a radiation flux of 0-14 x 10“ 
einstemns/min.-cm." at the position of the manometer 
vesel. It was necessary to reduce the light intensity 
with neutral filters to a level at which it can be 
measured accurately by this actinometer. The 
ilaminsted area of the veesel was 7:85 cm.*. The 
rate of oxygen production, from erther algal or 
Phytolacea chloroplast material, was 1-0 ul. oxygen/ 
- min, leading to a quantum requirement of 20-25 
quanta absorbed per molecule oxygen produced. 
This yield is in reasonable agreement with ocorre- 
sponding measurementa by French and Rabideau’ 
and Hbrmantraut and Rabmowitch’, and greatly 
exceeds Sr E PE by Warburg*. Our resulta do 
not indicate t maximum serra has been 
attained, and further work on this aspect of the 
problem is in progress. 

Active chloroplast fragmente have been 
from Chlorella Chick 


was supplied by Dr. Richard Starr, Botany Depart- 
ment, Indiana University) ; Scenedesmus obliqguus 
D-8 (Gaffron’s strain) is the only organism we have 
been unable to break in the pressure oylinder. 
Anabaena variabilis (Heoker’s strain) breaks very 
seen enn ginal bay ch snd but its grana frag- 
ments do not show photochemical oxygen production, 
either in the whole macerate which contains phyoco- 
cyanin in solution, or after tho fragmenta have been 
centrifuged down and resuspended in freah buffer. 


THOMAS Ponwyerr 
AKINYELA Fantry1* 
Photosynthesis Project, 
University of Illinois, 
Aug. 25. 
Present address, Department of Miarchiology, vane, of 
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Active Chloroplast Preparations from 
Chlorella pyrenoldosa 


PUNBSETT aNd Fasty point out in the 
communication that our knowledge of the cell-free 
photochemical system from green planta has been 
mainly derived from saga recent knowledge of 
the physiological of photosynthesis has been 
mainly derived from the study of unicellular organ- 
iams since Warburg! introduced the manometric 
method with cell suspensions. Warburg and Luttgens? 
established the first link between two fields of work 
by showing that both whole cella of Chlorella and the 
chloroplast preparations from leaves would reduce 
benzoquinone m light with the production of oxygen. 
However, quinone was the only known hydrogen 
acceptor giving a characteristic chloroplast reaction 
with Chlorella. While with the whole cells other 
hydrogen -accepting reagents gave resulta which have 
been interpreted with difficulty’, quinone, by its 
lethal action and ita apparently ready penetration of 
the cell wall, gave results equivalent to the cell-free 
a andl of chloroplasts from leaves. ‘Thus, 

and Fabiyi have now provided the first 
direct method for the activities tn viro 
and im vivo of the photochemical system from 
Ohlorella—e, ‘classical’ organism im the study of 
photosynthesis. 

One of us (D. H. N.) has been using the Mickle call 
disintegrator for the preparation of ocell walis from 
Chlorella. The cell walls may be spun off as a white 
layer ; the cell-free supernatant green juice has bean 
found to show reactions similar to the cell-free 
preparations from leaves of planta. We obtained 
results with hydrogen-acceptmg reagents essentially | 
similar to those of Punnett and Fabiyi. The prepara- 
tions also show the indirect photochemical reduction 
of methsamoglobin ; this indicates the presence of a 
natural hy -B006 in Ohlorela similar to 
the methssmoglobin-reducing factor found in leaves’. 
When the chlorophyll is removed from the cell-free 
Chlorella preparation with acetone, the cytochrome. 
components are observed to resemble those charac- 
teristic of stmilarly treated chloroplasta from a leaf* 
and those directly observed in etiolated barley 
plastids’. 

The Chlorella calls were washed once with distilled 
ean and transferred to the glass cups of the Mickle 

ae ae EE In each cup (2 am. dis., 6 om. long) 

mil. packed cells, 4 gm. glass beads (Ballo- 

tini No. 12, dia. 0-15 mm.) and, after cooling to 4°, 
cold distilled water to give a final volume of I1- 0 mi. 
The disintegrator was run m a cold room at 4° for 
one-hour and the suspension decanted from the glasa 
beads. The suspension wae spun for 5 min. at 1,500 g 
in an angle-head centrifuge. This gave a dark green 
t and a deposit of three layers: at the 

bottom unbroken cells, then a mixture of the latter 
with oel walls and cell contenta, and at the top a 
white layer of broken cell walls., The green super- 
natant was spun again at 1,500 g for a further 5 min. 
to remove any farther solid material and kept at 0° 
for use in subsequent experimenta. Chloroplasta 
from leaves of the garden pea and methsmoglobin 
factor from -leaves of Lamsum album were prepared, 
and activity measured by methods previously 
described’. The photochemical production of 
oxygen. by the chloroplast preparations was 
measured in Warburg manometers with ferricyanide, 
using the procedure of Arnon end Whatley’. 
The chlorophyll concentrations in the stock 
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suspensions were determined by Bo method of 
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When the dilute green juice of Chlorella was 
exposed to light in the presence of methamoglobin, 
no appreciable reduction of the hamoproteim occurred. 
The addition of methsmoglobin factor from Lamsum 
album resulted in rapid and complete reduction. On 
centrifuging the green juice at 1,700 g for 40 min. 
the “chlorophyll concentration was reduced to a 
twentieth. Thus twenty times the volume of the 
centrifuged juice could be added to give the same 
chlorophyll concentration m the reaction mixture. 
Under these conditions, methwmoglobin was slowly 
reduced in the light without the addition of the 
Lamium factor. The activity of these processes was 
measured in terms of Qo, (ul. oxygen/hr./mgm. 
chlorophyll) and compared with the activity of pea 
chloroplasts (Table 1). 


Table 1. RADUCTION OF ADFTHÆMOGLOB 
aay Rah mi Toxa E ear rrp ter “0-088 M phos- 


hate buffer saturated with respect t and to 
n hana ed factor, Poster qecca earn ft a 





We may thus convlude that the chloroplast 
preparation from Ohorea is reactive with the 
methsmoglobin-reducing factor obtained from the 
higher plant. It may also be concluded that Chlorella 
contains & similar soluble methsmoglobin-reducing 
factor. 

In Table 2 & comparison m given with pea chloro- 
plasts in the production of oxygen from ferricyanide 
determined manometrically. In this case the light 
was below that required for saturation. The Chlorella 
preparation was found to lose one-half of the aat 
after 15 min. in the manometer at 15°. ve afer 
ed their activity and gave 


chloroplasts R 
30 min. a stoichiometric T n of oxy 

uction of o KET N the 
hæmoglobin method?* with ore as hydrogen - 
acceptor. 


Table 2. HANOMWTRIO DIFFERMIMATION OF OXYGER PRODUCTION 





The cytochrome components were examined with 
the Zeiss mi Diluted green juice, _ 
equivalent to 0-4 ml. cells, was treated with 4 vol. 
acetone in the cold and the mixture filtered aff ma 
Buchner fonnel with a paper 4 om. in diameter. 
A aE va ngage ate as gl ig 
allowed to dry, folded twice, moistened with phoe- 
phate buffer at pH 7 and immediately examined by 
transmitted light. A sharp absorption band was 
sean at 554-555 mu (cytochrome f 555 my). Treatment 
with sodium hyposulphite resulted in a band at 
563 mu (cytochrome b in leaf chloroplasta 563 my), 
while the band corresponding to ¢ me f was 
unchanged. Carbon monoxide not affect the 
bands. Treatment of the preparation with pyridine 
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and sodium hyposulphite produced a strong band 
mainly of pyridine protohmmochromogen, and this 
seams principally to be derived from the cytochrome 
b. From the intensity of the spectrum observed, the 
ratio of cytochrome f to chlorophyll would be about 
1 : 500, which is similar to that observed in leaves". 
The band corresponding to cytochrome f from 
Chlorella appears to be slightly to the violet side of 
that from the leaf chloroplasts. This may be due 


either to the presence of a little cytochrome c or to 
an. actual difference in the protein portions of the 


Jt thus seems that certain systems connected with 
the process of photosynthesis have a wide distribution 
among types of green plants, as in the case of 
respiratory systems. 

For his stimulating interest in connexion with this 
work we are grateful to Dr. Robert Emerson. The 
work is part of a programme supported by the 
Agricultural Research Council. 


R. Hinz 
D. H. NORTRHOOTA 
H. E. DAVENPORT 
Department of Biochemistry, 
University of Cambridge. 
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MECHANISM OF THE 
INCORPORATION OF ADENINE 


INTO ADENOSINE 
MONOPHOSPHATE 


HAT purines might be incorporated directly mto 

nucleotides, rather than first forming nucleosides 
that are then phosphorylated, was first suggested by 
Greenberg’s! studies on the incorporation of formate 
into nucleotides. Williams and Buchanan’ reported 
that the formation of inosinic acid (that is, hypo- 
xanthine riboside-5-phosphate) by protein fractions 
from pigeon liver waa greatly stimulated by addition 
of ribose-5-phosphate plus adenosine triphosphate. 
Goldwasser*, working in this laboratory, has observed 
that adenine incubated im the presence of a particle- 
free pigeon liver extract was incorporated mto 
adenine nucleotides. 

In this communication we wish to summarize some 
new facta which may give the clue to the mechanism 
of one of the pathways of formation of adenosine 
monophosphate in animal tissues. Our experiments 

tie fi suggest that adenosine monophosphate w 
nucleotide formed and that the overall 
starting adenosine triphosphate, 

oe -phosphate, and radioactive adenine, proceeds 
In two which we have been able to separate. 
The first step, catalysed by a heat-labile enzyme, is: 


950 


Ribose-5-phosphate + ATP + 
ribose-1,5-diphosphate + ADP. 


The second step, catalysed by a relatively heat-stable 
enzyme, is probably : 


Ribose-1,5-diphosphate + ‘adenine + ees 


We propose that these enzymes be named respectively 
bar oie rotates arg and “nucleotide phosphorylase’. 
o pigeon liver extract was prepared by homo- 
genizing livers m 10 volumes of a medium consisting 
of 0-13 M potassium chloride; 0-015\M potassium 
dihydrogen phosphate ; 0-01 M magnesium chloride, 
brought to pH 7-2 with potassium hydrexide. The 
homogenate was spun at 80,000 g and the particle- 


genixing 

at — 20° and was stable for several weeks. The 
activity of the extracts was teated by incubating a 
small volume with 7y of 8-carbon-14-adenine 
(= 7,000 counts per minute). After 30-60 mm. at 


37° the carbon-14 content of the acid-soluble 
nucleotides was determined. 
The dialysed igeon liver extract did not moor- 


porate app le amounts of carbon-l4-adenme 
into the acid-soluble nucleotides, but the activity 
could be wholly restored by adding ribose-5-phosphate 
together with adenosine triphosphate. Hither of 
these substances alone was relatively ineffective. 
Riibose-5-phosphate could be replaced by ribose-1- 
phosphate, but ribose-‘3’-phosphate, deoxyribose-1- 
phosphate and ribose only feeble effects when 
added with adenosine triphosphate. Adenosine 
monophosphate and inosinic acid were also ineffective 
as activators of the extract (Table 1). After separation 
by by paper per ionophoresis of the nucleotides formed from 
-14-adenine, when ribose-5-phosphate and 
adenosine triphosphate were added, adenosine mono- 
aa had the highest specific radioactivity 
1) 


tha-decsstes AMO 
Aporox Sp Acimiy 530 HO 


yee ERB are 





The paper strip was scanned directly In the 
Po bomiotgr ab Fa) ma and WaR Coe 
adapted Geiger ocunter 
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Tabie 1. ERiCTIYAYION OF 4 DIALYEED BLTRiOT oF Pigwoxw Liyam 
Sn watt aot nb 
Addttions the soluble 
Undtalyeed extracts, 0-6 mL 150 
Dtabyeed extract, 0 mL net 
Hay lire E ERE AEE 1,880 
TIAM ip Toone oa 
+3 Tibose-1 - + 1 ATP 
T 3 aM mboro sippewnbalo d T Ki ATP Bi 
Piin chee eM ATE 00 
+1laM AWP 15 
+1 aM inosinis aod 18 


7 y = 7,000 counta/min. of 8-oarbon-l¢-adenine added tn every case 


The undialysed particle-free pigeon liver extract 
was also stimulated by the addition of ribose-5- 
Phosphate and adenosme triphosphate; but after 
heating such an extract at 65° for 5 min. the moor- 
poration of adenine was decreased and could not now 
be stimulated by the addition of ribose-5-phosphate 
and adenosine triphosphate (Table 2). This observa- 
tion suggested that the adenosine triphosphate-depend- 
ent enzyme is heat labile, but that the moorporation 
of adenine still oocurs in a heated undialysed extract. 
That the incorporation of adenine takes place without 
the participation of adenosine triphosphate rules out 
the phosphorylation of adenosine‘ as a step in the 
formation of adenosine monophosphate under these 
conditions. The heat-lability of the adenosine 

eis roan st enzyme made it poasible to demonstrate 
osine triphosphate reacta with ribose mono- 
phosphate. The dialysed atone was incubated at 

1 hr. with ribose-b- hate or ribose-1- 
phosphate and adenosine trip te. The mouba- 
ee al a 65° for 5 mim. and the 
denatured proteins were spun. off. Carbon-14-adenine 
was ad to the supernatant. After a further 
incubation at 37° the nucleotides were analysed for 
carbon-l14. The resulta (Table 8) clearly mdicate 
that: (1) during the pramoubation at 37° the ribose 
monophosphates reacted with adenosine triphosphate 
to form a substance from which the heated extract 
could form radioactive nucleotide with oarbon-14- 
adenine; (2) the enzyme for the ribose-monophos- 
peel reaction is heat labile; and (8) the adenine- 
rating enzyme is relatively heat-stable. The 
paritnabien of the heat-labile enzyme is described in 
the folowing communication. After our work was 
completed, Korn and Buchanan’ that one of 
the pigeon liver fractions needed for the synthesis of 
imosinic acid from hypoxanthine is also stable to heset- 
img. The heat-stable enzymes that form adenosine 


Table 2 ACFIVATION OF DUNDIALYSED Brmuots 


Oounta/min. in nosleotides 
Additions Unheated extract Heated extract 
Mons 1,519 420 
3 aM BOP 1,662 483 
1 aM ATP 067 182 
3 aM ROP +1 aM ATP 2,170 140 - 


Table 3. PRrenrcunatIoON OF KIDON ALONOPHOSPHATS WITH 
ADENOSIER TRIFHOSPHATE 


Counts min, in 
R-1-P REP 


fœ į br. 1,161 


KM 
for į hr. ab 0 Q 
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monophosphate and mosmic acid may possibly be 
identical, 

To support foamy SE that ribose-1,5-diphos- 
phate is an in te in the formation of adenosine 
monophosphate from adenine, ribose-1,5-diphosphate 
was prepared by the reaction of Klenow and Larsen’: 


Glucose-1,6-diphosphate + ribose-]-phosphate = 
vibose-1,5-diphosphate + glucose-6-phosphate 


and was used as an activator of the dialysed medium 
(Table 4). 


Table 4. IMNOORPORAMION OF CARDON-14-ADNNINE USING RIBORE- 
1,5-D0FHOSPHAT® FORMED FROM GIATOOSE-1,6-DIPHOSPHATE*® AND 
Ripe MONOPHOSPHATE 


1,840 
1,250 3 
1,110 

746 


R l, from Prof. 
a ap ee ee ee ae T. 


We wish to acknowledge with thanks the interest 
shown in this work by Dr. H. M. Kalokar. 


Munpay SAFFRAN" 
Epvarnpo Saaranot 


Institute for Cytophysiology, 
University of Copenhagen. 


“Present address, Allan Memortal Institute, MoGill Votre 
ee ee Oe ie a ee 
tenure of a Life Insurance Medical Research 


addres, Department of Pharmaoology, VWeatern Reserve 
Uiteonin, Gievaand 6: Ohio, 


i Greenberg, G. R~ J. Brod. Chem., 190, 611 (1061). 

‘Willems, W. J., and Buohanan, J, kL, Fed. Pree., 11, 311 (1068). 

* Goldwamer, B., Fed. Proe., 18, 210 (1063). 

* Ca R. J. Brat, 801 (1 A, and 
Be ae PO I A, TBI 

* Korn, L D., ami Buohanan, J. pce 18, 288 (19653). 

Kunov, H., and Larsen, B., Arak. Bieatem., 87, 488 (1062). 






A New Phosphokinase, 5-Phosphoribokinase 


Dorme an investigation of the enzymatic syn- 
thesis of adenosine canoe ew Sie (see preceding 
communication) the existence of a phosphoribokinase 
was This communication outlines a 
partial purification of an enzyme from pigeon liver 
which catalyses the following reaction : 


Ribose-5-phosphate + ATP -> 
; ribogs-1,5-diphosphate + ADP. 


By analogy with the other phosphokinases 
a to call this enzyme ‘5-phosphoribokinase’. 
enzyme is assayed spectrophotometrically in 
the presence of an exceas of 5-adenylate-kinase and 
5-adenylate-deaminase, following the decrease in 
ee eee 
enosine monophosphatel. 
The reactions involved are: 


2 ribose-5-phosphate + 2 ATP + 
2 ribose-1,5-diphosphate + 2 ADP 
2 ADP + + AMP 
AMP + IMP + NH, 


2 ribose-5-phosphate + ATP + 
2 ribose-1,5-diphosphate -+ IMP + NH, 





NATURE 


951 


An AP GI T 





& Æ » xX 40 
Fig. 1 


: in 8 mi, amd te spectro 
tale tt alls i aei 


or porin earirese 
por ml., tob il volame 8°10 m. gH 6-8. At timeo 0 oy 
per m. added to the 


S-phosphoribdkinase wal 


a Se ee Bet a So ra 


Fig. 1 gives the resulta of an experiment which 
shows that without the addition of ribose-5-phosphate 
there is parang nf no dephosphorylation of adenosine 

From the graph ıt is evident that the 
cae ee when both energy-rich phosphate 
groupe of adenosine triphosphate are used up. 

The ribose-1,5-diphosphate formed can. be isolated 
on & ‘Dowex-l’ formate column following the pro- 
cedure of Klenow’. 

Preparation of the enzyme from pigeon liver 
involves the following steps: (1) hom tion of 
the tissue in 0:26 M aeons chloride, 0:02 M 
dipotassium hydrogen ph te, 0-001 M magnesium 
chloride, pH. 8. (2) Centri tion at 30,000 g m the 
Spinco ultracentrifuge for half an hour. (8) Am- 
monium sulphate fractionation of the supernatant 
between 0-35 and 0-52 saturation in 0-01 M mag- 
neatum chloride at pH 8-5. (4) The ipitate is 
dissolved in 0-13 M potassium ‘chloride, 0-01 Af 
magnesium chloride, 0:0001 M glutathione, 0:015 M 
iris-hydroxymethyl aminomethane, pH 8, and frozen 
at — 20°. The nart day the solution is thawed, and 
denatured protein is spun off. With this procedure a 
12-fold purifloation is achieved. 

The enzyme is inactivated by dialysis against the 
dissolving medium for 18 hr. at 4°. 

This preparation of 5-phosphoribokinase has no 
action on D{—)ribose, ribose-1-phosphate, ribose-‘3’- 
phosphate, D(-+)glucose, glucose-l-phosphate, gluo- 
ose-6-phosphate and b(+)galactose, but contains 
considerable 6-phosphofructokinase activity. 

I am indebted to Dr. H. M. Kalckar for his 
encouragement a interest. 

These studies were supported by grants fram 
Carlsbergfondet, Rockefeller Foundation, Lederle 
Laboratories Division of the American Cyanamid 
Co., Istituto Sieroterapico Italiano and the Life 
Insurance Medical Research Foundation. 


EDUARDO SaaRano 
Instatate for Oy tophysiology, 
University of Copenhagen. 
1 Kalkar, H. M., J. Biol. Chem., 187, 445 (1947). 
2 Klenow, H., Areh. Disskem. (in the prom). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responmble 
AS PEES EEE Geli dina MMi EAA 


No notice te taken of anonymous communications 


Determination of the Structure Factor of 
Thin Tin Films from Superconductivity 
Measurements 


In & recent communication! on superconductivity 
of thin tin films, we mentioned the drfferance we 
found between the values for the magnetic threshold, 
the external feld bemg parallel (H%) or per- 
pendicular (H*,) to the support of the flm (in both 
cases perpendicular tò the direction of the current). 
We mostly use flattened stripe of ‘Pyrex’ to support 
the films. Zavaritaki!* has also found a differance 
between H*, and H°,. 

Our films are p by condensation in vacuum 
or by sputtermg m argon gas. As we remarked 
earlier!, a very pronounced change is obtained for 
the form of the transition curve (R/R, as a function 
of an external field H) when the current moreases. 
The transition curve becomes very sharp. We have 
now determimed for different films, condensed or 

uttered, the magnetic threahold values for Hy and 
E for different values of the current and also as a 
function of temperature. 


Table 1 


Date 

March 6, 1953 60 aA. 
80 aA 
ob at 
6 må. 

50 gÀ. 

2 mA. 

§ mA, 

10 mA. 

Mareh 18, 1953 10 wa. 
2 mA. 

5 mA. 

a 

2 mA. 

5 må 

10 mA 

March 20, 1952 50 ai. 
2? må. 

6 mA 

16 mA. 


In Table 1 are some resulta obtamed with one of 
our condensed films in vacuum. This film has been 
measured three times on differant dates, with the 
view of examining ite behaviour; for certainly a 
change in the orystallization has occurred. After the 
second series of measurementa the film was brought 
into contact with the air, so that an oxidation took 

lace. 

F From the table we drew the following conolugions : 
(1) The ratio H*,/H°, 13 approximately canstant as 
a function of current cana temperature. Ita value is 
between 1-5 and 1:8. Deviations occur near the 
transition temperature ; but this seems to be due to 
errors in determining H*. A small increase only is 
observed for the second series of measurements. 
(2) There is only a small variation of the ratio 
H*,/H*, in the different series of measurements m 
spite of the fact that the specimens have undergone 
several manipulations. 
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For our sputtered films, we obtained for H%/H«,, 
as for our condensed films, constant values as B 
function of current, but which are larger. Thus we 
found H°*,/H*¢, = 2 in most cases, but in other cases 
& value of 6 was obtained. 

The different results obtained can be explained by 
means of the demagnetuzmg factor. If we suppose 
that the layers are of flat ideal super- 
conducting ids, we have He /H*, == 1/(1 — D) 
with D = N/4n. Thus we found for our condensed 
films D = 0-66 and for our sputtered 
films D=0°5 and D=0°8 re- 
spectively, which correspond to a 
ratio m of the axes of 0:3, 0-5 and 
0-15 (ref. 3). 

On the other hand, pictures were 
taken of sputtered films (see Fig. 1) in 
our laboratory, for an earlier publica- 
tion*, by means of the electron micro- 

From this picture the equa- 
torial axes of the ellipsoidal grains can 
be determmed; Inowing, however, 
the ratio m from the magnetic 
measurements the thickness of the 
grains can be estimated. Thus we 
have been able to estimate the thick- 
neas of the grains shown in Fig. 1. 
For the largest grams (diameter 120 
mu), we obtamed a thickness of 36 
mp, and for the thinnest one 7-5 mp 
(diameter 25 mu). This seems to be a 
reasonable thickneas, taking into 
account the value of the resistance. 
But we may remark that the thickness seems to vary 
between wide limita. 

We wish to thank the Department of Education, 
Brussels, for financial aid for this investigation. 
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Specific lontzation Ihe a by Positrons 
lectrons 


ALTHOUGH ionization produced by an electron in 
its paasage through various gases has been studied 
by previous workers!, to our knowledge no experi- 
ment has been performed with the positron which 
will enable the specific ionisation produced by a 
positron and an electron of the same energy to be 
compared. In the present experment, this has been 
done by investigating the specific ionization by 
positrons and electrons in nitrogen and argon, using 
a fully automatic Wilson chamber. Rhodim-102 
prepared by bombarding rhodiam-103 by fast neu- 
trons was used as the source. 

The accompanying table gives the number and 
length of the tracks studied. 


Sie | Keb uy 


1,052 9 3,183 -2 
2,100°2 3,257 6 





Only those positrons and electrons the energy of 
which lies between 0:18 MeV. and 0:96 MeV. were 
taken into account. 

Figs. 1 and 2 show the variation with H, of 
specific ionization m nitrogen and argon, respectively, 
where H is the magnetic field ae p is the radius 
of curvature of the track. In the case of nitrogen, 
the theoretical curve as calculated from the formula 
of Williams'*, having regard only to the 2p-alectrons, 
ig also given. The ionization potential of the 2p- 
electron for nitrogen in the molecular state is not 
known; consequently, we have taken the value for 
the atomio state, which is 15-5 eV. It can be seen 
j error, there 
o ionization pro- 
duced by positrons and that capa a and also 
that the agreament between the theory and experi- 
mental resulta is satisfactory. According to Fig. 2, 
however, it appears that the specific ionization in 
argon by positrons is somewhat leas than by electrons. 
It should be noted that at higher energies, where the 
accuracy of measurement is greater, the divergence 
between the two values nearly disappears. The 
difference is noticeable towards the lower energies 
where the higher concentration of ions along the 
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5 10 15 20 #4 
Radius of curvature (p) in om. 


Version of primary specific ionization pee DY 


2. 
e erie electrons 1n argon. 


tracks makes counting them an extremely tedious 
task, with the result that the subjective error is 
greater, as it is difficult to reeolve two closely spaced 
ions. For this reason it is not poasible to say with 
certainty whether the differance observed in argon 
between the positrons and electrons is real. The 
ideal conditions in which to study this effect would 
be by employing a low-preasure cloud chamber where 
greater accuracy in counting the number of ions 
could be achieved because of the amaller density of 
ions along the track. 


R. R. Roy 
M. ETIENNE 
Laboratoire de Physique, 
Université Libre de Bruxelles, 
Bruxelles. 
July 21. 
1 Wiliams and Pros, Roy Be a a ry (1930). Skrametad 
Aye. Rae 0, 6 


eae ee Soe., A, 139, 163 (1933). 


Recombination Coefficient in the F- 
Regions : a Possible New Process of 
lonization of Nitrogen Molecules 


It is now generally recognized’* that the 
day-time rate of disappearance of electrons in 
B- and F-regiona of the ionosphere cannot be fully 
by the negative-ion formation theory of 


electron loss mainly due to attachment. 
value of the recombination coefficient in the H-region 
seat eri ee Ray ag a seamed gc oe bao! 

by A. P. Mitra and Jones* on the 
basis of dissociative recombination of electrons with 
O,+ and NOt ions, which are believed to be the 
principal ionized constituents at the ta of these 
regions. It may therefore be inquired if the process 
of dissociative recombination may not also be opera- 
tive in the high #-regions (F, and #,) and be the 
determining factor for the disappearance of electrons. 
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The ionized constituent in the F-regions is the OT 
ion. Hence, in order that dissociative recombination 
may be operative, the atomic ions must give rise to 
molecular ions. Now, the atmospheric constituents 
in the F-region are nitrogen molecules and oxygen 
atoms. Therefore, the formation of molecular ions 
ia possible either by transfer of the charge of OT 
to the nitrogen molecule or by the OT ion associating 
itself radiatively with a neutral oxygen atom giving 
rise to an ionized O,+ molecule. The transference of 
charge from OF to the ni molecule in the 
ground state is, however, forbidden, since the ioniza- 
tion potential of molecular nitrogen is greater than 


that of the oxygen atom. Also the process of radiative” 


association is found to be too alow to lam. the day- 
time recombination coefficient of the F-layers. 

However, if one recalls that durmg daylight hours 
a considerable percentage of nitrogen molecules may 
be in the excited A'E, state corresponding to the 
upper level of the Vegard—Kaplan bands, then 4 
possibility of charge transfer suggests iteelf according 
to the reaction : 

Ot + N, (A'E) > Nyt + OOS). 


Here, the charge transfer is assumed to produce a 
N,t ion in the ground-state, leaving the neutral 
oxygen atom in the metastable 4S state. 

Now, as the ionization potential of O is 18-55 eV. 
and the energy of the O(S) state is 4:17 eY. 
an amount of energy 8:38 eV. is released. This 
energy is sufficient to ionize the nitrogen molecule 
in the A®X, state (6-14 eV.), since the ionization 
potential of N, is 15:51 eV. Further, as there is 
almost exact energy balance, the reaction is highly 
probable. Aoocording to Bates and Maasey!, a reson- 
ance process of this nature may have a transfer 
coefficient of 10-4. If we 
assume such a value of the 
coefficient, the concentration 
of excited nitrogen molecules 30 
required to explain the re- 
combinstion coefficient in the 
F,-layer (where the conocen- 
tratzon of nitrogen molecules 
is 5 x 10!) is 10’. Thus, only 
2 per cant of the molecules 
need be excited. Such a per- 
cen is not improbable 
considering that the mtensity 
of solar radiation in the band 
of wave-lengths (blue) causing 
excitation of the nitrogen 
molecules is very high: 

It may be noted that the 
above process is operative 
only during the day-time, 
that is, as long as the concen- 
tration of excited nitrogen 
molecules is large. The oon- 
tribution of dissociative re- 
combination to the rate of 
disappearance of electrons 
fals to a low valus in the 
hours of darkness. However, 
at night the absence of photo- 
detachment increases the neg- 
ative ion concentration, and 
this explains the night-time 
value of the recombination 


Absorption (per cent) 
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The process discussed above shows how solar. 
radiation in the visible range of wave-l may 
be instrumental in ionizing nitrogen molecules if 
positively charged particles are present. Incidentally, 
the process also explains the concentration of N,t ions 
that is necessary to lain the twilight flash of the 
first negative bands of N,t, according to Wulf and 


mgs hypothesis’. 
T am indebted io Prob B. E. Mika; under whose 
idance the work reported above was carried out. 
also wish to thank Mr. 8. 8. Baral for helpful 
discussions. . 


R. B. BANHBJI 


Institute of Radio Physics and Hlectronica, 
University arse of Science and Technology, 
cutta 9, India. 
July 30. 


t Bates, D. B , and Massey, H. B. W., Proe. Roy. 500., A, 198, 1 (1047). 


1948) 
‘ A. Pand J B. H., SoL . Mo. 44 here Research 
Mee dolare pentas tennis, Maret , 1968). 


Y 0. B., and Dening, L. B., Terr. Mag. and Almos. Meo., 48, 
“eds (1038). a 


Specificity of Infra-Red Spectra 


Wa have recently axramined the infra-red spectra 
(in carbon disulphide and carbon tetrachloride solu- 
tions) of a number-of compounds of the general 
(1), namely, 8a: 7a: 12«-trihydroxy steroids of the 
58 (A: B ois) series with various groups R at Or. 





900 


1,100 

Upper graph: methyl 8a : 7a : 1fa-tmhydroxyooprosianaic. Lower graph’ methyl cholate 
: ; Infra spectra ethyl Ta: 120o- and cholete , 

coefficient by the negative- Fig. T 50 to 000 Gael af mothyl Sq: Toi Io tribe troryoopme machete ie the Topan 

ion theory alone. 1,500-1,200 em? and in carbon disulphide for the remainder 
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A. Ra —OHMe[OH,],.00,Me, B’-H 
B. R= ~—OHMe.(0H,),.0HMe.00,Me, BR’ mH 
O. Re —OHMo, [CH] COH—OMe.CH,0Ao, R’= Ac 


Most of the compounds were esters of bile acids; but 
some related carbinols have alao been examinod. 
The mnportant finding is that all the spectra so 
far examined are closely similar in the region 1,500— 
900 om.-?. Fig. 1 illustrates this, comparing the 
spectrum of methyl cholate (LA) with that of methyl 
Ba : Ta : 12a-trihydroxycoprostanate (LB) +. 
The same family likeness 
is observed in the spectra ppg on 
of the acetyl derivatives, in- 
cluding substances as different (i 
as soymnol tetraacetate (10) 
and methyl triacetylcholate O 
(L, R as in LA, R’ = Ac). (1) 
Although the imfre-red 
spectrum of a compound in 
the region of the ‘mole- 


cular rint’ (1,200-800 4 Non 
omo.-?) has accepted as —.» i. 
providing an ivocal 4 N 
identification’, lea of NN & 
two oompounds with very OMe 
amilar spectra have been _ (1m) 


recorded among the sterols* 

and the triterpancids*. The finding that a whole clase 
of compounds poaseas virtually the same rint 
spectrum must ‘modify these views, since & dent 
identifloation is im le when, for example, an 
isolated compound is not highly purified. The small 
differences which exist are mainly in the 1,500- 
1,850 cm.-! region; this region is characteristic of 
OH, and CH, bending vibrations to which the side- 
cham makes a large contribution. In favourable 
circumstances, it may prove possible to identify the 
side-chain from the spectrum. 

It is expected that similar group resemblances will 
be shown by the spectra of unds related to 
other bile acids, for example, by 8a : 7a-dihydroxy 
steroids related to chenodeoxychole acid. If this is 
the case, it may help in establishing the constitution 
of new compounds which are related to known 
steroids. 

My thanks are due to Prof. G. A. D. Haslewood 
and Dr. R. J. Bridgewater for kindly providing 
compounds. 

I. D. P. Woorron 


Postgraduate Medical School of London, - 
London, W.12. 
July 27. 
' Bridgewater, B. J., and Haslewood, G. A. D., Pickem. J., 68, 588 
052) 
Meer poy fe Ne and Do ‘Vitamins and Hormones’, 7, 203 
(Academnfo Press, Ino., hag ea Yow 1940), 


TERT (personal communication). 
‘Jones, B. R. H., and Woods, G. F, J. Chem. Soo., 464 (1088). 
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A New Synthesis of Pyrimidines 


Ir has been obearved that the hydrogenation of 
8-phenyl-5-acetamidotscoxazole (I; ER = Me) m 
ethanol using platinum or Raney nickel catalysta 
gives rise to a mixture of 2-methyl-4-phenyl-6- 


hydroxy pyrimidine (II) and N(B-amimocinnamoy)) 


acetamide (ITI), melting point 186°. When the latter 
ound (readily hydrolysed by cold dilute acid 
to (EV), melting point 105°) was melted, or when ite 
aqueous solution was y armed, & facile cyclization to 
(II) occurred ; taking this reaction into acoount, the 
final yield of the pyrimidine is almost quantitative. 
An intermediate in the hydrogenation may be the 
qscoxazolin (VY), by analogy with the producte of 
hydrogenation of tscoxazolones*. A similar series of 
compounds was obtained fram (I; R = Ph). 

The ready cyclization (OI + II) provides an 
attractive basis for the biogenesis of the pyrimidine 
structure from the small metabolic units ested 
from biochemical studies with isotopically lled 
precursors’, namely, a B-keto acid (or derivative), 
ammonia and a simple carboxylic acid. 


PhOH-—OH 
kg l reroome — 


ey 


PhO(NH,) : OCHCONHOOMe 


A full account of this work and of asimilar reactions 
which are still being investigated will be reported 
elsewhere. 

G. SHaw 

G. Suaowpz 
University of Technology, 
Sydney, N.S.W. May 18. 


1 Burns, beat akim., (2), 47, 128 (1808). Auwars and Wrnderling, 
Ber., 87, 040 (19384). 


t Shew, J. Chem Soe., 1017 (1061). 
* Lythgoe, Quart. Rev. Chom. Soe, 3, 194 (1040). 


Contribution of the Ultra-Violet 
Absorption S$ m of Asparagine to 
the Problem of its Structure 


Srwos Steward and Thompson first proposed their 
new cyclic structure for asparagme indicated in the 


formuls!, 
OH,—OCH.NH, OH, —-OH.NH,* 
by ot 
o= O 
Sr Sa bee S 
H H 


there have been a number of communications which 
have questioned this pomt of view". In commenting 
on these communications, Steward and Thom em- 
phasized the importance of collecting evidence on 
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e Acetamide 





mp 
1. sis ape an ot ta ma 


quarts 
Yamai ar T om. agp a oc hears tenes Ghee ceri (et %) 


The 
solutions of free asparagine, ance it is poasible that 
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New Specific Reagent for Keto-Sugars 


DuRING an investigation into factors which affect 
the reaction between sugars and anthrone’, it was 
found that anthrone could, under oertain conditions, 
be used as a speorfic reagent for keto-sugars and 1s 
suitable for identification of ketosea on paper 
chromatograms and im spot testa. 

For hexose estimation the anthrone reagent is moet 
effective in solution strongly acidified with sulphuric 
acid, when green-coloured sugar—anthrone complexes 
develop with both aldo- and keto It was 
believed that if a condition could be attaimed in 
which keto-sugars would be affected preferentially to 
aldo-sugars, then only the former would afterwards 
react with anthrone. This condition is realized in a 
mildly acid medium, where a mixture of acetic acid 
and ethanol is used as a solvent for anthrone, and 
neal Sara acid is added to facilitate the required 

ormation of ketose—anthrons complexes. 

The reagent is prepared by dissolving 300 mgm. of 
anthrone (laboratory reagent, B.D.H.) in 10 mL of 
glacial acetic acid, by mg, followed by the 
addition of 20 ml. of ethanol, 5 ml. of phosphoric 
acid (spec. grav. 1-60 at 20° O.) and 1 ml. of water. 
Freahly prepared et is to be-preferred, although 
if it is kept im the refrigerator it can be used 
when several weeks old. On standing, crystals may 
separate out, but these are dissolved on warming the 
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© ene end derivatives of asparagine ~ 
may not is Eea e eia to the cyclic structure’, reagent. 


No reference appears to have been made to the 
ultra-violet absorption spectra of water solutions of 
free asparagine and free glutamme‘, In Fig. 1, the 
absorption curves are replotted as log e versus wave- 

(where ¢ is the molar absorptivity or molar 
extinction coefficient). The asparagine curve has bean 
extended to longer wave-lengths, and absorption 
curves for water solutions of acetamide and suocin- 
imide have been included in the graph for oom- 


parison. 
See ee oe tra, & 
number of unsubstituted and substituted amides 


have been examined. The detailed resulta will be 
E atereyebetrae get ho ea rl You! Sie aap ren 
communication it is sufficient to cate that all the 
unsubstituted amides examined have the typical 
inflexion point at about 210 my exhibited by aspera- 
gine and gintamime. The long-wave-length band at 


about 240 my in the of succinimide is 
bane of diacylimides*’. There is no indication of 
is band in the asparagme spectrum. 


It might well be argued that hydration of one of 
the carbonyl groups of amino-succinmide would 
abolish the long-wave-length band to be expected of 
this compound ; but it ia difficult to understand how 
the proposed form of amide could fail to exhibit a 

quite different fram the typical smide 
. One must conclude, therefore, that this 
evidence favours the straight-chain rather than the 


cyclic structure of asparagine. 


ent of Biochemistry, 
ioago Medical School, 
Chicago 12, Ilinois. 
, 1 Steward, F. O., and Thornpson, J. F., Nature, 180, 780 (1952). 
1 Leash, 8. J, and Lindley, H , Meters, 171, 1002 (10858). 
t Steward, F. O., and Thompson, J. F., Naiwrs, 171, 1068 (1053). 
‘Seidel, L. J, Goldfarb, A. E., and Wakiman, 8., J. Biol. Chem., 197, 


ee. 
and Spotswood, T. M., Rec. iras, okim. Pays Bas, 08, 


' Polya q (i048), 


‘Ley, H., and Arends, B., ¥. phys Odem., B, 17, 177 (1082). 


Lao J. Sarva 
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For identification of sugars, the reagent is yed 
on & paper chromatogram or a paper trea with 
test solution. On heating at 108°C. for 5-6 min., 
mono-, di-, tri- and poly-saccharides contaming keto- 
hexoses develop a bright yellow spot in white light. 
The keto-pentose (keto-xylose) available for testing 
gives a bright purple colour, whereas the two avail- 
able keto-heptoses (D-glucoheptulose and D-manno- 
heptulose) give an orange-yellow. The developed 
colours do not fade easily and do not wash off with 
hot water; washed and dried chromatograms keep 
well. Under ultra-violet light, the keto-complexes 
appear brown, while the treated aldoses may show & 
light blue fluoresceiice. 

The reagent appears to be specrfic for keto-sugars, 
and both furanose and pyranose structures in koto- 
hexoses give a ive test. Thus a strong reaction 
has been obtained with fructose, fructose-6-phosphate, 
sorbose, sucrose, turanoge, melexitose, raffinose and 
mulm in addition to the keto-pentose and keto- 
heptoses mentioned above. No reaction was obeerved 
with the aldo-sugars, for example, arabimose, 


aloohols such as mannitol and sorbitol, and sugar 
acids, including galacturonic and glucuronic acids, 
do not give & oolour reaction, nor do such oom- 
pounds as inositol, ascorbic, a-ketoglutaric and une 
acids ; urea gives a grey-coloured spot, which is 
not likely to be confused with a sugar reaction 
colour. 

For sugars consisting of hexoge units, the colour 
intensity of the spots developed appears to be mde- 
pendent of the sugar itself, and depends only on the 
molecular concentration of keto-haxose units. Thus 
the depth of colour produced by 50 mgm. of sorbose, 
50 mgm. fructose, $5 mgm. sucrose or 140 mgm. 
raffinose appears identical. This permita some quant- 
itative estimation of the keto units present. The 
reaction is sensitive, 5 pgm. of mono-ketose being 
sufficient for identification. 
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Keto-xylose was prepared for this investigation 
from aldo-xylose by a method similar to that 
described by Hasaid st al.*. 

I am’ mdebted to Dr. Nelson K. Richtmyer, 
Laboratory of Chemistry, National Institutes of 
Health, Bethesda 14, Md., U.S.A., for kindly supply- 
ing D-glucohsptalose and p-mannoheptulose. 

R. JOHANSON 


Division of Plant Industry, 
Commonwealth Scientific and 


1 Johanson, BR, Mature, 171, 176 (1068), Anal. Okem. (in the prees) 
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Plastic Sulphur 


Ligvuip sulphur is well known to become highly 
viscous when heated above 160°0.; this viscous 
sulphur (like selenium) is easily supercooled. At room 
temperature the product resembles unvulcanixed 
rubber and is called ‘plastio ur’. This hardens at 
liquid air ture to a brittle glass, vitreous 
sulphur. At this temperature it remains amorphous 
for an indefinite time; at room temperature, how- 
ever, the plastic sulphur crystallizes withm a few 
hours, the orystallization (as with 
selenium) from the outside to the inside. We have 
found that impurities and other factors have some 
curious effects. 

The property of supercoolmg is completely de- 
stroyed by heating the viscous sulphur in a vacuum. 
The freshly vacuum-baked or vacuum-distilled 
viscous sulphur orystallzea within a few minutes, 
when poured mto water or liquid ar. Older prepara- 
tions preserved in a vacuum by sealing them off in 
glass bulbs do the same. The admission of air to the 
hot preparations spoils them in the long run, but not 
immediately. 

A second fact is that, conversely, the addition of 
as little as 1 per cent of a trivalent elament (phos- 
phorus or arsenic) greatly facilitates the super- 
cooling, the do mass eventually staying amor- 
phous for at least some months at room temper- 
ature. Daylight has no influence on this stability ; 
the exclusion of air, though not necessary, is 
favourable. 

This mfluence of trivalent elementas suggests that 
the usual supercooling is connected with the presence 
of some nitrogen in the preparation. The elimination 
of this nitrogen by vacuum-heatmg would explain 
why vacuum-heatmg of viscous sulphur prevents 
superooolmg. 

All the facts known to us may be explained by 
nen: in viscous sulphur the presence of very long 

instead of the §,-rings that are known 
E S P ee i 
the liquid state below 160°. The long chains are pre- 
sardably baited together be tio teivuleni cimon 
to form a network, more stable than the separate 
chains would be (compare the vulcanization of 
rubber). 

The conception of long chains being built up above 
160° also offers an explanation for the fact that traces 
of monovalent elements (1 per cent of pea 
greatly reduce the morbase of viscosity’at 160°, 
at with their growth. Somay funpe ais halo. 
gen atoms to react with the terminal valencies of the 
chains at a rather early stage of their growth, thus 
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stopping further growth until full length is attained. 
Such inhibition is well known in the production of 
linear polymers, 

The aæumption that polymerization occurs at 
180°, and that this polymerization is linear, is dificult 
to prove by direct means. X-ray evidence is moon- 
alusive, because of ite insensitivity to minor changes 
in molecular t in the liquid state. The 
indirect evidence offered above and by other authors, 
however, is strong. Moreover, the theoretically well- 
founded divalence of sulphur makes long chains 
(scarcely distinguishable from big rmgs) the most 
probable molecular shape for explaining the 
phenomena. 

This investigation has been subsidized by the 
ization for fundamental research, F.O.M. 
It has, of course, many points in common with older 
or simultaneous investigations by others. References 
can be given only partially here'. 

J. SOHENEK 
J. A. PREISS 
Laboratorium voor Technische Physica, 
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Effects of Commercial and Radiation- 
produced Hydrogen Peroxide 
RaDIoBioLoaisTs and radiation chemists have for 
many years been aware of the fact that hydrogen 
peroxide formed during irradiation may play a 
igni t part as an agent of the changes brought 
about by ionizing radiations. The method of checking 
has often been to expose the test material to con- 
centrations of h peroxide comparable with 
those produced by- radiation, and hence to deduce 
what part of the radiation effects must be ascribed 
to other agents. However, such experimenta may be 
misleading if commercial hydrogen xide is used, 
since the stabilizer which is present may 
inhibit the decomposition of hydrogen Sg GO rae into 
the intermediates which take part 
reactions being studied. peas is not A aa 
made available by manufacturers about the nature 
of the stabilizers used; my experience has shown 
that they are sometimes sufficiently volatile to distil 
over with the hydrogen peroxide, if redistillation is 
e a he as & ssh egy tionary measure. 
is present, it may very well 
Lape the hydrogen xide will be less 
ive by a considerable than the same 
concentration produced in clean water by ionizing 
radiation. In the course of studies on the effecte 
of radiation on dilute aqueous suspensions of bactario- 
De ee T E 
various sources, and only haa the com- 
mercial product had as much effect as that formed 
by radiation. For example, in one series of - 
menta the survival curve for phage to 
jml. of a redistilled commercial hydrogen per- 
E e DE a SEE ee 
otherwise identical conditions, to about l y/mi. 


of hydrogen peroxide, produced by 15,000 r. of 
X-r&yB. 
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It seems probable that, for the same reasons, the 
effects of metabolically produced hydrogen peroxide 
cannot safely be judged by experimenting with the 
commercial product. ters in this fleld, too, 
may find it useful to work with hydrogen peroxide 
which is unequivocally free from stabilizer. Jonixmg 
radiation offers a famly quick and easy method of 
producing it, provided only low concentrations are 


Acknowledgment is made to the Medical Research 
Council for a personal grant in support of the research 
of which this work is s part. 

TikvaH ALPHR 


Radiotherapeutic Research Unit, 
ith Hospital, 
London, W.12. 
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Sesquioxide Immobilization and Clay 
ovement in Podzolized Soils 


AQUEOUS leachates of coniferous and broad-leaved 
forest litter readily dissolve hydrated ferric and 
aluminium oxides with the formation of soluble ferrous 
and aluminium. complex compounds'. Further work 
on the properties of these complexes has shown that 
both the iron and aluminium compounds are strongly 
sorbed by soil sesquioxides and clay minerals. 

It was previously suggested that the formation 
of the bleached A, horizon of a podzolized soil is 
caused by the solvent action of the leachates; it 
now seems that the t mmmobilization of 
geaquioxides, which leads to the formation of the 
B horizon, is due to sorption of the iron and alum- 
inium complexes on soil colloids, m particular the 
unattacked sesquioxides. 

The sorption effect appears to be particularly 
marked in the case of the rimu (Dacrydium oupress- 
snum) of New Zealand. If ferric oxide 1s treated with 
an aqueous rimu leaf extract, oxygen bemg excluded, 
the rate of solution of the oxide decreases until, 
after some three to four weeks, very little further 
merease in the concentration of dissolved iron takes 
place. At this stage the residual ferric oxide has 
acquired a very intense black colour. If the rimu- 
ferrous solution thus obtamed is left in contact 
with freah ferric oxide for a tively short 
period, it is found that extensive solution takes place 
—in & typical experiment, in 2 hr. the additional 
solution amounted to nearly 10 per cant of that obtamed 
initially in 30 days. If the rimu solution is treated 
successively with freah ferric oxide, the initial solu- 
tion effect is quickly exhausted and gives place to 
an equally pronounced sorption of the dissolved iron. 
This sequence is illustrated by Fig. 1, which gives 
the resulta obtained by agitating a rimu—ferrous’ 
solution with ferric oxide for 15 mim. and treating 
the centrifuged solution with fresh ferric oxide. The 
ratio of volume of aolution/weight ferric oxide was 
the same in each treatment, so that this procedure 
reproduced the effect of percolating the original solu- 
tion down a column of ferric oxide. It is mgnifloant, 
therefore, that the diagram co nds to the dis- 
tribution of iron down a podzolized profile; the 
solution stage represents the formation of the 
A, horizon, and the sorption stage that of the B 
horizon. 

Percolation of a rimu—ferrous—aluminium solution 
down & column of ferrugious sand resulted in a net 
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sorption. of iron and aluminium, neither of which 
could be completely recovered by washing the 
column with water. 

The experimental resulta thus indicate that sorption 
of the reaction products takes place concurrently 
with the solution progess, and that the sorption has 
the Sigua of inhibiting further solution of the ferric 
Oxi 

It has been found that the leachates can induce a 
marked deflocculation of both kaolinitio and mont- 
morillonitic olay minerals. A calcinm-flocculated 
suspension of montmorillonite which has been dis- 
persed by addition of an aspen leaf extract may be 
reflocculated by addition of farther calcium ion. Thus 
the concentrations of clay found in the B horizon of 
the Grey Wooded Soils of central North America, 
which are formed on calcareous materiala under a 
predommantly aspen cover, may be produced by the 
leachates dispersmg clay in the upper levels and 

rting the dispersed material to lower horizons, 
ia which the concentration of calcium remains 
sufficiently high to cause reflocoulation and con- 
sequent immobilization. 
O. BLooMrmip 


Bn Oe J. hE 


5 (1038). Sehnitzer, kE, and DeLong, 
, Ses, AgTv., s a oon 


Paper Electrophoresis of Streptomycins 


MANNOSIDOSTREPTOMYOIN in some streptomycin 
preparations is conveniently detected by the paper 
chromatographic procedure of Winston and Eigen}. 
In the presence of high concentrations of salts such 
a8 m ion-exchange column eluates, or in fermentation 
broths, this procedure is not applicable: attempts 
to dealt such solutions, by mixed-bed ion-exchange, 
electrolytic de-ionization or solvent extraction, have 
proved unsuccessful. We have found it possible to 
separate streptomycin, mannosidostreptomyom and 
allied subetances by paper electrophoresis, having 
developed (independently) a technique similar to that 
used for new antibiotic broths by Hosoya et al.*, and 
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of el o vessels (‘Pyrex dishes, 17cm. x 27 am. x 
5-5 am.), in each of which is situated a pure graphite 
electrode (20am. x 25am. x 0-5 am.) with a platinum 
lead ; (6) the support and cover for the filter paper 
(a pair of planar sheets of plate glass 28 cm. x 58:5 
om.), arranged horizon on levellmg screws 

the electrode vessels. A cooling systam was 
found to be unnecessary with a power pack providing 
0-100 m.amp, at 800 volts. 

Several grades of filter paper were examined ; the 
most regular spots and highest loadings were obtained 
with Whatman No. 81 (thick). The paper is cut to 
size (24 am. x 70 am.), and the origin line is drawn 
7:8 om. from one end. 

The solutions to be examined are applied to the 
origin line from a micrometer pipette, and the spots 
are allowed to dry. The peper is wetted evenly with 
pH 5-0 buffer (700 ml. 0-2 M sodium acetate plus 
300 ml. of 0-2 N acetic acid) to within 0-5 om. of 
each side of the origin line. The is blotted 
between blotting paper with a ber roller and 
placed in position on the bottom sheet of levelled 
ear ese TEE teeae va gn nae 
About 300 ml. of buffer solution is added to 
electrode veasel. The end of the paper farthest from 
the origin line is di into the cathode vessel, and 
the buffer is ail to rise up the paper until the 
origin line is wetted and electrolyte continuity thus 
established. The end of the paper nearest the origin 
line is then dip into the anode veasel, and the 
current is swi on. Sreteen hours later (over- 
night) the current is turned off and the paper is 
removed and dried, ready for spraying or laymg on 
an agar plate seeded with a suitable 

We have exammed a number of spray reagents ; 
the following modified reagents are all suitable 


for detecting small quantities of streptomyom on 


paper. 

(a) A diacetyl spray*, which indicates streptomyom 
by means of ita guanido groupings. The reagent 
(equal volumes of 0-] per cent v/v aqueous diacetyl, 
20 per cent w/v aqueous potassium hydroxide and 
2-5 per cent w/v alooholic a-naphthol mixed, in the 
order given, immediately before use) is sprayed on 
the air-dried . A magenta colour develope 
within a few minutes at room temperature if 5 ugm. 
or more of streptomycin equivalent is present. 

(b) A naphthoresorcinol spray originally described" 
for the detection of carbohydrates, with & sensitivity 
for streptomycin similar to that of (a). 
paper is sprayed evenly with the reagent (0:5 gm. 
of naphthoresoremol dissolved in 225 ml of ethanol 
and acidified with 25 ml. of concentrated ortho- 
phosphoric acid) and dried in an air oven at 100° C. 
for a minute or two until the background is faintly 
pink. The tomycin spots are strongly fluorescent 
when viewed in ultra-violet light. In much higher 
concentrations the spots are visible in daylight, that 
from mannosidostreptomycin being pink and from 
streptomycin greyish. 

(0) A spray reagent suggested by Partridge* for the 
detection of glucosamine, based on the Kilson—Morgan. 
reaction. The dry paper is sprayed with solution A 
(5 ml. of 50 per cant w/v alooholic potasium hydroxide 
mixed, just before use, with 100 ml. of 1 cent 
viv acetyl acetone in redistilled n-butanol) and is 
heated in an oven at 100° O. for five minutes. After 
cooling, it is rayed with solution B (0-5 gm. of 
p-dimethylamino yde dissolved in 15 mL of 
ethanol, acidified with 7 ml. of concentrated hydro- 
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Table 1 
Substance Mobili 
(wx 107%) 
Btreptomyoin 22 5 
tomycin 19°5 
Streptothricin 240 
dine 949 
Streptamine 6-3 


chloric acid and added to 90 ml. of redistilled n- 
butanol). Pink spota appear after reheating in the 
100° oven for two or three minutes. This spray 
reacts with the N-methylgiucogsamime portion of the 
molecule. The reaction is somewhat lees sensitive 
than thgt of (a) or (6). 

A single paper may be used for sprays (a) and (c). 
The paper is first sprayed with the diacetyl reagent 
and the resultant spots are outlined before treatment 
with the Elson—Morgan sprays. It is necemary to 
use a separate peper for the naphthoresorcinol 


ray. 

Table 1 shows average values for mobility, p, 
calculated fram the formula u = dljot, where d is 
the distance in om. from the origin to the centre of 
the spot, v ia the a of initial and final voltages 
applied and observed, / is the length of the paper in 
omn., and # is the time of migration in seconds. (These 
values are not corrected for electro-endoamosis ; the 
effect of this was tested with glucose and found to be 
negligible with the buffer and paper recommended.) 

The technical assistance of Miss I. Thompson is 
gratefully acknowledged. 


M. O. FOTAR 
G. O. ASHTON 
Glaxo Laboratories, Ltd., 
Stoke Poges, 
Bucki : 
Aug. 7. 
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"King, N. K.n and Doery, H. 1L, Hetwrs, 171, 878 (1953). 
‘Halliday, W. J., Natmro, 100, 385 (1052). 
s Partridge, 58. AL, Biorkem. J., 4R, 388 (1948). 


Conjugated Phenols in the Fusarium 
Wilt Syndrome 


VasouLan discoloration is a ease b symptom 
of Fusarium wilt of tomato. enols are naturally 
occurring substances capable of discolouring plant 
tissues upon oxidation by phenoloxidases and poly- 
merization to melanins. Phenoloxidases have been 
shown to occur in tomato stems’. Aocordingly, the 
pathogen, Fusarium oxysporum f. lycopersict, could 
cause vascular discoloration by liberating phenols into 
the host’s vascular 
Initial experiments damonstrated that certain 
pro are capable of discolouring the vascular 
of tomato stems. Bonny Best tomato stems 
placed in solutions of phenols show vascular dis- 
coloration (but not wilting) within 8-24 hr., depend- 
ing on the phenol, dosage and rato of transpiration. 
yp ols are most active, certain meta- 
eat i have slight activity, and one mono- 
ea carbolic acid, exhibits some activity (Table 1). 
igniflcantly, the vascular sap, exuded by root pressure 
from the of diseased plants, contains more 
phenols than sap of y plants. Mushroom 
phenoloxidase discolours the vascular sap of diseased 
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Table 1. ‘VaSOULAR DISCOLORATION OF Beet Tomo 
QUTTIWGS GAUAED 


Bowsy 
BY PHENOLS i? 100 YP.PLM. 


Dinooloraiion after 24 hr.* 
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* (+) Disooloraiion relative to pyrogallolL Part, if not all, of the 
aiaccloeation of the ambient saluton w dus to sutoadldaiaay of the 


plants but is without effect on the sap of healthy 


planta. Thus, the evidence suggests that ols are 
responsible for vascular discoloration in the diseased 
tomato sten. Accordingly, experimenta were per- 
Ee eee ee eee 
in the sap of a eee 

The production of phenols by F. oxysporum f. 

in. artificial culture was examined. 
Neither phenold nor phenoloxidase was detected in 
the culture filtrate obtamed from the growth of 
F. oxysporum f. kyoopersion on an morganio salt — 
glucose medium. This was demonstrated by the 
failure of two phenols, catechol and pyrogallol, 
or mushroom phenoloxidase to discolour the 
filtrate. 

Although the: pathogen may not be capable of 
syntheaimng phenols, the phenols in the 
of diseased plants could arise by the 
ydrolytic enzymes, produced by the 
pathogen, on the native conjugated phenols, such as 
glycosides, tannins or lignins, present in the host. 
The resulta in Table 2 demonstrate that F'. oxysporum 
f. lyoopersiot can utilize salicin and tannic acid as 
the sole source of carbon for growth on Cxrapek’s 
inorganic nutrient supplemented with micro-elementa. 
The pathogen grew equally well on } per cent sucrose 
-(7-6 x 10> molar), + per oent salicin (8-8 x 10-* 
molar) and 4 per cant tannic acid (15-5 x 10-* molar). 
Growth was inhibited by higher concentrations of 
salicin and tannic acid. This experiment 
that the pathogen produces hydrolytic enzymes 
which liberate ols from §-gtucosides and tannins. 

A. B-glucosi capable of splitting salicin was 
d in the sap of diseased planta, but not in 
that of healthy plants. 0:5 mL of vascular sap was 
added to 10 mL of 0:005 M galicin in 0:1 M acetate, 
pH 5; 1 mL of toluene was added to each tube to 
preserve the reaction mixture. The tubes were in- 
cubated at room temperature (21 + 1°0.). At fired 
intervals 0:5 ml. of two-fold diluted. as 


Table 2. GROWTH ie or tig peep E eon aca 
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Sentence clea deceased plants 
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a reagent’ was added to the reaction mixture, 
ollowed by 2 mL of 20 per cent sodium carbonate. 
The tubes were shaken vigorously for 25 sec., placed 
in boiling water for 1 mm., and i cooled 
with tap water. The mtensity of the blue colour 
developed in the tubes by this treatment was measured 
with a Fisher electrophotomster using a 650-my filter. 
The coloured reaction product was diluted ‘twofold 
prior to measurement. The resulta m Fig. 1 demon- 
strate the presence of an enzyme hydrolysimg salicin 
in the vascular sap of diseased plants which was 
destroyed when placed in a boiling water-bath for 
5 min. activity was not detected in the 
vascular sap of healthy planta. Thus, the phenols 
found in the vascular sap of diseased planta could 
arise by hydrolyses of B-glucogidea in the host. The 
carbohydrate fraction freed from the conjugated 
phenol might possibly function in the wilting mech- 
anism characteristic of FPusarnen wilt of tomato. 
Hodgson ct al.? have shown that polysaccharides can 
cause plants to wilt. 

Significantly, if the base of a healthy tomato 
cutting is placed in a small volume of distilled water, 
the stem will develop vascular discoloration. Con- 
osivably, all the ents of the system 
responsible for vascular discoloration could arise from 
the host. Disruption of the host cells by the pathogen 


system. 
To summarise, phenols evidently are ay EPEE 
for vascular discoloration in tomato plants infected 
with F. oxysporum f. lycopersios. The free phenols 
are probably derived fram the host’s conjugated 
henols by the action of hydrolytic enzymes, - 
aced by the pathogen. The host's aa p RA 
oxidizes the free phenols to coloured products. The 
same mechanisms could function m other plant 
diseases where vascular discoloration is a factor in- 
the disease syndrome. 
We wish to thank Miss Barbara Wooding for her 
technical assistance. The investigation reported here 
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Utilization of Acetate in Experimental 
Diabetes 


Ir is well known that acetic acid occupies an 
amportant place in the intermediary metaboliam, and 
that the participation of this substance m many re- 
pactions requires the activation of the acetate molecule. 
It ia now generally considered that ‘active acetato’ 
mwoorresponds to acetyl coenzyme A. Therefore, it 
mappears reasonable to assume that a reduction of the 

acetylation of coenzyme A, that is, of the formation 
of ‘active acetate’, would. lead to the accumulation 
af acetic acid. 

It bas been shown that acetic acid concentration 
in the urme of diabetics is higher than that of normal 
urinet. This may be attributed either to an increased 
acetate production or to a reduced acetylation of 
coenzyme A or both. 

In order to test # vivo the extant of utilization of 
acetate in diabetes, normal and depeancreatmed dogs 
fasted 12 hbr. were injected intracardially with 
different volumes of an acetic acid buffered solution. 
“The doses employed were as follows: 100, 150 and 
250 mgm./kgm. body-weight, expreased as acetic 

aes Acetate solution of pH 7-4 was made by adding 
ropriate amount of sodium acetate to acetic 
“acid. acetic acid concentration m the blood was 
estimated before the acetate moculation and at 
various intervals after the inoculation (1, 5, 10, 15, 
80 and 60 mm.), according to a method previously 
edeecribed*'. The acetic acid concentration in urme 
was also determined before and after acetate ad- 
ministration. It was found that, even before in- 
ooulation, the. acetate-level in arterial blood was 
higher in the diabetic (average 11-2 mgm./100 ml.) 
than m the normal dogs (average 7:0 mgm./100 ml). 
The injected acetate disap yery rapidly from 
the blood of normal whereas in diabetiœ it 
persisted for a longer period. In normal and de- 
pancreatized dogs, the rate of disappearance of 
acetate ds upon its initial concentration in the 
blood ; hence the amount of acetate transformed in 
& given period is proportional to the amount injected. 
Taking as a representative index of the phenomenon 
the half-time for the recovery of equal quantities of 
acetic acid from the blood after the acetate injection, 
the values shown in Table 1 were obtained : 


Table 1. HALF-TIKM rok Reocoverr oF EQUAL Fa eel oF 
AcETIO AOD PROX E BLOOD AFTER ACETATO IKJECTION 





* Average of at loast three expermmenis. 
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Acetate determinations in urine have shown that, 
under our experimental conditions, the amount of. 
injected acetate elominated by way of the kidneys 
may be neglected. Since 100 mgm./kgm. body-weight 
Ea ce a T a 

e phenomenon appreciable, such & dose has been 
chosen as standard for the study of the behaviour of 
ketone bodies after acetate administration. We found 
that in the normal dog the increase of the blood- 
ketone level was very small and fleeting after acetate 
Injection, whereas in the depancreatized dog such 
an -Increase was much greater and lasting. The 
average values obtained are summarized in Table 2. 


Talis 2, THE BEHAVIOUR OF BLOOD BOTTE ATERA ero 
OF 100 MGM. OF ACIFFIO AOID/KGu. BODY-WEIG 


= 
OOVarHOo 
Sseesse 


* Average of at least three experiments. 


It ia to be noted that the labelled acetate, injected 
either into an Intact or an eviscerated animal, is oxid- 
ized to carbon-14 dioxide’, and that in our experi- 
menta acetate administration leads to the production 
of ketone bodies. These facta indicate that the m- 
jected acetate has been rapidly activated. The marked 
difference in speed of disappearance of injected acetate 
observed between normal and depancreatized dogs 
shows that the utilization of acetate in diabetes is 
reduced compared with the normal Since without 
activation acetate is a metabolically mert form, it 
tends to accumulate and to be elimimated with 
urine in greater amount than normal. 

These observationa suggest that m diabetes, im 
addition to other known enrymatio changes, the 
acetylation of coenzyme A is reduced. 

We are grateful to the Consiglio Nazionale delle 
Ricerche, Roma, for financial assistance. 
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Institute of General Pathology, 
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Effect of Five Strains of Fowl-Plague 
Virus on a Sulphonphthalein Dye 


Kunsr examimed the effect of different strains of 
influenza virus on sulphonphthalein dyes and found 
that when various dyes of this group were inoculated 
into the allantoic fluid of eleven-day old chick 
embryos in the presence of swine influenza virus 
they faded after 48 hr., whereas the human strain 
of influenza, virus A induced much leas change 
though the hmamagglutmation titres of the two straina 
were more or legs similar. 


kS 
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- of each egg was aspirated 
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* The following t was carried out m an 
attempt to differentiate between five different strains 
of fowl-plague virus using one of the sulphonphthalein 
dyes, namely, phenol red. The virus strams used 


were i 
Huwi-blagde, attenuated strain, Proceso 
Fow!-plague, 
-plague, strain, pig he poys 


Fow!-plagus, tyrold strain, aha 


The t was carried out in the following 


ee : (1) A 1: 1,000 solution of the dye in 0:01 N 


hydroxide was prepared. (2) 3 ml. of 10-* 
solution of the virus in phenol red was inoculated 
into the allantoic cavity of three eleven-day old eggs ; 


` three chick embryos moculated with phenol red alone 


served as controls. (8) The moculated embryos were 
incubated at 37° O. for 48 br. and the allantoic fluid 
ly and teeted for 
freedom from bacterial contamination. (4) The colour 
intensity of the sterile chorio-allantoic finid was 
determined, arbitrary units being given to designate 


this intensity; + + + + indicated the original deep - 


red colour of phenol red, while 0 


The resulta obtained from the above experiment 
are presented in Table 1. 


Table 1. Hyract oy FIYA DIFFERENT STRAINS oy FOWL-PLAGUN 
VIRUS ON PHENOL RID IN CHICK Bwperos 
Calour tntenmty of 
Virus strain tois 
(arbitrary umis) 
Phenol ague, orignal, P PERRE 
Fow!-plague, atten aated, PROP OPC +++ 
Fowl-plague, mioe pied, P Coad oe as ara 
- Fowl-plagu tyrofd, Tis ai i + 
The results in: Table 1 show that the five strains of 
aa awrite virus used im this t posseaE 
powers of discharging the colour of phenol 


them 


inoculated together with the attenuated strain, 
whereas the original strain of fowl-plague virus failed 
to induce any change in the oolour intensity. The 
change in colour by the mice strain was of inter- 
mediate nature between that induced by the atten- 
uated and reactivated strains, while the id strain. 
induced almost lete’ discharge of the colour of 
the infected allantoic fluid. 

Determimation of the pH-value of the infected 
chorio-allantoic fluids showed that the decrease in 
the colour intensity was accompanied by a similar 
decrease in the pH value. Thus, the chorio-allantoic 
fluid inoculated with the original strain which showed 
a deep red coloration very simular to that of the 
- control gave a pH-value of 8-0, while that infected 
with the tyroid strain had a pH value of 6°8, which 
would explain the camplete discharge of colour of 
phenol red by this virus. ‘This result is, however, 


‘contrary to the findings of Kunst (loc. osf.), who 


claimed that there was no change m the pH of the 
allantoic fluid during the development of swine 
influenza’ and human influenza A viruses, though they 
‘induced different changes in the colour intensities of 
the allantoic fluid inoculated with a mixture of each 


of them and a series of sulphonphthalein dyes. 
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„T$ i» suggested that thie methodxf-worked ont 


eae y, might serve as an easy méans of separ- 
osely related virus strains. * 


M. K. TOLBA 
JOSEFHINH K: ESEKAROUS 
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Faculty of Baienoe: 

University of Oairo. 
Aug. 6. 


1 Kunsti, H., Vatwre, 167, 368 (1051). 


A Selective Method for the Staining of 
Negri Bodies in Histological Brain Sections 


SuvupaL techniques have been devised for the 
demonstration of Negri bodies in histological prepara- 
tions ; but many of them, m my-experience, proved 
to be sometimes capricious and not always reliable. 
Hitherto, in this laboratory routine examinations for 
rabies are carried out by staining sections of the 

us with a alightly modriéd Heidenhain’s 
iron hematoxylin. ‘This technique was found to be 
extremely’ reliable, and Negri bodies appear as blue- 
black well-defined structures, often containing black 
granules and vacuoles. However, as the whole back- 
ras w greyish-black and red blood corpuscles, 
pa cells and leucocytes stain black also, some con- 
may occasionally be encountered while differ- 
entiating Negri bodies. In view of this drawback, 
another method has been evolved, which gives very 
selective, durable and constant staining of Negri 
bodies. 

The method described below is based upon picro- 
Mallory modifications of Lendrum and McFarlane* 
and MaoFarlane’. The picro-Mallory techniques were 
originally devised for the staming of connective 
tissus; however, advantage has been taken of the 
principles of the method in order to demonstrate 
Negri bodies. 

The method ia as follows. Stam paraffin sections 
in Khrlich’s hematoxylin (5 min.). Blue in tap 
water for 2 mim. Orange G 4 per cent in saturated 
aqueous solution of picric acid (1 mm.). Wash m 
tap water until only erythrocytes remain stained 

ow. Rinse in distilled water and stam for 10 
min, in the following solution: acid fuohsin 
(0-5 gm.), phosphotamgstic acid (0-5 gm.), 1 per 
cent acetic acid (100 ml.). Rinse in distilled water 
and differentiate for 5 min. in the following solution : 
phosphotangstic acid (2 gm.), phosphamolybdic acid 
(2 gm.), saturated aqueous picric acid (70 mL), 
absolute aloohol (80 mL). Rinse in distilled water 
and then in 1 per cent acetic acid. Stam for 15 min. 
in 1 per oent anilin blue m 2 per cent aqueous acetic 
acid. Rinse in 1 per cent acetio acid, dehydrate, 
clear and mount. 

Negri bodies are stained purplish-red with blue 
pran ulations, cytoplasm of neurones bluish, nucleoli 

k purple and erythrocytes yellow. 

-I wish to thank the Director of Vetermary Services, 
Nyasaland, for permission to publsh this com- 


munication. 
I. ZLoTNIK 
sd eed eas of Veterinary Services, 
Veterinary Research 


1Tendrum, A. O., amd Movarlane, D., J. Paih. Bact , 68, 381 (1040). 
3 WoFarlans, D., State Tech., 19, 20 (1044). 
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Stimulation ‘of the Growth of the Radicle 
after Tregtment of Tomato Seed with 
Bromine Water 


Durma investigdtions into the minimum time 
scemary for surface-sterilization of tomato seed with 
Tomine solution, it was noted that certam trest- 
nents stimulated growth of the radicle. 

Hybrid seeds obtained from the crossing of two 
mbred lines of tomato (Lycopersicum esculentum, 
hil.) were used in all experiments. The inbred 
ines were derived from the varieties Pritchard and 
xed River. Pritchard was used as the maternal 
sarent. Samples of seed ‘were immersed in a 0-5 per 
ent solution of bromme (vol./vol.) for varying lengths 
„f time and then washed quickly with sterile distilled 
water until all coloration disappeared. 

The effect of time of immersion in bromine solution 
«n growth of the radicle, with seed germinated in the 
tarile standard medium! used for culture of excised 
omato roots, is shown in Table 1. 
aoun È BEYFaCOT oF [NORRASING TIAE OF IWKERSION oF Bumps IN 





The results show that growth in length of either 
the radicle or the first lateral, and number of laterals, 
vere greater with an Immersion time of 2 mm. com- 
oared with an immersion time of 0-5 mm. The 
periment was repeated with seed "germinated on 
noist filter paper in sterile Petri dishes. Observations 
f the number of seeds ted were made at 
80, 42, 48 and 102 hr. after sowing, at which time 
he radicles were measured. Resulta are shown in 
Table 2. 


Mable 2. LENGYH OF RADILI iT 102 HR. ÍFTER SOWING WITH Suave 
JUNEOTAD TO TO DOTIREET FENO S OF CRELTHEET WITH- Boe 
LUPON 





A second run with seed germinated on moist filter 
Se ee a 
germination observed at 24, 80, 83, 36, 42, 48 
4, 66 and 102 hr. after sowing. The lengths of 
wadicles at 102 hr. after sowing were 40-5 +. 1-32 (103) 
aor untreated seed and 60:5 + 1-32 (104) for treated 
eed. 

There was no detectable affect of bromine treatment 
«n either viability or ‘germination-rate’ in either run. 
Bromine treatments of 4, 1 and 2 min. produced an 
<«ncrease in growth of the radicle compared with un- 
treated seed. Growth of radicles with seed treated 
for 6 min. was leas than that in the other bramme 
treatments. 

The evidence is insufficient to justify any con- 
clusions. as to the mode of action of bromine on 


\ 
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growth of the radicle. The fact that bromine treat- 
ment gave stimulation with seeds ted either 
when immersed in culture solution or on moist filter 
paper indicates that there is a direct effect on the 
seod or radicle, and not an indirect effect due to 
reaction of bromine with some unfavourable environ- 
mental factor. Taylor’, using celery seed, showed 
that either time of emergence of the radicle with 
seed sown in Petri dishes, or time of emergence of 
the seedling with seed sown in soil, was decreased 
when the seed was treated with calcium hypochlorite. 
Similar treatment also decreased time of emergence 
of pre-sprouted seed sown in soil. Similar experments 
using seed, of tomato (hybrid Pritchard x Red River) 
gown in soil have been carried out at my present 
address. No decrease in time of emergence and no 
increase in height or dry-weight of the seedlings was 
detected at two weeks after sowing. 

Burkholder and McVeigh?’ found that treatment of 


seeds with calcium h: orite may affect the forms- 
tion of niacin, to ic acid and riboflavin during 
germination. ideration of these points suggests 


that synthesis of the vitamins may be related to a 

proceas which is affected by halogen oxidizmg agents, 

and that radicle growth in the tomato hybrid used 

here may be limited by the balance of vitamims 

synthesized during germination and early growth. 
Wiiwiam GQ. BorL* 

Department of Botany, - 
University of Manchester. 
July 80. 
Pir aa Gaal Plant Research Institute, University of Texas, 
i White, Paa iy ‘Handbook of Piant Thee Culture’ (James Cattell 


* Taylor, O. A., Plant Physiol., SA, 93 (1049). 
* Burkholder, P. R, sp Moyelgh, I. 
$3, 440 (1943): Plant P 


Pros US. Nai. Acad. Sci., 
, bo, 301 (1943). 


A Chalaropsis on Beech 


Durma an investigation of fungi on ay eed 
felled beech, attention has been directed amce Ap 
1952 to an abundant fungus in Knole Park, Seven- 
oaks, which sporulates at the interface between wood 
and bark. It is also abundant, but in small patches 
anly, on the sap-wood of 

Externally normal bark can be removed a month 
after felling to expose a black sludge, sometimes 8 ft. 
in length, of thallospores of an apparently unde- 
scribed species of . Intermixed with this 
are perithecia of a species of Ceratooystss 
(Ophiostoma), with a brimmed sana nee which 
culture has shown to be the ee 
Ohalaropsis. As well as the b thallogporea, 
je ee ae ee 
in culture. Further, intermixed with the sludge are 
other species of Ceratocystis but in small amount. 
Woodlice, commonly seen below the bark of affected 
felled trees, leave a frass consisting largely of viable 


thall 
thislavioides Peyronel, causing walnut 
graft disease in Great Hritain!, is the only previous 
record. of a species of the ganus in Britain; but the 
perfect stage is unknown. and the thallospore measure- 
ments are significantly different from those of the 
an beech. The only other Ceratocystis 


Emdoconidiophora 
oak tan bark’ in the United Btatest; but this also 
seems to differ from the beech species. 


Ne 
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_ attacks living trpes; but field observations have 


shown an initial infection of wounds m standing trees. 
Sometimes the OhAalaropsts and more frequently 
the accompanying Ceratocystis spp. are parasitized 
by Gonatobotryum fuscum Bacc., its parasitiam showing 
some emnilarity to that of Gonatorrhodiella higher 
A. L. 8m. on Nectria’. 
: M. VINCENT 

Birkbeck Oollege, - 


1Hemond, Trens. Brit. Mycol. Soo. 10 (1085). 


= * Davidson, Myoolggia, 36 (1044). 


. -< Blyth, Trens. Bot. Soo, Biin., 35 (1960). 





Chemical Mutagenesis in Bacteriophage T2 


_ PBorLavina (2-8 diammo acridinium sulphate, 
Abbott) in soncentrations of 3-4 yjml. ta 
liberation of mfectious bacteriophage 19 from 
Rechorichia ool, strain B, without preventing lyais'. 
The bacteria liberate ncamplete non-infectious phage 
particles’. If proflavme is removed before lysis, the 
` yiald of complete phage is normal or subnormal. We 
have detected a mutagenic effect on phage produced 
in vine-treated bacteria. 

. oot B was infected with phage T2 in a synthetic 
medium (glucose, 4 gm. ; ammonium chloride, 1 gm. ; 
magnesium sulphate, 0:12 gm.; disodium hydrogen 
ia aba 6 gm.; potassium dihydrogen phosphate, 

gm.; water, 1,000 mL; pH 7:0), with or with- 
out 4:0 yml proflavine added at the time of 
Infection. Proflavine was removed 17 mm. after 
infection by a 1: 100 dilution. The phage yield from 
profiavine-treated cultures contained many more 


plaque- mutants r and w (see ref. 8) than the © 
' control p 


yield (see table). 


Mutants r and w in bursts of phage T3 





+ Four plates had mutants of two distinct plaque types. 


The mutants include the same variety of plaque 


- types as the spontaneous mutants. In the yields 


~- 


fram mdividual bacteria the mutants are distributed 


~im clones, with distribution of olone aire roughly 


similar to that observed with spontaneous mutantst. 
The effect of proflavme appears, therefore, to be 
an increase In mutation-rate over the rate of spon- 


taneous mutations. sg saline H directed towards 
detecting any selection profiavine in favour of 


plaque-type mutants were negative. There waa no 
‘preferential loas of clones containing r+ phage only, 
nor any increase in the proportion of r particles in 
the yield of bacteria infected mixedly with Trt 
and T'2r. 
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Proflavine increased the ai as of r mutant 
in & T2w stock. In presence of proflavine, the rat 


of the mutation Tr-—-T2r+ was not increase 
enough over the spontaneous rate (about 10-7) t+ 
allow detection of any rt mutants among 8 x 10 
particles from proflavine-treated bacteria. 
experiments indicate a alight effect of proflavine ol 
the mutation T2 + T'2A. 

Proflavine is an effective mutagen for bacteria 
Treatment of washed cells of a streptomycin-de 

dent strain of Ø. cols’ with 4-0-20-0 y/ml. pro 
vine (1 hr. at 37° O. in distilled water) produce 
no sterilization of bacteria but increases 6-10 timer 
the number of colonies they produce on nutrien 
agar without streptomycin. 

This work was done under a predoctoral fellowshy 
from the National Foundation for Infantile Paralysi> 
and under the direction of Prof. 8. E. Luria; it wa 
supported in part by a grant from the America» 
Cancer Society (upon recommendation of the Com 
mittes on Growth). 

Ropper I. DeMans 


Department of Bacteriology, 
University of Ilinois, 
Urbana, Llmois. 

June 4. 


1H d Lo, M J, [een 127 (1046 
re a by ee 88, TOS dai si on 


h Fisher, H., ae C., Ame 
Dene peu ony Cin nian 


cirri A Dr; , Oold Spring Harb. Sympostum Quant. Biol, 11, 6' 
4 a So ae Oe Pees Hert Symposium Quant. Biol., 16, 46: 
‘Bertani, G., Gometacs, 86, 506 (1051). 


Eye Movements in Connexion with 
Television Viewing 


Tua present-day British system of television maket 
use of the line interlace system whereby frames 
each containing only half the total picture informa. 
tion, are presented at the rate of 50 per seo. Thi 
advantage of this system with the sequentia 
system, in which each frame contains the total picture 
information, is that it gives a subjective morease m 
the maximum amount of mformation that can be 
transmitted in a given band-width. A disadvantage 
of the interlace system is that pictures of still objectr 
may show instability associated with the interlace 
and those of vertically moving objects may appeal 
non-interlaced with the raster drifting slowly im the 
direction of movement (tbat is, ‘crawling’}. Gouriet” 
has suggested that differences ir the pattern of eye 
movement when viewing sequential and interlaced 
pictures could account for these phenomena. 

Using the photoelectric corneal reflex apparatus’, 
an investigation of the problem has therefore beer 
made. Records have been obtained of the movements 
of one eye for binocular viewing of a 9-in. television 
screen for both sequential and interlaced scan withe 
the picture present and with the picture suppressed. 
Viewing distances of 34 am. and 120 am. were used. 
The latter distance was the minimum for direct 
viewing that the configuration of the apparatus woulda 
allow; for the ahorter distance, the subject viewedll 
an image of the screen formed by reflexion in s» 
plane mirror. Records for fixation of a pointer ran 
vertically acroas the soreen for both 
interlaced scan with picture supp 
been obtained for the longer distance. 


have also» 
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peving is subsequent to 
the introduction of maize.” 


The information now required 


e aa ea eam a a a a cal ca aaa ra a Trea a is: In the reign of what Yoruba 

1, Up and down right-eye record for subject R. F.V. for binocular fixation ofan king was that pavement laid 
ein rare eterna aane ig aapi down, or when did maio reach 
represents a rotation of 8°, assuming th af curvature of the the Yoruba? Yorubas tradition 


Sena aan the See oh 


The results indicate that, within the limita of sensit- 
wity of the apparatus, there is little difference be- 
ween eye movements for sequential and interlaced 
wan. Hor both types of scan, eye movements for 
tration of the screen in the absence of the picture 
re aimilar to fixation eye movements previously 
sported’ ; the movements for the movimg target 
re likewise similar to those previously investigated‘, 
ithough most subjecta experienced ‘crawling’ for the 
mterlaced scan. For both sequential and interlaced 
aster, the movements in the presence of a picture 
appear to depend on the picture content; part of 
much & record for interlaced scan is shown in Fig. 1. 

Gouriet? has that, in order to produce 
oes of interlace, the eye should, in 1/50 sec., move 
hrough an odd multiple of half the angle subtended 
wy consecutive Imes in any interlaced frame. For 
he amaller viewing distance, this angle is 7’; 
be larger viewing distance it ia 2’. Such movements 
"ould be readily detectable at the shorter viewing 
listance, Binoe the limit of detection of the photo- 
slectric corneal reflex method" is 1’. However, the 
tecords show no trace of 50 o./s, movementa, although | 
most subjects found the imterlaced raster more 
instable than the sequential. 

This investigation would thus appear to indicate 
that the instability and ‘cra associated with 
interlaced scan cannot be eco EE explained in 
terms of the eye movement 

ee ee ees 
Kor collaboration in this investigation. I also wish 
ko thank the other subjecte, Dr. R. 8. Longhurst 
and Dr. L. O. Thomson, with whom I have had 
veral stimulating discussions. I am grateful to 
Mir. F. Hodgson for assistance with the recording and 
to Mr. G. Mallet for construction of the moving 
eau It is a pleasure to acknowledge the continued 

ial support of the Medical Research Council. 
Mary P. Lorp 
Chelsea Polytechnic, 
London, 8.W.3. 


Pros. 
. aud Wright, W. D., Nature, 183, 803 (1049). 
Fros. Phys. Soe., G1, 480 (1048). 





Pre-Columbian Maize In Africa 

Wats accepting the American origin of maize, 
the question of its existence in Europe before the 
days of Columbus has been revived by recent 
archeological finds in Yoruba territory. Goodwin 
(ref. 1, 18) states that pota decorated by rolling & 
mairo cob over the wet clay have recently been found 
«at Ife. “As vast numbers of specimens were collected 
from & pavement of potaherds that provided a clear- 
cut dating line for certain sites, it became important 
to note whether or not the maize cob decoration 
occurred. It did, and it is abundantly clear that this 


of the ey» ts 5:3 min. 


can at present throw light on 
the second question but not on 
the first. Burton (ref. 2, 1, 321) states that maize 
was introduced among the Yoruba by a yellow- 
skinned foreigner, who aroased the Niger from the 
north-east. A historian of the Yoruba, Moore 
(ref. 8, 4), states that the Kem were the first to 
cultivate maize and that their king, Ojoko, decreed 
that no maize waa to be sold to surrounding tribes 
unless it had been killed for planting by being first 
soaked in warm water and then dried m the sun. 

Babalola (ref. 4, 14) states that the early centre 
of diffusion of the maize plant among the Yoruba was 
their original settlement of Ile Ife. 

In none of these accounts is there any indication 
that maize reached the Yoruba from the sea-coast, 
as would be the case if the Portuguese mtroduced 
maize to West Africa. 

An attempt will now be made to date these maize- 
cob decorated. Burns (ref. 5, 33) states 
that the first Yoruba capital was at Ile Ife and that 
ee eee 
mo to Oyo. It was while De Ife was still the 
capital that maine, ing to Yoruba tradition, 
reached the Yoruba. Talbot (ref. 6, 1, 278) writes 
that between a.D. 600 and a.p. 1000, a wave of 
immigrants from the east invaded the Yoruba and 
made Ile Ife their capital, but later went to old Oyo. 
If, now, one takes the latest date for ther invasion. 
as, Bay, A.D. 1000, and that old Oyo was founded 
6. A.D. 1100, then it would appear that somewhere 
about this time maize appeared among the Yoruba. 
No dating much closer than this is at present le ; 
but what is quite clear is that the dates of the reigns 
of the Yoruba kings when maize first appeared among 
the Yoruba far antecedes the arrival of the first 
Europeans on the Yoruba coaste or the birth of 
Columbus, i 

This problem of the presence of maize in western 
Africa before the days of Columbus can be approached 
from another angle. My researches show’ that in 
Nigeria, as one inland from the coast, the 
tribal names for maize indicate the route by which it 
migrated. Thus, the name for maire in tribe A is 
“sorghum of tribe X”, where X is found ultimately 
to be the name of a tribe east or north of the receiving 
tribe A, Meek (ref. 7, 1, 252, 253, 39) writing of the 

among whom the Kanuri language is widely 
= at ‘says that their name for maize is: 

“The guinea-corn (Sorghum) of the Kanuri”, while 
among the Jukun the name is “the guinea-corn of 
the Pabir”. Among the Yakutare the name is Ajo 
Kwona, or the Sorghum of the Kwona, alias Jukun. 
Among the Hausa the name for maize is dawar 
masara, where dawa = Sorghum and Masa = Egypt. 

Here local traditions and maize names hold 
together and support the Yorube tradition that maize 
reached them from the north-east. This confirmation 
of the Yoruba tradition indicates that the names of 
the Yorube kings associated with the first appearance 
of maize reigned before Columbus was born. 

There is also historical evidence to support Yoruba 
tradition. Monod, Teixeira and Mauny (ref. 8, 137), 


* - r 
tk ae 
T ‘ 


in their EE of Valentin Fernandes’s visit to: 
,-\Weat Africa prior to 1506, report hia statement that 
ee ee Tomé where it was 
pa for the first time in 1502, having previously 

ahipped thither from the coast of Guines. Here 
is evidence that miho raburro was & well-established 
crop on the coasts of Guinea before 1502. If milho 
raburro is maize, then it could not possibly be a well- 
established crop on the coasts of Guinea if it was first 
introduced into Spain in 1404, which is the earliest 
date by which Columbus could have introduced this 
cereal. It follows that if maho raburro is maize, it 
must have existed in West Africa long before 


Columbus. 


It is necessary to show that milho eaburro is maize. 


” Soares de Sousa (ref. 9, 162), writing in 1587, says : 


è "Meek, 0. K., “Tribal Studies in Northern 
‘A Sudanese Kingdom’? CLondon, 


“Dá-se autro-mantimanto, em todo o Brazil, natural 
da mæma tens, a qui os indios chamam ubaism, 
qué é o milho de Guiné, que em Portugal chamam 
Zaburro ...'' Now metho de Qusni is still the name 
in Brazil for maize. A Portuguese dictionary of 
to-day gives: Zaburro, Indian corn, maize. 

The question now arises: Who, then, brought 
maize to Africa before Columbus was born? My 
researches over the past seven years have now 
accumulated sufficient datai’ to establish Arab-Negro 
contacts with the Americas beginning about a.D. 900. 
i M. D. W. JNFTRAYA. 
University of the Witwatersrand, . 

Johannesburg, South Africa. 

1 Goodwin, A. J. H., S. Afr. Arch. Bull, 8, No. 29 (1958). 


ait) eal F., “Abeokuta and the Cameroon Mountain’ (London 
*Moore, B. 0.0., “History of Abeokuta’’ (London, 1916). 
4 Babalola, A., Fen Afrean Rev., 8B, No. SOR (1952). 
‘Burns, A., "A History of Nigeria” (London, 1029). 
‘Talbot, P, A., “Southern Nigerie’ (Oxford, 1928). 
nt iger’ (Oxford, 1931); 


bee Tetxetta, d ami Mauny, T , “Desaripiion do la 
Cole Occidentale d oo Moa, per Valentin Fernandes” (Bean, 


ia bay patna ‘Tratado deseriptio do Brasil em 1587” (Rao 


: BT D. W., Scientia, Juilet—Aott (1083). 


Non-standard Radio Propagation 


SquapRBoN Laaper A. G. Stomrvrmop, R.O.AF. 


(VESEB), has reported the following occurrence of 
non-standard radio propagation observed m Ottawa : 


(915 nm.) 


KeMA—TV 
Omaha, Neb. 
(807 nm.) 


June Zi | 1800-1400 ie 


June 24 Mot identified 





eae comments: ‘During this period, other long- 
on was evident over the frequency range 
pig 54-72 oe ja., 


but there was no opportunity b 
t identifying it. Tests were made using a horizontally 


-polarized oo-linear antenna array consisting of four 

dual-stacked elements about 80 ft. above ground ; 

860° rotation of this antenna, which has a beam- 
` width to 3 db. points of about 10°, did not change 
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the or otherwise affect the signals observed 
For the duration of this extraordinary long rang: 
very high- reception, normal signals of » 
few microvolts from television stations about 100~18« 
miles distant could not be obtained”. 

The Rockoliffe weather office of the Department o 
Transport has very kindly furnished weather map 
and an interpretation for the period June 21-25 
It appears that the conditions at the time are very 
common for the region; these are a week fronta 
surface giving a stable layer at about 10,000 ft. fo 
the period of abnormality together with a surfac 
invergion at about 1,000 ft. I the nights 
Rtadio-sonds data are normally available abt severa 
pointa on or near the path. 


Pinetree Project Office, 


No. 4 Temporary Building, 
Ottawa, Canada. July 7. 


P. G. FORSYTH - 


Zoological Nomenclature 


Notion is hereby given of the publication of the 
following cases in the Class Aves involving the pos 
pcre use of ita iad pooped pee hs by the Internationa 

Nomenciatare for the pur 
poses eae md brackeld against each entry. ful 
particulars of these cases have been published in th: 
Bulletin of Zoological Nomenclature, in Triple-Par 
1/3 of Volume 9. 

(1) Colymbus Linneus, 1758, and Gavia (all use 
prior to Gavia Forster, 1788) (suppreesion); (2 
caspicus Hablisl, 1783, Oolymbus (suppreasion) 
(8) cafra (Otis), cafer (Cuculus), sulphuratus (Cuoulus) 

(Lanius), all of Lichtenstein, 1798 ( 

(4) nortoniensis Gmelin, 1789, Fringilla 
(suppression) ; (5) natka (Lanius) and sopienirionali 
(Lanius), both of Gmelin, 1788, and etrnssnst 
(Columba), unalaschkensis (Hirundo), borealis (Mota 
olla), owrhatus (Pelecanus), austraks (Sterna), all o 


\ 


pression) ; 


Gmelin, 1789 (suppreasion); (6) phaeus (Turdus) 
elegans (Motacilla), chloroms (Muscicapa), all o> 
Forster, 1794, , and 406 Latham, 1700 
M ba E (7) Pyrrhocoraw 


usotoapa ( 
1771 (validation, for the Oh E- 
‘Brehm, 1881, Turdus (validation, tor the 
(9) generic name Vermivora and trivial names luteo 
(Musoicapa),, ald pei [sic] (Passer), americ. [nic 
(Vermecora), all of Linneus, 1776 (suppression) ; 
(10) migratoria Linnwus, 1766, Columba (validation, 
for the Passenger Pigeon); (11) Bubo Duméril, 1806. 
Coturnia Bonnaterre, 1700, Hgretia Forster, 1817, 
Oriolus Linnæus, 1766 (validation, by suppression om 
senior homon published by Brisson m 1760), 
(12) CapeHa Frenzel, 1801 (validation, by Opp 


of Gallinago Brisson, 1760); (13) Myiobius 
1889 (validation and designation of species) , 
(14) cyanea Hume, 1877, Musotirea (validation, by 


suppression of cyanea Vieillot, 1818, Musotcapa) ; 
(15) ferruginea Hodgson, 1845, Hemachelidon (valida- 
tion, by suppression of ferruginea Merrem, 1784, 
Musotoapa). 

Comments on the above cases should be sent tc 


me as soon as possible. 
Francis Hmansa, 


(Secretary of the International 
Committee on Zoological 


Nomenclature) 
28 Park Village Kast, 
Regent’s Park, London, N.W.1. 


No. 4396 


FORTHCOMING EVENTS 


. (Meehan marked wilh an asisrith * are open to the pubiic) 


Monday, November 23 
ROTAL BOCIKTY oF TATEN ea ee? E 
W.0.2), af 6 pmr. G. 
(Further Leotures 


oa Navecibes #0 and Deam 


Tuesday, November 24 
ants Callan. Gee near EG WO at ee nee 


Prof TB. Le Wolmicr Béreet, London, W.0.1), at 630 pm— 
ebater: ‘Communication of Thought in Ancient 


Bt. Teron fs Pak, Tondon, SW 1), at 5.30 pm.—Dr 
s —Dr, 
mee ‘Wation’s Foel and Power 


f the Soelety, Burilngton 

House, Piccadifly, London, W BAO pmo ope aa Noeing : 

6.30 —Dr, J : the Analysis, of 

Q ns of an 2 

BOOTY oF INSTRUMENT at Menson House, 26 Port- 

Tao eiaei ap ea m. . & D. Mylon: “Unusual 
Aspects of A Oo in Ind > . 

OR OF Hn Brup mrs’ 


Tuesday, a 24—-Wednesday, November 25 


INETITUTION Gss Heaorenrs (at Church House, Westninster, 
London, aw), os 0.50 am aach day—10th ‘Autumn Reasearch 


Tuesday, November 24—Thursday, November 26 


IROK ND Seem [eererore (at 4 Grosvenor Gardens, London, 
8.W.1}-—Annual General Meeting followed by Sympostnm on Sunter, 


Wednesday, November 25 


BRITIGH COVO FOR BRAHABILITATION (in association the 

tee University’ Medios! Litres) t 10 lr Say meron a 
4 , a am. 

Diwabılities be Overoeome t” 

POBETGRADUATE MEDICAL BCHOOL OF Lowpom (at Dueane Road, 

Saperda D London, W.12), at 2 p.m.—Prof Rimington : 


ROTAL Boomer ov Arts (a$ John Adam Street, Adsipht, Landon, 
WOD at 2.30 p.m —Mr., O. A. P. Southwell 
Cal BodIrrY oy LONDON repie rd Ae 
( ROLOQIOA Boge ov LONDON (at Bu 
BOTAL ee BOMETT, ee eee at the London 
W.0.1}, at sii pan ar. ¥. Oh Woster ana hin a TAa Ier 
tlon-Free Tests In Time Series based on the Breaking of Reeordis” 
HpvoaTIon GROUP (a 


pm—Dr. I B. Fin * in 


ScrpLy Beoriow (at 
: “A Now 
Prec pitators 


London, BW 1) t 5 
A a 
Physics Coumes”. 


ASSOCIATION 


olni meeting 
Tropleal 
so dh tan ae an fae 


and their Use im Gostng’ 


Thursday, November 26 
Anatom 


Biro WOI ad 118 pair. D A B 
omisi and tho Brain’. S 7 P MAE D, 


Thursday, paiak 26—Friday, Dna 7 


Theatre, Gower 
: “The Anat. 


save November 27 


Mwrats (at ok phir oo iets 
as 10 30 a m —Informal discussion ‘The Traning 
Industry”. 


sear Ure O 

of Motalturgmts for 

TEITILE Desrrrovs (ai 10 Blackfriars oh ee 2), at 

e a a aroa aaben) : “Hoonomio Aspects of the 

Textile Industry meyi ). 

pan. ~-Goophirdon Drecumon | Mer. J. Baron, 
a J. Squires, 

Bono Ae 

ele: Harold Boser Jone, 


November 21, 1953 - NATURE 


067 


Bepsow OLUB Ke Lecture Theatre ae 80 pm petra tS 
King’s Collage, Neweastle-cpon a w m 
= “Ogntributions to OUT AA to the Study of 
Bome a 


Becomes (at Storey’s Gate, St. 
F. Darling: 

Gas Turbines” : H G. 

for Marine Gas Turbines”; Air. B. H G. 


n as oe the y Theatre, Universi 
Oollage, Gower Street, , W.0.1), ab S30 pm-—Prof R. 
- Tides the ae iar coe any 
ae ee - on N 30.) 
) 


at 7 pam—Bir Jahn oekarat, 0 P i 
of Readtochemiséry and Radiation Chemistry” (Highth Dalton Lecture). 


Royin Laowrrrors OF Crmmerkmyr, LONDON BECTION (Joint meeting 
with the CAMBRIDGE UNIVERSITY GHXMIOAL Society at TATS 
Chemioal , at 830 p m--Prof. W. 


F.R.S.: “Some Aspects of the of Phenols and inclein 
Compounds”. 


RorvaL InsriroTiox (ab 21 Albemario Breet, rere W.1), at 
9 pm—ftr Alexander ng, F.RB.: ‘“Antblotlos’ 


Saturday, November 28 


BOGLSTY OF THE BRITISH (in the Lecture Hall, 
Brttash , Cromwell Road, South g 
London, 8.W.7), at 230 p.m.— Arbitron Meeting 


Berry GLadicLoeical BOCIWTIY i meating with the Soorr 
POLAR at the tute, Lenafieid Road, Oam- 
), at 8.80 p.m.—Prof. n Manley: “Olmati Finctua 

Baha Glacen”. 


_ APPOINTMENTS VACANT 
APPLICATIONS are invited for the following appomiments on or 
moentoned : aac 


work in the 
pity, Manahester 13 (November 28). 
in pics or p aamut) of the te t of Balentin 
or ent of Bea: ð 
n 8 cher SAET s Lane, 


near Watford, bet See flow suspensions. 

= ine Auniatry of Labour and Nat ational Barvice, Technical and Saien- 
(ovember 3). 26 King Streeé, London, a WL quoting A.278/63.4.. 
honours degree In biochemistry, iene 

cheers Salleh pEr qualification) IN AGRICULTURAL 
IvtzY— Secretary, The Untvermiy, aberdeen 


. , 


AMALYS? (with dagree tn chemistry or , and 
Sib analyses on solls, ferklirers and otber 
tertals) ER ee or oe 


1E 
Bomet, Z S nor DA, 
TELTILE 


(December 
YHE DIVIBIOK OF Awa, HWALTH AND PRODUOTION, 
Commonweal fh Salentifie and Indostnal uation 
AT to Do responsible for reaearch activities in the flelds | of 
i 7— The blef Sentito Laakon OMcer. 1 miallan Baantiio 
Kingsway, London, W C., quoting 


1 (Deownber 
pe LEN ibar 1. (Organio Obemut) (with honours dogree in 
t and researah 


ciate ai Common ih Saentife and Industrial R à 
the 

Geaneadon Y l Textile Parkville, Ael- 
bourne, to in an intenslve f research on the 
structure wool as « member of a group engaged in the synthesis 
of peptides, Syst populos CIA Baanuto Lason ae 
A tstrallan flo Liaison Ofhes, Afrion House, Kingsway, London, 
W.0.3, 461/72 (December 


(a) with university honoary degree ın solenon, 
with ehamutry as a major sub 
underte ke 


) to 

ph of 1 of um In the 
trtllimaiwon chemical ponto o ami thetr derivatives 
(Ref. 500/460); (b) (with univermmty honours In suenos, with 
Inorganic or as a major ject) to 
general in on. derivatives of certain Australian 
minera (Ref, 461), at the Oommonvwealth Saentific and Industral 
Resseareh O Minerals Utulimation Section, Dirmon of 
Industrial , Nishermen’s Bend, ilelbournme—-Tha Chief 
Solentifia Lisson Q Australian Belentifte Liason oma Africa 
E l rea W.O2 (quoting appropriate Raf. ek 


aruda a), t the SN ier ea ret A The ay 
MATIOS a — 
Man i of Unrversities of the ba rn Oommonwealth, 5 Gardon 


E - 


~ 


98) . NATURE 


Pro OF and Registrar, Untvemiiy 
College of North Wales, Bangor 
- CHAR OF PHARMAOO reac The 
Untrermty, Sheffield 10 (Jan 1). 
grieve IK THR HOTON Laporitory, to A 
experimental on tolse generated 
T t flows—The Registrar, nitversity, Manchester 1% 


J 

Aare ion ta Lvl On re Darke kt a Diente ee 
i nat Spachpnamieee WoL 
OTE O 


able to teach organio oh A Gegten taD The Olek 
to the Governors, South Hest Teohnisal Collage, Longbridge 
Eoad, Dagenham, Kaser. 
Assisvarr LECTURER (Grade iw PHymice—The Poonevpel, 
Borough Po 8.8.1. 
Brocnsuirr (with first- or -class honours degree in bio- 
ohernustry, biology or : m 
cof pure substances from biological materials) as the Ministry of 
-~ Radiochemical Centre, Amersham, to take of 
im methods for synthe asec 
earbon-1é4 and other 
of Labour and Sea oaa Het 


. 16- “King tees Tono B.W.1, quoting F.582/53A. 
f ÅSSIETANT LBOTURER OT 


XETLAYTOR, LECTURER IN THE DS- 
rirmoar oF Parmos—The Seoretary and Ropairar. The Untveratty, 


Dreporon (with frs- or 


Broiogteal reamarch) OF Hm GOLON MICRORIOLOGIOAL 


. IEBTITUTA, 
Smith Birest, Panon, BW g 
GRADUATE In PHYSI 


Amoclation, Barton Manchester. 
Se a folie ce acl rome ) for research on wool 
—The oo Industries Research Asoels tion, anata Headingley, 


aa Paoa (8) twill Gisslz Ge pound laa eeuaes 


and two 

and te Aiea t0 WO oh te eat ok 
diseases by the use of of 

or aa Bmith 8 London, 8.W.1, quoting ODE 

K spelen (WU Sood Pans Oe In E00 Ogy And 

interested in embryology) OF MawMatian 


vertebrate anatomy and 
ae Beoretary, Univedity Oolage. Gore: Streek. Landon, 
ásamt? (with honcurs degree in phymos or i 
of the out 


to the to carry research the 
parmcal principles ot tbe wooilss text The Prmotpel, 
o OF ante aig ine 
- §ttaopPrivic OFFicens (with or honours degree 
or valont tn ) for operational research on 
a lear a in r nine othe Mee 
of Advieer to the Air M 
_, of Labour and National and Selenisfio Ragteter ; 
26 King 8 London, §.W 1, tang A. 285/624. 

TwOEWT eet aon sae eel 

‘ amane, and a know of at lest ane modern 


German) DW THE BCHOOL OF THEOMRTIOAL PHYSICS, 
socrotartal 


vianguage, 
for dutaes whieh will include ee 
The Registrar, Dublin Institute for 
ULATION OFFICER (with in experience tn 
ani Mw- Ix THe Fomerrnr 
DarirTkErT, Gold Coast comiuot detafied 


` REPORTS and other PUBLICATIONS 


(not included in the monthly Books Sugrplement) 


= i Great Britain and Ireland 


tha opr. 
.-1952- 8-15 September, 2 volumes. Vol i po ea 76 +- 
1 H r 2; . wih+6577--1207 +plates 40-100. (London : 
; H arar aa 2 1053.) ridiga [169 
~~ Gon. eae aaa a Paria’ the 
* -+ (London! British Producétrvi Ww : D.U. 
aa h OP COTO, ee Sa. [1 


Memoirs’ Royal . New General 
~of- Webule and Clusters of Stars (1 Bo Index (shy. 
Beoond Indes Oaialogaa [1008B7 Di Te E DS -Iv-+3 


Boolety, 1963.) T Oe rg to 
Cocos. with a Future, Paul Daron, 30. Fahy 
Cadbury Brothers, Lid, 1963.) 7e, Gal. a [179 


=. Novémber 2E 1953 


VOL. 172 


Other Countries : 


Institute for Medical -Researob. Beventh Amal 
Report, Year ended 30th June, 1002, Pp. 27. (Brisbane : iti 


Institute of Medical and Veterinary Bdlenos, 
Fourteenth Annual of the a 19%81-Juns 1962, 
Pp. 8. : Goreænment Printer, 1 (Lie 


Report 1062-53. 
Pp. ae ao Ra Tea PRISE 1 


bed. io Pr PET. ian Hyderabed-Dn. : as 
Untversity Press 1068 ie. ah sae 
sulle 1 (Part N idvali, illness and ea eee 


aa Afrion High Oa aat 
Repart, 100 Pte ie Gime: 


- [110 


[110 


Records (New » YoL 1, Ro. 8: A 

Row ami Noteworthy Disease foe ( pi e n dus, 

(Delhi: Manager Pobtinationg 20835 4 rupees; £4. 110 
of 

tions to the patum on Lagle. . 850. 23s. : 

North-Holland Tompa i r [110 

Report on the Belentific the ‘ Bars’ 0 


Deep-Sea Hxpeditjon, 1910. Vouk Part $, lie 8: 
Beryoomorphi, X 


J. Brynasrt ot Race, 118-423 (Bruxelles : }’Inetitut 
National pour TTP J AE 


[179 
: por oa 


eae MEn dekr 
W486 Been ATIT g 1983.) "4 
E urvey 
ODARAN yes, Jessa 
Trade in H Spectral iata pen- 
diam (1800-1050) W. Trumen Fossum. Pp.vit+li6. (W - 
: Offios, 1953.) H 
U.B. t of : of the Osnes. x 
Oensns of 1950. Praiiminary Coles ee 
oultural Specialties). (Washington. Bureau of Census, 1053.) 
Bulistin of the a Mooy o M par tf vo He 
8. tha Type Bpoaumans of S aranma n 
fie Ania Mees ot M By Goo 
T aco (Meow York. American of Maiuri Hsiang, 
danai 
th Selentfic and Industrial 3 
miracla frog Tand Hewerah Borise No. oa hy aaa 
Report on Gurvey í . B. 
Ohristian and G. A. Stewart, pied ERMA oO. 
pontea and D: T Diak : Seiler riences 
0. 8 Ohrution a J. Patera, perry O aoe 
Stewart and D. M. Traves. FDS B platas. D a a 
Mo, 3: Hortracts from Survey of the N Teritory 
and Queensland, 1947-48. By 0. I. O. Noakes, R. A. 
e erie G. A. Stewart and . 55 +1 
Melbourne : Gammanweal 
1059-3.) [180 





CONTENTS 


Sdence in Australia 


Birde of Scociand. By Seton Gordon, C.BLE.. ; 
Chemistry of Prof. E L Hirst, FRS. 
. Paul Bohannan . 
r. R E. D. Bishop . 
Elementary Animal Ecology. By T. H. ; 


KISSA 


Craualexcoe han a kopor eis 
nu 

Piltdown Man 

Obituary 
Dr. o. F. Hudson. By Or. $. W. Smith, CAE . 


internationa] Co-operation In Arean Batay IP, M. Bren 
Genstics in Aep By Prof. K AE j : 
Recruitment Chi * Reportiof tall Saied Oe 
for 1949-52 tg A iia 
International Sclenttic z 

Automati 


Grain Counter Quanctrtathely 
ae kre per Beep e ei i "Emos, A. Dudley Hgt 


The B-Yiamns In Wheat. the U e Alau Layer. Dr. 
A a e EC Pesta DLs te By 
Letters to the Editors 


Fine Scructure of the Extraterrestrial Radio Sourcea Cygnus L 
—R. C. jeanison and M. K Das G 


An Extended Radio-trequency Source bo ee Origin 
pe : r 


and Industrial Research 


$ 


S3 34938 


33 


Curve for a Precpitation-hardened A! woe, C. E Olds 
Structure of lon-excchanged Forms of Se cee 


3 
3 8 $33 2 3 


is) 
ae 


Vevien 
Amme-Adés and the “Growth of lniaied Oat ‘Embryoe— 
f 


inclusions | iaiia $ — 
RAAS n poretormolng. fedann 


c Muscutar 
Carder, K. L Blaster and G. A. M, Sharman 
Linkage between cae br. W. E Haans n PN Tall Inthe 


+ ipanaa i " x Í . . 
Nucdacskda poyphoapharas 

we Bary. tad W K jokdik . 
Culture of Hybrids.—E. M. Burrows and $. M. Lodge | 
AERE e ee -ypes of Colour-Vieon Defect.—Dr. 


Norvencature.—Francas Hemming, CMG., CBE 
Recent Scientific and Technical Bocka 


1008 
1009 


Foto 
1010 
Supp, vi 








Editorial and Publishing Offices of ‘* NATURE ” 
MACMILLAN & CO., LTD., 
ST. MARTIN’S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8831. Telegrams. Phusis Leequare London 


Annual subscription £6, payable In advance, 
postage paid to any part of the world ` 


Advertasaments only sbould be addressed to 
T. G. Scott & Son, itd., Crown-House, 143-147 Regent Street, London, W.! 
Telephone Number: Reagent 309) 


mål] rights reserved. Registerad as a newspaper at the Generel Post Office 


SCIENCE IN AUSTRALIA 


HE visit of H.M. the Queen and the Duke of 
Edinburgh to Australia is a good occasion for 
British scientists to consider the short history of 
science in that country; for it is an exciting history 
and instructive in many ways. It is only 174 years 
since Joseph Banks proposed to a committee of the 
House of Commons that & colony might be etab- 
lished in Australia, to offset some of the embarrass- 
ments which the War jof American Independence 
was causing I England; and it is only 165 years 
since Captain Phillip entered Port Jackson and 
settled with 717 convicts, 18 officers and 191 marines 
on the low rocky shores of Sydney Cove. Under such 
unpromising conditions the Commonwealth of Aus- 
tralia was born. While Captam Phillip and his 
staff were tentatively exploring the rocky forests 
and sorub which surround Port Jackson, James 
Hutton m Scotland published hie “Theory of the 
Earth”, Henry Cavendish was reading papers to the 
Royal Society, and William Smith was setting to 
work on his geological map of Britain. It would 
have needed a bold prophet to predict at that time 
that in five generations Australia would occupy 4 
high and honourable place in world scholarship. 
How has this nmpreasive transformation’ occurred ? 
The critical move was made about a century ago, 
when the citizens of Sydney and Melbourne each 
made a decision which turned their colonies from 
mere military and trading centres into the main- 
stream of civilization. In both cities universities 
were founded: the University of Sydney in 1850 
and the University of Melbourne m 1858; and this 
happened at a time when there were only four 


` universities in England and none in Wales. There 


wus no meanness about the foundations. At a time 
when the University of Sydney had lees than a 
hundred studenta, a hall and quadrangle were built 
there which would not look out of place in the Broad 
at Oxford, and the university buildings at Melbourne, 
if leas impressive, are no leas dignified. Adelaide 
and Tasmania followed suit. _ At the turn of the 
century Australia had four universities ; it now bas 


elght——including one postgraduate coniversity—for a 


. population considerably amaller than that of Boot- 


land ; and ond student im about 270 of the population 
compered with one student in about 550 of the 
population in Britain. Until comparatively recently 
these universities were the only centres for science 
and scholarship in Australia. Once the initial 
enthusiasm had waned they-were not well financed, 
and they had therefore to economize in the only way 
universities can—by having too few teachers; and 
this m turn hampered research. But they gave a 
sound training to undergraduates and sent many 
young men to complete their scientific apprenticeship 
in Britain. Besides the- universities ther were the 
State Departments of Agriculture; but these were 
of necessity concerned with short-term projects, 
Their staffs worked under constant preseure to solve 
day-to-day problems, and naturally they became 
more expert in applying science to practice than in 
extending the frontiers of science itself. 


970 


In 1800 the colonies of Australia coalesced to form 
the Commonwealth. The pattern-of this inevitable 
but long-delayed development has had a profound 
effect on science m Australia ; for the States retained 
many powers which (to an outaide observer) would 
have been better handed over to the central govern- 
ment. For example, agriculture and forests remained 
the concern of the States; so did minerals and 
artesian water; so did education: and by and large 
State policy was narrower, more parochial, leas far- 
sighted than Federal policy, and certainly not so 
well fmanced. Some of the consequences of this were 
serious to science. There was at the outbreak of 
war in 1939 no Federal geological survey, no Federal 
control of forestry, and no Federal aid to education ; 
and in none of these fields did the States consider it 
was worth while to spend much: money on research. 

Australia’s scientific life was saved by the Council 
for Scientific and Industrial Research, set up in 1826 
under the Federal Government. It began as a 
modest organisation to do long-range research into 
problems of primary production. By the time the 
War had ended and the O.8.I.R. was twenty years 
old, it had beoome one of the largest and most 
distinguished scientific organizations in the world. 
Its annual budget ran into six figures. Its divisions 
covered not only agriculture but also radiophysias, 
food technology, fisheries and industrial chemistry. 
Ita policy was to give its staff the maximum freedom 
to do long-range research even though it might offer 
no immediate prospect of benefit to Australian 
agriculture or industry. The wisdom of this policy 
has been abundantly demonstrated. Improved yields 
in crops and wool and meat alone must have paid 
many times over for the whole cost of running 
the Council since 19286. A survey of ita work during 
1951-52 appears on p. 978. 

The architect of this scientific organization is Sir 
David Rivett, who left the chair of chemistry in 
Melbourne to become its chief executive officer. It 
must have given him deep satisfaction to come from 
his retirement and take the chair, in July 1951, ata 
seminar called ‘Science in Australia’, on the occasion 
of the fiftieth anniversary of the founding of the 
Commonwealth. The proceedings of that seminar 
have recently been published’. They contain addresses 
on the contemporary state of various sciences in 
Australis and a discussion on ‘A Beientiflo Policy for 
Australia”. The addreases contain none of the com- 
placency which the British (still deplorably out of 
touch with life in the Commonwealth) sometimes 
aasociate with their cousins in the southern hemi- 
sphere ; indeed, some of them are refreshingly self- 
critical. There is only a pardonable mmimum of self- 
congratulation ; and it is abundantly clear that the 
Australian scientist is aware of the shortoomings of 
acience in Australia and is resolved to overcome them. 

. For shortcomings there undoubtedly are. The 
most serious of them is a by-product of the very 
success of the C.8.1.R.; for the Council has so fostered 
fundamental research that it now has a near- 
monopoly of it. It is, of course, easy enough to 
improve on history after the event; but one cannot 
avoid the conclusion that if twenty-five years ago the 
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Council had adopted a policy of co-operation with 
the universities, science imn Australia would rest on 
much firmer foundations than it in fact does. Looking 
back on those days, one now realizes that the prime 
function of the Council was to establiah a tradition for 
scientific research. The universities were doing very 
little. The State Governments were doing none. The 
Council had a choice of two ways of accomplishing 
its function. The quick way was to isolate itself from 
the universities with ther swollen student popula- , 
tions, and from the States with ther restrictive 
obligations to do remedial work for agriculture and 
industry, and to set up teams of research workers 
under good conditions in separate institutes. The 
slow way was to realize that good science can be 
done only by well-trained men, and accordingly to 
put resources into the universities, building up — 
research unita (as the Agricultural Research Council 
does in Britam) in close proximity to undergraduates. 
The Council for Scientific and Industrial Research 
chose the quick way. The result of this choice is 
that science in universities has been weakened by 
the Council, not strengthened ; and as a consequence 
the training of scientists is incommensurate with the 
demand. The mere ‘planting’ of a C.8.I.R. Division 
near a university department{ (as hasi happened with 
the Soils Division in Adelaide and the Radio-Physica 
Division in Sydney) merely exacerbates the inequality 
of opportunity for research of a university lecturer 
compared with a C.8.I.R. officer. A more intimate 
integration of research and teaching was needed, 
and the continued absence of this led to the opinion 
(perhaps unjustified) among the universities that they 
had been ‘let down’ by the Council; at any rate, the 
Council has certainly fuffered some embarrassment 
in recruiting Australian graduates, due directly to ita 
long enjoyment of a monopdly in scientific research. 
In justice to the Commonwealth Scientific and 
Industrial Research Organization (0.8.I.R.0.), which 
is the new administrative form of the Council, it must 
be emphasised that a great effort is bemg made to 
repair these earlier omissions. In Sydney and else- 
where, units of the Organization are established in 
university departmenta, and they share in the teach- , 
Ing and in the direction of research. 

A. second shortcoming of science in Australia is 
that many of the large industrial firms have their 
headquarters in Britam and do all their important 
research there. Consequently, there is no body of 
industrial research in Australia to match its astonish- 
ingly rapid development of industry. As the writer 
of the introduction to “Science in Australia” says, 
“very few of the major companies, which are now 
well established, have paid more than lip service 
to research activities”. This circumstance reflects 
upon science in universities, too; for the bright 
industrial scientist is impelled to look to the Untted 
Kingdom for a good job. 

Binally, there is an mpediment, rather than a 
shortcoming, to the development of science in Aus- 
tralia which it is our business in Britain to remové ; 
and it is high time we removed it. The first-class 
Australian graduate has no sooner taken off his gown 
at the graduation ceremony than he has his eyes om 
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the sailing lists for Britain; and by one means or 
another most first-class science graduates manage 
to get to Britam. This is due to a combination of 
sentiment for ‘home’ and admiration for British 
science; and ib is altogether admirable. But it iB 
depressing for the Sydney or Melbourne professor 
who is trying to build up & research school, The 
time has come whan exports of brains should be 
more nearly balanced by importa: for Australia has 
great opportunities to offer British graduates, 
especially in biology, geology, geography and 
anthropology. In equipment and laboratories ita 
universities compare favourably with most m 
Britain. There is (contrary to the assertion of one 
speaker at the seminar) a new spinit of esprit de corps 
among scientists in Australia ; and it is an invaluable 
experience for a young man to put in some years of 


p. 182 of “Science in Australia” 
table complaming that only 80 per cent of lecturers 
in Australian universities have had overseas training. 
Is ib too much to hope that the time may come when 
we in Britam criticize ourselves because only 80 per 
cent of our university lecturers have Commonwealth 
experience ? This is no capricious musing. Upon 
that hope being fulfilled may depend the stability 
of the British Commonwealth. 


1 falenos In Australia eminar organised 
Australian N ot the oooaaton i, futile af 
the Commonwealth of A Pp, Ox +108. 

F. W. Cheshire, 1052) 80s. 


BIRDS OF SCOTLAND 


The Birds of Scotland 

Their History, Distribution and Migration. By 
Evelyn V. Baxter and Leonora Jeffrey Rintoul. 
Vol. 1. ia liti-+852412 plates. Vol. 2. Pp. 353- 
768 +-14 urgh and London: Oliver 
and Bard, Led Ltd., 1958.) 68s. net. 


HIS magnifloent work, in two volumes, forms 
an outstanding contribution to the ornithology 
of the British Isles, and especially of Scotland. Both 
the authors are well-known personalities and life-long 
students of ornithology: they have watched and 
obeerved together for many years. Just as the work 
Was published the sorrowful news was announced of 
the death of one of the authors—Miss L. J. Rintoul. 
The mformation in the books is aconrate and 
scholarly : ib embraces records old and new, and 
painstaking research must have been needed to have 
gathered them together. It is not too much to say 
that this will be the standard work on Soottish 
ornithology for many years to come. 

In the first volume there are cha on Scotland, 
the factors which influence the bird life, the ocom- 
position of Soottish avifauna, and migration. Next 
there is a description of the birds themselves, 

with the Corvidæe, the first bird described 
bemg the raven. 

The second volume begins with the swans and ends 
with the partridge. Each bird is sympathetically 
described : ita past and present distribution are set 
down in detail, and the reader is thus given a clear 
picture of the species. ee Ee 
of interesting information. In the cha 
tion the importance of the bird-watching sation at 
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Fair Isle and the Isle of May is pointed out. Among 
rare migrants to Sootland are the rock thrush, a 
_ brilliantly oe ped which nesta no nearer than 
“central bluethroat, the 
sub-alpine aie the dusky warbler, the pied 
wheatear, and (once) the needle-tailed swift. 

One of the most sedentary birds, the crested tit, 
has long had its headquarters in the foresta of natural 
Soots fir an the upper reaches of the Bpey. It is 
remarkable, therefore, that it does not seam”ever to 
have crogsed the passes of the Cairngorm Hills until 


recent and was unknown in the Forest of Mar, 
ad td the distance between the two forests is no 
more fifteen. miles. It is interesting how quickly 


a species can re-establish itself. The stonechat, which 
was entirely wiped out by the severe weather in the 
Isle of Skye in the early months of 1047, epee 
(1053) Tea in its old baunts. ere 
is alg areata a common birds. Who, 
for example, knows that a robin once visited the 
Observatory on Ben Nevis (4,406 ft. above sea-level) 
and that on April 12, 1925, another was found dead 
on the anow ab the Pools of Dee, nearly 3,000 ft. 
above sea-level ? 

The authors think (Vol. 1, 287) that tarmac 
roads are connected with the of the house 
martin in Scotland, and point to the fact that the 
oliff colonies (independent of road mud for their 
nests) maintain their numbers, whereas the house 
colonies have decreased. They record (p. 241) that 
thirty-six house martina on migration over Fair Isle 
roosted in the crevice of the rook, tightly packed one 
on top of the other. The record of a swift nesting 
on Lochnagar (3,768 ft.) is given in the book; I 
have sometimes doubted the socuracy of this record. 
Swifts often visit the Lochnagar ipicea, but my 
own impreasion is that insect life 8 too uncertain for 
them to nest thus high. In the Swiss Alps I have 


seen swifts prospecting crevices at 7,300 ft. high, but 
they do not nest at that height. On p. 808 the 
increase of the buzzard in the Outer Hebrides is 


mentioned. That morease seems to have sei the 
hen harrier to disappear from its haunte here. 

On p. 865 of Vol. 2 the valuable suggestion is made, 
to account for the decrease in the numbers 
of Bewick’s swans as winter visitors to Scotland, that 
the species now winters in Holland in very much 
larger numbers than formerly. A great dam has 
caused the Zuyder Zee to become a vast and shallow 
freshwater lake, and several thousand Bewick’s swans 
habitually winter here, feeding on the Potamogeton 
weed, which has established iteelf and spread. The 
record (Vol. 2, p. 4867) of a gannet being killed on a 
wire fence at 2,300 ft. above Loch Hourn in western 
Inverness-shire makes me wonder whether there may 
be an occasional flight-lme soros Scotland from east 
to west in that district, for in mid-July 1952 I was 


of Loch Hourn. Yet the gannet is 
to be happy except when flying above 
account of the northern golden plover, which has not 
been recorded as nesting in Scotland, reminds me 
that in 1925, on the Western Cairngorms, my wife 
and I began. the construction of a hide at a golden 
lover’s nest at 3,000 ft. The bird, very black in the 
reast, was, I believe, a northern golden plover ; but 
mist and bad weather prevented us from completing 
the hide, or photographing the bird to obtain records 
of it. The description (Vol. 2, p. 731) of the ptarmigan 
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recalls that a few years before the Second World 
War ha late Col. Balfour, of Dawyck, sat 

eggs below a grouse on high ground on Upper Tweed, 
and the Duchess of Montrose made the same experi- 
ment on Goat Fell on Arran, where the ptarmigan at 
one time nested. Neither experiment was, I think, 
successful. 

The two volumes are handsomely produced. There 
are two beautiful ooloured frontispieces by G. B. 
Lodge and excellent photographs by Robert M. 
Adam, Erio Hosking and others. 

No student of birds can afford to be without this 
work. Sartor GORDON 


CHEMISTRY OF STARCH 


Starch and Its Derivatives 

By J. A. Radley. (Monographs on Applied 

Vol. 11.) Third edition, revised. Vol. 1. Pp. xi +510. 
(London: Chapman and Hall, Ltd., 1058.) 65s. net. 


HE appearance of a third edition of this mono- 
graph mdicates that its usefulness is well 
established. Considerable advances have been made 
in starch chemistry since the second edition appeared 
in 1948, and this has necessitated large sections of 
the book being rewritten. The author has, further- 
more, invited a number of collaborators 
—including several from the United States—to write 
the chapters in their own specialized fields of investi- 
gation. The subject-matter covered has thus been 
expanded while at the same time an authoritative 
point of view has been maintained ; but two volumes 
now replace the original one. 

As in previous editions, both fundamental and 
technical aspects of starch are covered. 
The general method of presentation has been retained. 
Each chapter tends to be a review article and there 
is inevitably some overlapping, although the book 
presents a uniform PRAT The list of references 
accompanying each pter covers the literature to 
about the end of 1950. 

The first volume is divided mto two parts, of which 
the first deals with the structure, properties and 
reactions of starch, while the second covers amylases 
and their action. After a short historical introduction, 
there is an account by 8. Peat of the enzymes involved 
in the synthesis and degradation of starch. This 
complex fleld is presented in a clear and concise 
manner. The fundamental chemical evidence for the 
structure of starch and ita componenta is summarized 
m an excellent chapter by -L. Hough and J. K. N. 
Jones. Physical properties such as swellmg and 
gelatinization are also reviewed, with an emphasis 
on technical aspects. The longest and most complete 
ae ae in the book is that on the starch fractions by 

Schoch. This provides a critical review of 
recent methods for separating, purifying and charac- 
terizing amylose and amylopectin. Many useful 
experimental data are incorporated. The physical 
properties of the two fractions are also discussed. In 
addition to an unusually long list of references (437, 
with the titles of the papers included) a croas-index 
of subjects is given. The significance of nitrogen and 
Po E in interpreting the behaviour of starch 

discussed; but little recent work is men- 
one An interesting acoount (by R. L. Whistler) 
of the phenomenon of retrogradation follows. A. 
chapter ing the hydrogen-bond by Q: V.: 
Caesar is followed by a review of the starch—iodme 
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reaction. R. M. Hixon and B. Brimhall have written 
a chapter whioh reviews for the first time the chemistry 
of the waxy-cereals and starches. 

The remainder of the first part deals with more 
technical aspects of starch chemistry. After a review 
on dextrins and dextrmization (G. V. Caesar), a 
comprehensive account is given by E. F. Degering of 
the preperation and physical and mechanical prop- 
erties of the ethers and esters of starch. Inorganic 
and oxidized derivatives of starch are discussed by 
the same author. In Part 2, the preparation and 
mode of action of the amylases used in the starch 
industry are reviewed in @ oomprehensive manner 
with emphasis on the technical aspects. 

The first volume of the new edition can be seen to 
incorporate much interesting new material, and 
should appeal to both the academic and industrial 
worker with an mterest in starch ch 

E. L. Hirer 
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CULTURAL ANTHROPOLOGY 


The Nature of Culture 
By A. L. Kroeber. Pp. x-+488. (Chicago: Univer- 
sity of Chicago Press; London: Cambridge Univer- 
sity Preas, 1952.) 40s. net. k 

AN can be viewed, as Prof. C. Lévi-Strauas has 

recently pointed out, either as a tool-making 

animal or as & social animal. In dealing with primi- 
tive man, one’s view on this matter determines 
whether one is a cultural anthropologist (the pre- 
dominant school in the United States) or a social 
anthropol (foremost m Britain). 

Prof, A. L. Kroeber, the doyen of American anthro- 
pologista, over half a oentury ago placed himeelf 
firmly among those who regafd man’s tool-making 
capacities as the basis for a scientific study of man- 
kind. Sinoe then, his copious, but always scholarly 
and polished, writings have addéd mmeesurably -to 
all the various flelds of anthropology, but particularly 
to the idea of culture. Anthropology without 
Kroeber would be the poorer; cultural an logy 
without Kroeber would indeed be poverty-stricken. 

The present book is Prof. Kroeber’s own editing 
of fifty of his articles and eesays (some of them pared 
of extraneous material) centring around the notion 
of culture; each essay is accompanied by short 
“programme notes’’ of the circumstances of ita com- 


` position, and the author’s assesament as of late 1951. 


The essays are gro into five sections of which the 
first and the last, ‘ ry of Culture” and ‘History 
and Process of Civilization’’, are of greatest general 
interest. The other three sections—“Kinship and 
Social Structure’, “On American Indians’, and 
“Psychologically Slanted’-—~are of equally t 
interest to the profeasional reader, but probably of 
leas to the non-anthropologist. 

Prof. Kroeber’s appointed task has been the oon- 
ceptual separation of culture from the organiam, the 
psyche and society. Culture, to him, is “super- 
organic”. Just as reducing organic phenomena to 
inorganico terms tels us a great deal about them, but 
makes us lose sight of. the all-important idea of ‘life’, 
so reducing cultural phenomena to organic ar peycho- 
logical factors tells us a great deal about them, but 
pear and 


idea devon from the pero le of 1917 
(“The A ie against the followers of Herbert 


Spencer who see cultural evolution as a continuation 
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of biological evolution, to the long, thoughtful artiole 
of 1949 (“The Concept of Culture in Science’) is to 
follow the development of one of the most provocative 
ideas of our day. 
"A The section about and proceas begins with 
the famous (1919) article on fashion, containing the 
germ of his ent idea of “styles’’, which 
develops into the notions of cultural intensity and 
climax which underlay his greatest work, ‘‘Con- 
figurations of Culture Growth’’. This concept of 
“styles” is turned and tended until it replaces to 
some extent the more atomically conceived “culture 
elements” and “‘culture traitas” as the components, or 
bits, of culture. All these various threads are brought 
together in a short, final article dealing tantalixing?y, 
if not exhaustively, with ‘The Novel in Asia and 
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Prof. Kroeber points out that, like all great dean 
the concept of culture was developed by many minds ; 
we must add that one of the greatest and most 
stimulating of these minds is his own. 

PauL BOHANNAN 


ENGINEERING MECHANICS 


Mechanics 


Part 2: Dynamics. By Prof, J. L. Meriam. Pp. 


xilti+341-671. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1952.) 
82s. net. 


HIS elementary work on dynamics m essentially 

a book for engineers. Its author’s aim is to teach 
fondamentals with the aid of a large number of 
illustrative examples. 

The book starta with prefaces addreased to (a) the 
student and (6) the instructor. The bese. with ita 
discussion of the “natural learning » should 
undoubtedly be read aloud with an Sahat accent. 

‘The introductory chapter, which is evidently 
common to`Prof. Meriam’s volumes on statics and 
dynamics, concerns certain fundamental ideas. These 
include mathematical and graphical description, 
“basic concepta” (space, time, force, ete.), scalars 
and vectors, Newton's laws, units, dimensions, 
accuracy and so forth. The author’s intention is to 
build an arsenal of what information he considers 
necessary for the assault on his subject. But his 
choice seams a little il-balanced. Some parts of his 
pagans ne read like a sermon (for example, that 

n graphical tion) while others appear to 
2 rather dificult for a beginner (for exemple, that 
on dimensions). 

Apart from this mtroduction, the book contains 
chapters entitled ‘Kinematics’; “Principles of 
Kinetics’; “Foros, Mass and Acceleration’; ‘Work 
’; “Impulse and Momentum’’; ‘‘Periodic 
The treatment of these subjecte is simple 
and, although vector quantities are mentioned, the 
methods of vector analysis are not used to any great 
extent. 

All the except the introduction embody a 
large number of problems, some of which are worked 
out in the text. Answers are given to many. There 
are 662 of these examples (in a book of 830 pages) 
and most of them are well drawn from practical 
situations. It is the reviewer’s opinion that these 
problems constitute a most attractive feature. There 
are two ap ixes. The first deals with momente of 
inertia (and contains no fewer than seventy-two 
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examples) and the second is a useful collection of 
data. 


One or two topics are introduced which have not 
found their way into many comparable books. Cases 


_in point are (1) the use of polar co-ordinates, and 


(2) motion “with variable mass”. Both are un- 
deniably weloome. Elementary gyroscope theory iB 
introduced in the chapter on impulse and momentum 
and involves the use of vectors. It is unfortunate 
that, m a book which deals with Coriolis acceleration, 
no attempt is made to explain gyro theory after the 
manner of Inglis. 

The collection of examples is excellent, and it 
alone would make this book a worth-while contri- 
bution. The main body of the text is of good quality. 
It is lucid and contains a Jarge number of helpful 


diagrams. R. E. D. Brsgor 


ELEMENTARY ANIMAL ECOLOGY 


Animal Eco! 
By W. H. Dowdeswell. .Pp. xv+208+16 plates. 
(London: Methuen and Co., Ltd., 1052.) 12s. 6d. 


LTHOUGH the subject of plant ecology has 

been reasonably well covered at different 
levels in a number of books, the subject pf animal 
ecology has not received the same attention by 
authors, especially at the elementary level. This, 
in tts turn, has contributed to the tive 
neglect of the subject mm schools. In this book, 
the senior biology master at Winchester College has 
sought to remedy the deficiency by providing a4 
broad introduction to the ecology of animals which 
will not only cater for existing needs but will also 
stimulate further interest in animal ecology among 
aixth-form students in schools and first-year studenta 
at universities. 

After a description of the range and purpose of 
animal ecology, the author examines the’ distmbution 
of animals resulting from changing environment, 
colonization, isolation, specialization and seasonal 

. Then follows an account of some general 
features of animal communities with particular 
reference to periods of activity and rest, food 
relationships and food chains, ecological niches, 
the size of animal po tions, and animal move- 
ments. This is su ed by examination of special 
animal forms like parasites, commensals and 
symbionta. Up to this point the book follows along 
stereotyped Imes, its mam virtue being that much 
of the mformation which is already available in 
students’ text-books is here collected together to 
form a connected introduction to animal ecology. 

The remainder of the book is made up of 
descriptions of animal communities including land, 
marine, estuarine and freshwater. For these tho 
author can be commended for accounts 
which will quicken interest in animal ecology among 
students who are just beginning their studies of the 
subject. They will receive some help from the chapter 
on practical animal ecology but would have profited 
even more if the author had omitted his trivial 
introduction to statistics and included some accounts 
of practical ecological studies which his own sixth- 
form students had carried out as well as suggestions 
for practical work of an experimental nature. 

The book oontains a useful bibliography and is 
illustrated with well-reproduced half-tone plates 
and line drawings. T. H. Hawreows 
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PROVISIONING EXPEDITIONS IN THE FIELD 


974 
IR EDWARD MELLANBY opened a symposium, 
which had been jointly by the 


Nutrition and Geographical Societies and was 
held on October 26, dealing with the provisionmg 
df expeditions in the field. Sir Edward recalled the 
evolution of his own interest in this subject from 
that of the domam of pure science to the more 
humble but perhape more practical realm of 


packaging | 
The first paper, on emergency rations, was given 
jomtly by . Q. R. Hervey and Prof. R. A. 


McoCance and mainly concerned survival at sea. 
The authors have approached the problem from the 
physiological point of view. Even under the best 
conditions, a man requires at least one litre of water 


per day. Smoe he only has about forty-two litres of 


water in his body, and may be in a very bad way 
after losing seven litres, survival without water has 
a very definite time-limit. Food is much leas impor- 
tant than water, except for its value for morale, 
for ẹ man can live on his own tissues for weeks ; 
indeed, food t be with altogether 
were it not for the fact that a small, relatively 
salt-free ration containing a little carbohydrate 


‘could materially reduce the output of salt and the 


destruction of tissue protein, and consequently for 
both reasons the volume of the urme and the water 
te. 

Prof. McoCance outlined a desirable, a compromise, 
and a minimum ration based upon water, boiled 
sweets, toffee, condensed milk and special biscuits. 
In practice, the rations necessary for the t 
of a life-raft must de 2 upon. tho length of time 
for which they are ieee be required, and the 
allowance of water, iR, must be varied 
with the climatic conditions likely to be encountered. 
He concluded with a brief deasription of the new 
inflatable tented rafta which are bemg developed 
by the Navy, and pomted out that in them aman 
could create his own environment so that he could 
keep himself cool enough in the tropics to mamtam 
his loases of water at or about the theoretical 
minimum, and survive in cold climates where he 
would die of cold and exposure in an open lifeboat. 

Dr. H. G. Smith dealt with Army operational 
rations. These, he said, have now been standardized 
into five main packings, of which four differ only 
in. to the number of men and the length of 
time for which they are designed. The fifth is an 
emergency ration consisting of four slabs of chocolate 
providing 860 calories. The principle m the Army 
is to give a soldier operational rations which rival 
the food he gets at the base cam four of the 
rations supply two main meals and a snack meal, 
providing 3,000-4,250 calories a day. The food is 

in oans which only need heating. a ration 
consisting of bully beef and biscuits is a thing of 


ie rls 
th the increasing range of sircraft there is no 


: dea of belling whelhor an wirceatt i Likely to arash 


‘on land or sea, and Squadron Leader D. G. V. 
Whittmgham pointed out that the rations required 
in the two cases are, very different. The Royal Air 
_ Foroe emergency rations, which are carried under 


the ejector seat, are reckoned to be of leas importance 
than the parachute, the dinghy, and wireless 
apparatus to facilitate location and rescue. Water 
is the prime cdnsideration at sea and in the desert, 
and since the R.A.F. has to cover all climates and 
eventualities, the rations are carried in two parts. 
The “Universal t” consiste mainly of 
carbohydrate, and the “Land Mass- Supplement” 
provides ‘extra calories for a man travelling over 
land and requiring much exertion; this 
includes foods providing fat and protein as well as 
carbohydrate. It is assumed that water will be 
available for men who are using this supplement. 
Recent experiments suggest that such a ration may 
contain & high proportion of fat, so giving maximun: 
calories for weight, and even if this leads to ketosis, 
this does not progreæ after the first few days and 
does not cause an appreciable degeneration m 
physical or mental performance. 

- The discussion was opened by Miss D. F. Hollings- 
worth, who described the producta of the Ministry of 
Food’s experimental plant for drying foods at 
Aberdeen. She was followed by Dr. A. Bombard, who 
made several interesting points on the basis of his 
practical experiences in crossing the Atlantic alone 
in an open craft. One was that survival at see 
depends upon the will to survive more than any- 
thing else, and another was that although he had 
drunk sea water for the first few days of his voyage 
he would have died long smce of this dangerous 
practice if he had done what had been attributed 
to’him by the Prees. His main concern had been 
to demonstrate the possibility of survival given 
no emergency rations at all. By fish with a 
pen-knife, and drinking the juice, it was possible to | 
survive for long periods of time, even if no food 
had been placed in the raft; but it had been’ the 
collection of. rain water which had enabled him to 
survive his voyage across the Atlantic. 

A. lively discussion followed on the palatability 
(or otherwise) of dehydrated fooda, and the meeting 
then pe eas for some practical nutrition in tho. 
shape o 

Prof. B. S. Platt was unfortunately ill, and Dr. 
R. ‘HL. Fox read the joint paper by himself and 
Prof. Platt on planning food supplies for tropical 
expeditions. Stability of body temperatare.in the 
tropics can only be maintained by sweating, and 
water requirementa are high, but water can usually 
be obtained. Dr. Fox illustrated these physiological 
points by a diagram showing the various factors 
which contribute to thermal balance. He believes 
that in spite of ita specific dynamic action, the dieta 
should contain some protein to help to promote 
appetite, which is often rather poor in the tropios,- 
even if men are working hard. Likes and dislikes 
are all-important in ing rations for a tropical 
expedition, because people tend to go without food 
when suffering ort from heat, rather than 
eat what they do not like. 

Dr. L. G. C. E. Pugh opened his talk on nutritional 
aspects of Himalayan mountaineering by a descrip- 
tion of the ‘experimental work whioh has led to 
the belief that a high carbohydrate diet increases 


No. aaa -November 28,- 1953. -N AT UR E -* i 7 


975 


` / 
-x,t s 


a man’s tolerance’ to great altitudes, and ‘supported ~foqd to the men’s food is 4-1, and a ratio of fuel 


this by the experiences of people on earlier expedi- 
tions to great heights. In earlier Everest expeditions, 
climbers took an enormous store of luxury foods 
such as chicken in aspic; but they found when they 
got high up that they wanted somethmg more 
ordinary, and often relied mainly on sugar and other 
carbohydrate foods. In general, dietas have tended 
to get simpler and simpler, and local foods -have 
been used extensively on some expeditions. In 
Dr. Pugh’s opinion, however, curry and tea were 
overdone on the Cho Oyu expedition! He empha- 
sized the importance of labeling the packages of 
foods clearly so that the climbers do not find them- 
selves with nothing but potatoes to eat for several 
days on end—as onoe ed, and which he 
thought, with good reason, did not improve morale. 
On the recent Everest expedition, the average calorie, 
consumption was 4,800 a day during the approach 
march and 8,800 at 19-22,000 ft. The food was all, 
taken out from Britain, and it was packed in such a 
way as to make up seven different menus, each box 
being labelled with a day of the week. This proved 
to be a very successful arrangement right up to the 
Western Cwm. At very high altitudes men generally 
prefer carbohydrate above all else, and on this 
expedition the climbers were provided with 14 oz. 
of sugar @ day and readily ate it. Special fancies 
were catered for, however, and on the final agsault 
Hillary chose to eat sardines and biscuits. The loss 
of water from the lungs at high altitudes is four 
times as great as it is at sea-level, and Dr. Pugh 
emphasized the importance of an adequate supply 
of water. He pointed out that one of the causes of 
failure of some previous iti the 8wiæ 
one for example, was lack of water. This year, 
better stoves and more fuel were taken to melt the 
snow, and the physiological degree of hydration 

Dr. G. C. L. Bertram dealt with the evolution of 
polar rations. Polar rations have always tended to 
be of the ammplest type and appear very spartan 
and monotonous when compered with the rations 
which the Army seta out to provide to-day. Bertram 
emphasized that there has been séme tendency in 
recent years to increase the number and variety of 
items carried on sledgmg journeys; but he oon- 
siders that this is really unn and that raising 
the standards of sledging rations tends to lead 'to 
dissatisfaction. Men who voluntarily undertake 
polar work, and who are working in a cold climate, 
can live on the simplest food day after day and 
enjoy it. He suggested that the importance of 
individual variation in calorie requirements is not 
generally apprecisted; but there are psychological 
reasons for not differentiating between the big and 


amall eater on these expeditions. It could, however, . 


be satisfactorily done by iasumg a supplement 
` which would vary with the loss of weight. The fat 
content of the sledging ration is generally very high, 
and men may not like it for the first few days, but 
they soon get used to it. When tions relied 
upon human transport the weight of food carried 
for the men waa a v mmportant matter; but 
mince the general adoption of dog and. 
still more recently of mechanical motor transport, 
the weight of the food required for the men has 
become leas and leas important because of the large 
amounts of food or fuel necessary for the or 
tractors. For example, on a normal sledgi 

expedition the ratio of the weight of the dogs’ 


to food on æ tractor expedition would be even 


Thos papers were followed by a shart discussion 
on the apparent difference between man’s reaction 
to food in the tropics or at high altitudes as against 
polar regions. In the two former, they prefer to have 
nothing rather than eat what they dislike, even 
though they should be hungry; .in extreme cold 
at sea-level, hungry men will eat anything. In spite 
of Its taste and the difficulty some people find in 
getting it down, yoast was recommended ‘by one 
speaker as a promoter of appetite, and the suggestion 
was made that it should be supplied at high altitudes. 
In an attempt to explain away the gargantuan 
appetite of the polar explorer, Bertram then rose 
and made the point that all polar rations now 
include yeast, and Mr. A. L. Bacharach brought 
the discuasion to an end by remarking that in his 
experience a man who could eat yeast could eat 


anything. 





MECHANISM OF 
PHOSPHORYLATION IN THE 
RESPIRATORY CHAIN 


By Da. E. C. SLATER 
Molteno Institute, University of Cambridge 


We Belitzer and Tsibakowa' and Ochoa? 
found that more than ane atom of phosphorus 
was esterified for each atom of oxygen consumed by 
respiring tiasue preparations, they suggested that the 
phosphorylation must occur not only when the sub- 
strate was dehydrogenated, but also during the 
passage of the hydrogen atoms over the intermediate 
carriers to oxygen. This was demonstrated experi- 
mentally by Lehnmger*, who showed that phog- 
horylation accompanied the oxidation of reduced 
diphoaphopyridiie nucleotide by oxygen. In fact, 
it was shown that when §-hydroxybutyrate was 
substrate, all the phosphorylation occurred im the 
reaction between reduced diphosphopyridime nucleo- 
tide and oxygen, and none between te and 
diphosphopyridine nucleotide. With «-ketoglutaratet, 
glyoaraldehydephosphate’ or pyruvate* (in certain 
micro-organisms only) as substrate, there is also 
phosphorylation linked with the initial dehydro- 
genation: of the substrate. It is convenient to dis- 
tinguish between oxidative phosphorylation of this 
type (‘substrate-linked phosphorylation’) and that 
associated with the further transfer of hydrogen 
atoms over the respiratory chain (‘respiratory chain 

osphorylation’). While considerable p has 
xn made in recent years with the elucidation of 
the mechanism of substrate-lmked phosphorylation, 
lrttle success has yet been met with in the case of 
respiratory cham phosphorylation. In fact, the 
particular hydrogen- or electron-transferring reactions 
in the respiratory chain which are associated with 
ph orylation have not yet been identified. A 
© description of the mechanism of respiratory 
cham phosphorylation must await this identific- 
ation. However, some recent findings have made it 
possible to suggest in general terms a mechaniam 
in which the actual hydrogen-carriers are not 
specified. 
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Proposed Mechanism 


The Bs Aebestes ponerisal A baad oi the followme 
observations. 

(a) In intact mitochondria, the passage of each 
pair of hydrogen stoms over the respiratory chain is 
coupled with the esterification of one, two or perhaps 
three atoms of inorganic phosphorus. The ration 
appears to be compulso linked with phosphoryla- 
tion’, in the sense that inorganic phosphate and 
adenosine dip hate are necessary for respiration. 

(b) It is possible to obtain tissue preparations (for 

le, the Kelin and ‘Hartree heart-muscle 
Side emer which- actively catalyse the aerobic 
idation of succinate or reduced diphosphopyridine 
nucleotide, a carrying out oxidative phos- 
phorylation. amrai parap anasi is nob 
for these Rek that 
seya ga ak pa consiat of a 
ondrial membrans’*. 

(c) A number of substances of widely different 
chemical structure can ‘uncouple’ phosphorylation 
from oxidation. In some cases (liver mitochondria’, 
heart sarcosomes"), the rate of oxidation in the 

of inorganico phosphate, adenosine diphos- 
phate, hexokinase and glucose is scarcely affected by 
the addition of a typical uncoupling agent, dinitro- 
phenol ; in the case of saroogomes prepared from the 
flight muscles of the blowfly, the rate of oxidation is 
greatly increased!, The latter sarcosomes have an 
unusually low phosphorus to oxygen ratio. 

(d) Some of the substances which ‘uncouple’ phos- 

orylation from respiration increase the rate of 

ydrolysia of adenosine triphosphate. 

A common feature of the mechaniams of the 
subetrate-lmked phosephorylations (Racker’; Kauf- 
man‘) is that the d 


grouping in the dehydrogenase molecule, from which 
it is freed by phosphorolyuis reactions. In the present 
state of our krawledge, it seems worth while to see 
if the same general type of mechanism can explain 
respiratory chain phosphorylation, A mechanism 
along these lines ia embodied in the following 
equations : 


(H) 4H, +B +0 e 4~0 + BH, 
(2) A~O + ADP + HPO, 2440+ ATP 
(8) A~0 + H,O >A +0. 


AH, and B are adjacent members of the respiratory 
chain ànd O is an additional component or grouping 
required for their interaction. A and O must be 
regenerated from the compound A- before 
hydrogen-transfer can proceed. In the intact mito- 
qhondria or sarcosome, this is brought about 
by the transphosphorylating reaction (2), 
which jade to the esterification of morganio phog- 
phate. It is suggested that reaction (3) ia relatively 
ee e 
increased by dinitrophenol or other 
agents. In this way, 4~0 would be bedi; 
and be unavailable for the synthesis of adenosins 
triphosphate by reaction (2). 

The idea that a compound like C mediates the 
conversion of the energy of an oxido-reduction into 
ph bond energy was first suggested'in 1946 
by Lipmann”, whose mechanism may be described 
as : 
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AH, +0 >A + 0H, 

OH, + H,PO, > OH,.H,PO, (OH, is first dehydrated) 
OH,H,PO, + B > O~H,PO, + BH, - 

O~H,PO, + ADP +0 + ATP. 


An easential difference between the two mechanisms 
is that in Lipmann’s scheme phosphate enters before, 
and m the scheme In reactions (1)}{8) it 
enters after, the formation of an emergy-rich bond. 
The latter scheme is suggested by the work carried 
out since 1946 in a flal ey See aay AAD 
mann's discovery-of coenzyme A 

Since phosphorylation occurs more than once 
during the passage of hydrogen atoms through the 
respiratory chain, more than one set of reactions 
described by equations (1)-(3) will occur, in which 
AH, and B are different. It is possible, however, 
that a common mediator O occurs in all seta of 
reactions. This would not be the case with Lipmann’s 
mechanism, -since the O ~ OH, oxidation-reduction 
FE ODR een olen to eee of the 

A a AH, and B e BH, systems”, 

Equations (1) and (2) are probably the sums of a 
number of partial reactions, which are not specified 
in full, because it is impossible to chooge between 
alternatives. For example, the imtermediate in 
reaction (2) could be A-phosphate, O-phosphate, A- 
adenosine diphosphate or C-adenosine diphosphate. 
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- Effect of Dinitrophenol 


The uncoupling action of dmitrophanol is explained 
if it promotes the hydrolytic reaction of A-~J0, . 
thereby decreasing the amount of the latter available 
for the phosphorolytic reaction. 

The different behaviour of liver mitochondria and 


-heart sarcosomes, on ane hand, and of blowfly saroo- 


somes, on the other (see paragraph (0) above), can be 
readily explamed im the followmg way. The high 
phosphorus to oxygen ratio of heart-muscle saroo- 
somes and the relative insensitivity of the ratio 
to treatments which affect the rate of hydrogen- 
transfer suggest that reaction (2) can proceed 
much faster than reaction (1); that is, the re- 
generation of 4 and O from A ~C is not a rate- 
limiting step. The addition of dinitrophenol, by 
promoting reaction (8), will stop the esterification of 
phosphate; but since it moreasea the rate of a 
process which is not rate-limiting, it will not increase 


-the rate of hydrogen-tranafer to any extent. “The 


low-*phosphorus to oxygen ratio of blowfly sarocosomes, 
on the other that reaction (2) is 
relatively weak. The rate of hydrogen-tranafer will, 
therefore, be increased by increasing the rate of 
breakdown of A~O, for example, by the addition 
of dinitrophenol. It is also understandable on this 
basis why lower concentrations of dinitrophenol are 
to vapo phosphorylation with the 
blowfly sarcosomes with heart-muscle sarco- 
somes, 
The different plavit of heart and blowfly 
garcosomes to the addition of dinitrophenol could 


also be lained by Lipmann’s mechanism, if It is 
assumed t di henol increases the rate of 
hydrolysis of G~- Pa However, the mechanism 


described. by reactions (1)}-{3) is more successful in ' 
exp the discovery of Loomis and Lipmann™ 
that dinitrophenol abolishes the requirement of 
respiration for inorganic phosphate, since in the 
presence of dinitrophenol respiration proceeds by 
reactions (1) and (8), which do not involve phosphate. 


-+ 
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The stimulation of reaction (8) by dmitrophenol not 
only explams the ieee ate of phosphorylation, but 
also the stimulation of the rate of hydrolysis of 
adenosine triphosphate, since the back-reaction of 
equation (2), followed by a rapid reaction (3), would 
cause the hydrolysis of adenosine triphosphate. This 
idea is essentially that of Hunter and of Lardy and 
Wellman™, exoept that they seins a phosphorylated 


= dinitrophenol (see also Green!’). 

In considermg the le mechaniam of the 
stimulation of reaction (8) by inhibitors of oxidative 
phosphorylation, it is necessary to take account of 
the wide of substances of varying chemical 

composition which can act as inhibitors. This strongly 
PRE RERE N of dies Gio aa aac 
by a relatively non-specific mechanism. It is likely 
that the enzyme catalyamg reaction (3) is present 
even in the intact mitochondria im the absence of 
inhibitors, but it may be maccemible to A-d, 
and the inhibitor acts by making the enzyme and ita 
substrate accessible to one another. An explanation 
of this type is supported by the fact that moubation 
of mitochondria or sarcosomes, which causea well- 
defined changes in the morphology -of the granules, 
brings about a loes of respiratory chain phospharyla- 
tion; for example, thet associated with the oxidation 
of succinate or B-hydroxybutyrate. This explanation 
would not exclude the possibility that some in- 
hibitors of oxidative phosphorylation might react 
by a more specific mechaniam, for example, by 
actual participation in reaction (8) (see Lardy and 
Wellman"), 


Respiratory Chain Activity In the Absence of 
Inorganic Phosphate 


The oxidation of succinate or of reduced diphospho- 
pyridine nucleotide by the Keilin and Hartree heart- 
muscle preparation in the absence of inorganic 
phosphate can be explained m two ways: (1) durmg 
the preparation of these particles from the sarcosomes, 
the mutual acoessibilities of the com ta of the 
respiratory chain are altered in es ae way that 
reactions (1), (2) and (3) are replaced by the simple 
hydrogen-transferring reaction : 


(4) AH, + B > A + BH,; 


or (li) even in this preparation, C is necessary for the 
reaction between AH, and B, and the preparation 
also contains the enzyme catalysmg reaction (8). 
This would mean that this hydrolytic enzyme is, 
like all the components of the respiratory chain, 
firmly bound to the insoluble portion of the sarco- 
some, which resists the disintegration treatment. 
However, the enzyme catalysing reaction (2) may be 
lost durmg the preparation. 
While the first lanation is adequate for studies 
with the Keilin and larecs heart-muscle preparation 
of hydrogen-transfer without accompanying phog- 
AEREN the second has the advantage that it 
eliminates the necessity of that O is 
essential for the reaction between AH, and B in the 
intact sarcosome, but is not required in the dis- 
integrated sarcosome, which still contains all the 
components of the respiratory chain firmly bound to 
the icles. It is simpler to assume that the 
reactions which are retained in the disintegrated 
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sarcosomes follow the same course as in the intact 
sarcosomes. 

In any event, reaction (4) does not take account 
of an important difficulty m any formulation of the 
mechanism of the respiratory chain. Although 
kinetic studies!’ suggest that the com ta react 
together by binary collision, thé independence of the 
rate of reaction on the degree of dilution shows that 
the components are very firmly bound to the 
particles. This that the mechanism may, 
in fact, be much more complicated than indicated 
by reaction (4). 


Utilization of Respiratory Energy 


An essential feature of the pro mechanism is 
that the free-energy change in reaction AH, + 
B-+A + BH, is not immediately liberated aa heat, 
but remains chemically available in the compound 
A~. Thus an essentially irreversible oxido- 
reduction reaction could become easily reversible. 
The energy in A~O may either be utilized in 
reaction (2) to synthesize adenosine triphosphate, 
another reversible reaction, or be lost as heat in the 
irreversible hydrolytic reaction (8). But it would be 


unwise to assume that adenosine triphosphate is the 
only energy-rich compound the oell can 
utilize. It is possible that 4~0 b itself be 
used in some reactions. Woolley recently 


directed attention to the possibility of the utilization 
in the cel of energy-rich bonds, other than the 
pyrophosphate bond. If the A~@ bond can be 
used in this way, it is important to note that it can 
be formed in two ways, either by the respiratory 
chain reaction (1) without the intervention of 
phosphorus, or from adenosine triphosphate by 
reversal of reaction (2). This is exactly analogous to 
the case of acetyl_coenzyme A, the general sek e 
agent in the cell. Acetyl-ooenzyme A may be form 
a by the oxidative decarboxylation of pyruvate 
geet speed absence of phosphorus’, or by the 
carrie of coenzyme A, acetate and adenosine 


hospha 
te noe is concerned in certain energy -requiring 
processes in the cell, the reverse of reaction (2) might 
be a way in which adenosine hosphate produced 
by fermentation or glycolysis d be utilized under 
anaerobic conditions by cells posseasing the necessary 


_ enzymes. These processes would be expected to be 


prevented by any substance, for example, dinitro- 
phenol, causing the breakdown of A~(. Thus, 
dinitrophenol would prevent the utilixation, not the 
synthesis, of adenosine triphosphate. This would 
also be the case if the adenosine triphosphate formed 
anaerobically were utilized by another mechaniam, 
since dini ae causes ita hydrolysis. Hither 
of these possibilities might be the expianation of one 
puzaling action of dinitrophenol. Jt has been shown 
with extracts that the reactions in glycolysis or 
fermentation which bring about the formation 
of adenosine triphosphate are not susceptible to 
dinitrophenol™. Nevertheless, energy-requiring pro- 
ceases such as enxyme tation in yeast, or 
uptake of glutamate by Staphylococous aureus™, are 
inhibited by dinitrophenol, even under anaerobic 
conditions. On the other hanl, the transport of 
ions by erythrocytes, a process also receiving its 
energy from glycolysis, is not affected by dinitro- 
phenol™. This is understandable on the basis of the 
above explanation, since erythrocytes do not contain 
a complete respiratory chain, that is, they may not 
contam A. 
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The suggestion that 4~0 might iteelf be used 
directly for certain energy-requiring processes raises 
the posubility that the energy of-certain steps of the 
respiratory chain is normally utilized in this way 
and not via phosphorylation. The measurement of 
the yield of phosphorylation in respiration might not 
be a complete measure of the efficiency of utilization 
of the energy potentially available from respiration. 


Conclusion 


In conclusion, it ahould be emphasized that many 
of the features of the proposed mechaniam are based 
on analogy with reaction schames describing the 
participation of coenzyme A or the sulphydryl group 
of glyceraldehydephosphate dehydrogenase in sub- 
‘strate-lmked phosphorylation which have recently 
been worked out by Racker’ and Kaufman‘. While 
there is no reason why similar reactions should 

necessarily operate in respiratory -chaim phog- 
. phorylation, the fact that the mechanism 
offers possible explanations of some purzling findings 
ig some justification for believing that this might 
be the case. However, much more experimental 
evidence is required. It is obvious without oon- 
sidering any particular mechaniam that the identi- 
fication of AH, and B from among the comparatively 
fow and well-studied components of the respiratory 
cham remaing an urgent task. But it could be 
important to recognize that a third substance might 
be required for their interaction. A fat-soluble 
substance is a possibility to be-kept m mind, since 
about 40 per cent of the dry weight of the Keilm 
and Hartree preparation is phospholipid. 

I wish to thank Prof. D. Keilin for his interest and 
advice. This work was carried out on behalf of the 
Agricultural Research Oouncsil. Aug. 21. 
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AUSTRALIAN COMMONWEALTH 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


ANNUAL REPORT FOR 1951-52 


| the annual report of the Commonwealth 
of Australia Soientzfic and Industrial Research 
Organization, covering the year ended June 30, 1952*, 
material is according to its subject rather 
than the Division or Section concerned. iture 
during the year totalled £3,880,008, mcludmg £886,785 
from sources other than the Commonwealth, 
notably £202,046 from the Wool Industry Fund and 
£420,423 from the Wool Research Trust Fund. Some 
progress is reported inthe erection of new buildings, 
and the new laboratory for the Division of Tribo- 
phygica was expected to be ready for occupation 
early in 1953; several of the mam buildings of the 
Sheep Biology Laboratory at Prospect, New South 
Wales, were almost ready for occupation, and reason- 
able progress haa been made with buildings for the 
Wool Textile Research Laboratory at Geelong. A 
new series of publications dealing in non-technical 
language with various aspects of the Organization’s 
sheep and’ wool research programme was initiated 
year and a new periodical, Rural Research 
in OS I.0O.2., was established to provide a summary 
of recent agricultural research and to stress its 
cance. Streas is also laid on the. 
extent of collaboration with universities, and a large 
number of research workers are now engaged either 
in units established by the Organization in university 
buildings or in ite own buildings on university 
property, in sections established to work in existing 
univermty laboratories with the profeasor as offloer- 
in-charge, or ‘on specific research projects for which 
the universities 


Detailed surveys carried out by the Division of 
Soils covered 108,000 acres, and broad-scale surveys 
covered about 18,100 aquare miles in all States and 
in the Northern Territory, whjle a new soils map for 
Australia is being compiled and a manual of Ausg- 
tralian soils is in the preas. In soil chemistry ae suit- 
able potentiometer and amplifler were being assembled 


-for assessing the hydrogen-ion' status in suspensions 


of cation-dominant soils, while a aimphfled technique 
has been successfully applitd to the determmation of 
total exchange capacity in small samples of soils. 
Progreas is reported m the chemical study of the 
inter-relati ips of terra rowa and rendzina soils, 
and the study of soil chemistry of micro-nutrient 
metals was continued. A study was being made of 
the availability to the fungds Aspergillus niger of the 
metals iron, zino, copper, manganese and molybdenum 
from finely ground rocks and unweathered materials 
such as are often found in the parent material of 
piers soils, and the respiration of micro- 
in deficient soile was being compared 
bs and after the addition of trace elementas, with 
the view of determining whether micro-organisms 
compete seriously with higher planta for such ee 
elements in deficient soils. <A laboratory 
Feast of ds a a vee ee 
heavy rain was in progress, aa rell aa a tady of ae 


‘affect of.a temperature gradient on the rate of 
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diffusion of water vapour in soils. A method has 
been established for determining fleld capacity by 
draining soil aggregates at a definite water tension. 

During the year the international exchange of 
plants and seeds greatly increased, largely as a result 
of overseas plant exploration, more than three 
thousand samples being received from overseas and 
about seventeen hundred sent m exchange to forty- 
eight countries. Plant exploration in the Medi- 
terranean region was continued, and a major collecting 
effort was made in Africa in search of suitable grasses 
and legumes for Queensland. A strain of Sorghum 
introduced from Brazil has shown promise as a fodder 
plant, and a study of the reactions of the resamtant 
hybrids of the potato to the different viruses has 
indicated that resistance m due to the presence of 
virus-inactivating systems and not to byposensitivity. 
Further studies of the persistence of both virus X 
and tobacco mosar virus in tomato roots have been 
initiated to sacertain whether these virusea can 
continue to multiply in roota kept in darknese or 
are dependent on exposure to light. The resulte of 
& survey of a range of varieties of apples at two crop 
levels indicate that the keeping capacity of large-size 
fruit is most likely to be improved when manurial 
and oultural treatments designed to increase the size 
of the fruit increase the oell number per fruit without 
increasing the oell size. Soil sterilization experiments 
on soil infested with nematodes showed that satis- 
factory growth of apple seedimgs could be obtained 
after treatment with D-D and formalin. The study 
of Duboisia spp. as sources of hyoscine and atropine, 
and of varieties of opium poppy as sources of opium 
alkaloids was being Sue! Samples of thirty-two 
substances obtained during the phytochemical survey 
of the flora of Papua and New Guinea were sent to the 
Sloan-Kettering Institute for Cancer Research for 
testa of anti-tumour activity. 

At Canberra laboratory in tions on tobacco 
were continued, and at Ayr valk seventies in 
association with the Queensland Department of 
Agniculture, while trials have been maintained with 
potasium, copper, zine, molybdenum, manganese 
Iron, Magnesium and boron on souls on the Southern 
Tablelands of New South Wales. Chemical exam- 
ination has confirmed the identification of the degree 
of trashiness in uncured tobacco leaf determined by 
means of fluorescence; the trashy leaf doea not 
fluoreaca under ultra-violet light. In plant physiology 
work has continued on correlating the 
ageociated with, and controlling, plant development. 
Surveys of the distribution of skeleton weed (Chond- 
rilla juncea) in relation to sou, climatic and land-use 
factors have been commenced. Rhizomatous grasses, 
such as Johnson grass and couch grass, have been 
successfully controlled with trichloroacetates at 
Canberra and Griffith, and screening testa on new 
herbicides were in progress at Griffith. With the 
object of obtammg a suitable grazing legume for 
wheat and sheep areas where conditions are unfavour- 
able for subterranean clover, many annual medicks 
have been submitted to fleld trials, the most satıs- 
factory resulta bemg obtained with a barrel medick 
(Medicago tribuloides) from Forbes, New South Wales, 
a burr medick (Af. Atepida reteculaia) from Turkestan, 
and a short-spined variety (M. hispida terebellum) 
from Malta. A theoretical study of the movement of 
water into h eous unsaturated soils has been 
completed, and about 3,500 square milea of the 
16,000 is rae miles to be covered in the ecological 
survey of the New England region have been mapped. 
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An experiment conducted at Perth involved a com- 
parison of continuous and autumn-deferred grazing 
on & sown annual with merino wethers, and 
the results of a long-term grazing management trial 
of the effect of light, medium and heavy rates of 
stocking Mitchell grass pasture at Cunnamulla, 
Queensland, were being prepared for publication. At 
the Kimberley Research Station the immediate 
objectives were to determine whether the Black Soil 
Plains of the Ord river are satisfactory for grazing 
and whether a stable system of agriculture can be 
devised. 

Irrigation research is carried out principally at the 
Commonwealth Research Station, Merbein, Victoria, 
which ig concerned chiefly with irrigation problems 
in the middle and lower Murray River valley, special 
attention being given to the growth-cycle of the 
sultanas vine, and at the Irrigation Research Station, 
Griffith, New South Wales, where besides dramage 
and related soil problems in semi-arid and arid 
regions, soil fertility problems and horticultural 
problems, including factorial fleld experiments with 
citrus, are receiving attention. At the MoMaster 
Animal Health Laboratory, Sydney, further trials 
with phenothieazme against Haemonchus ocontorlus 
have confirmed that large particles greatly detract 
from the efficiency of the drug. Some seventy-two 
compounds were tested against H. contortus by 
injection into the rumen, and studies on the biological 
activity of complex ions prepared in the Chemistry 
Department of the University of Sydney indicated 
that their biological activity results from the poisoning 
of certain enzymes. At the Veterinary Parasitology 
Laboratory at Yeerongpilly, Queensland, studies of 
‘Queensland itch’, an allergic reaction of the horse 
to the bites of a sandfly, a new species of Culrooides, 
were almost completed. At the Fleece Analysis 
Laboratory, Villawood, New South Wales, where 
23,412 measurements were made during the year for 
the Division of Animal Health and Production, 
including yield determination, density, mean diameter, 
staple length and crimp, an economy of 50 per cent 
was effected in the use of detergents and in electric 
power for the large scour. The general research > 
gramme at the Poultry Research Centre, Werribee, 
Victoria, remained unaltered. The studies on cobalt 
deficiency in sheep, with the publication of maps 
showing the widespread distribution of cobalt 
deficiency in southern Australia, have led to the use 
of cobalt-containing licks as supplements for flocks, 
with a dramatic improvement in their general health 
and productivity. Experimenta have been made to 
determine the relative efficacy of widely spaced 
dosing with quantities of cobalt greater than would 
be required for frequent administration, while the 
methods evolved for fighting the maladies arising. 
from copper deficiency in sheep are now universally 
employed in the affected areas. Other studies relato 
to the effect of molybdenum on the copper meta- 
boliam of sheep, the nutritional physiology of oobalt- 
containing vitamin B,,, the processes of rumination, 
carbohydrate metabolism, chronic fluorosis, infertility 
and physiology of reproduction and energy meta- 
bolism. A semes of complete energy-balancea on 
sheep confined to rations of dried lucerne have estab- 
lished the fundamental law that the extra heat 
production which occurs on feeding is linearly related 
to the amount of combustible energy mn the digestion 
producta that are abaorbed. Studies were continued 
on chronic copper-poisoning of sheep, on the resistance 
of sheep to nematode parasites, and on protection 
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against body blowfly strike, while work on cattle has 
included attempta.to i the of DDT 
to cattle tick, and studies on the loss of afficiency of 
- benzene hexachloride dipping fluids, on the dis- 
tribution of tick larvæ in a paddock and on the 
physiology of milk secretion. 

The main emphasis in the work of the Division of 
Entomology is on the elucidation of fundamental 
facts about insecta with the idea of finding weak- 
nesses in the imsect’s defence where it can be moat 
effectively attacked. Further progress has been made 
in elucidating the mechanisms involved m keratin 
digestion, and it has been established that keratin- 
digesting insecta are characterized by the high 
reducing capacity of their mid-gut juices. Experi- 
ments with the sheep blowfly have shown that 
heavy destruction in certain circumstances leads to 
much higher population levels, although in other 
. carcumstances the population is reduced, and the 
definition of the conditions under which these effects 
are produced appears to be leading to conclusions of 
great practical . Relatively small field 
experiments indicate that the Argentine ant can be 
eradicated from residential areas by applying barrier 
sprays containing two per cent chlordane in the form 
of & grid over the area: treatment inside houses is 
unnecessary for complete control. A survey has been 
commenced of the distribution, seasonal incidence 
and relative economic importance of caterpillar pests 
of pastures and field crops in Australia. Investi- 

iona were continued on three strains of houseflies 

in susceptibility to DDT. 

Fisheries research has included ecological investi- 
gations on an enclosed brackish-to-fresah lake on 
Moreton Island, Queensland, and on a partly enclosed 
area in Port Hacking, a fall programme of investi- 
gations on the humpback whale, investigations on 
the racial relati of salmon from Western and 
South Australia and Tasmania, on the alleged 
_- deterioration of trout fishing nm Tasmania, on fresh- 
water fiah culture m Tasmania, on the microbiology 
of the imter-tidal estuary in relation to fish and 
oyster culture, and on pearl shell and oyster hydro- 


logy. A paper on the biology of the school shark was: 


almost complete, and the plankton programme was 
redesigned to provide data to study the regional and 
temporal fluctuations of the composition, succession 
and relative abundance of the plankton. 
. Some of the work of the Division of Food Preserva- 
tion and Transport was also concerned with chemioal 
methods for estimatmg the spoilage of Ash. A second 
paper has been published on the fundamental 
‘ principles of canning processes, and an experimental 
survey of fruit cool stores in the deciduous fruit- 
growing areas of New South Wales, Victoria and 
Tasmania has been completed. An accurate and 
rapid method for determming nitrogen in the most 
refractory heterocyclic amino-acids has been devised, 
while polarographic methods have been used exten- 
sively in the investigation of the combination of 
amino-acids with heavy metals and m de ini 
trace elements in canned foods. Microbiological 
investigations were concerned mainly with those 
environmental factots which affect the growth or 
death of food-spoilage micro-organisms, while the 
work of the new Plant Physiological Research Unit 
has helped to provide a background of the knowledge 
of the behaviour of cells and tissues ired for the 
proper understanding of fruit and vegetable storage 
N During the past three years investigations 
have been directed towards finding the rate at which 
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a crop matures, and there are prelimi 

tions that it will be possibls to predict 
oe ee rted to the 
vining station and the yield of peas to be handled in 
the cannery. The maturometer, an instrument 
developed for the rapid measurement of maturity, 
has been patented and is now being produced oom- 
mercially under licence. The use of fatty-acid esters, 
containing a paraffin chain of suitable length with a 
polar group at one end, im the oold-dip process for 
sultana drying has been further investigated, and 
further work has been done on the utulization of 
skim-milk solids by addition to bread, as well as on 
cheese starters and the flavour chemistry of Aus- 
tralian cheddar cheese. 

The Division of Forest Producte bas identified 
more than eleven, hundred timber specimens during 
the year, and has revised completely the card-sorting 
key devel to place timbers in their correct 
families or y groups. A preliminary study has 
been made on the removal of lignin and tosan 
from F. regnans on alkaline pulping, and an the effect 
of tamperature, time and concentration on the yield 
and permanganate number of the pulp. Two cationio 
urea formaldehyde resins gave satisfactory wet- 
strength development when applied to bleached and 
unbleached eucalypt kraft pulpe. A detailed study has 
been made of the variation in shrin throughout 
a tree of Bucalyptus regnans, and much work has 
been done on the mechanical properties of radiate 
pine grown in Victoria. Testa with the high-pressure 
puot cylmder have indicated that preservative treat- 
ment of the heartwood af eucalypt timbers is poasible. 
Preliminary work to develop a standard laboratory 
techado (or detarninias the reisa toldecay Gt 
timbers has been almost completed as well as a study 
of the behaviour of twenty New South Wales 
and Qu d rain-forest species. Observations 
were made on the effectiveness of moorporatmng 
benzene hexachloride in casein glue for mmunizing 
plywood against Lyctus borer damage, and interest 
was maintained in the utilixation of waste wood. 

In the Division of Building Research, where some 
cuts had to be made in the research programme, 
concrete investigations centred on foamed concrete 
made by the entraining process, while the study of 
the relation between the flow properties and the 
composition of oil-based compounds oon- 
tmued with direct measurements of the flow properties 
of thick pastes. A study of concrete floor surfaces to 
determine the conditions necessary for concrete floors 
to be acceptable in domestic construction is almost 
complete, and a new mathematical treatment has 
made practicable the calculation of temperatures 
inside houses and other buildings exposed to 
fluctuating external tures. Polystyrene tiles 
installed three and a years ago in kitchens and 
bathrooms are still giving good service, but bond 
failures are now extensive on all types of background 
where the filled drying oil-resin type of adhesive has 
been used. 

A. major objective of the work on wool textiles is 
to improve the competitive position of wool relative 
to synthetic fibres. Investigations m progress 
included the relationship of elastic properties to 
roceasing behaviour and ‘handle’; the interaction 

tween wool and water and tts effect on mechanical 
behaviour; and elastic behaviour under loads 
insufficient to remove crimp. The molecular structure 
of proteins was being investigated by studies of the 
constituent a-ammo-acids and lower peptides by 
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X-ray orystallographic and infra-red spectroscopic 
methods, while an examination of cultures of Asper- 
gus oryras by paper chromatography and filter- 
paper electrophoresis has revealed many enzymes 
capable of attacking the productes of cellulose 
degradation. Of moulds capable of mitiating the 
breakdown of cellulose, S aira has been 
selected for intensive study. A detailed survey has 
been made of the scutching operation and the staff 
problems it involves in Victoria flax mills ; consider- 
able progress is in developing economical 
methods of utilizing ahort flax crops, and work has 
been continued on the identification and estimation 
of materials associated with the cellulose of flax fibre 
and their effects on the spinning quality of the fibre. 
Besides its work on p the titaniferous 
uranium ores of South Australia, the Division of 
Industrial Chemistry has been concerned with the 
utilization of the extensive deposits of high-grade 
rutile from eastern Australian beaches, the separation 
of thorium, cerium and the cerium group of len- 
Be ee ee ee 
dry-cell chemistry, the general mechanism of the 
cement-agpregate reaction, and the physical prop- 
erties of fluids os affected by temperature and 
preasure; and asapplications have been filed for 
patents covering a process of separating antibiotics 
such as penicillm and in by counter- 
current extraction m which a solid absorbent of the 
antibiotic descends through a rising column of liquid 
which removea the contaminants. The pH gradient 
in the adsorption columns corresponds to the tem- 
perature gradient of a distillation column. A hi 
ition chromatographic od 
for determining variations in the 
alkaloid content of the hepatotoxic Heliotropium 
europaeum, and a study of the rate of reaction of 
aaa and formaldehyde was continued. Tannin— 
ormaldehyde adhesives for plywood which maintain 
their fluidity | enough for commercial require- 
ments have now obtained by first heating the 
tannin solution with sodium sulphite, while yields of 
more than 60 per cent of e- tetramethyl dihydro- 
pyridine have been obtained from acetone and 
The study of the flotation process has been oon- 
tinued, and satisfactory progress has bean made in & 
comprehensive survey of the ignition and combustion 
ics of Australian coals with particular 
reference to the evaluation of coal for combustion. 
In the Division of Tribophysics advances are reported 
im our understanding of the distortions produced by 
plastic deformation, of phase in metals and 
of the mechanism of the slow combustion of hydro- 
carbons. Work is being done on diffusion on solid 
surfaces, and on the pro ies of surface films of 
long-chain compounds of silicone lubricants. As 
during 1950-81, the work of the Division of Metrology 
has been directed largely towards meeting statutory 
requirements in respect of national standards. Some 
experience has been gained with the use of the 
geodetic base, and satisfactory progress made in the 
production of the working standards of mass. 
Development work has bean continued on instru- 
ments and techniques for the precise measurement 
of enginesring quantities such as force, pressure, 
stress and strain, angular hardness and 
vibration, while the Division of Physics is likewise 
engaged in research designed to increase the precision 
of maintenance of standards and the measurement of 
basic physical quantities, particularly in temperature 
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and photometry. Theoretical studies have also been 
made of electrical and thermal conductivity at low 
temperatures, and the efficiency of the helium 
liquefler has been improved. The Division of Electro- 
technology, which forms part of the National 
Standarda Laboratory, has also been investigating 
the dielectric properties of mixtures and of hydroxy 
compounds as well as the marked morease in con- 
ductivity of morganic salta, minerals and some 
inorganico compounds when they sre freshly ground. 

Following the discovery in the United States of an 
atomic lme m the rediation from the galaxy, 
the Division of Radiophysics completed the first 
survey of these radio waves over the aky. A radio 
interferometer of thirty-two aerials was brought into 
operation and was being used for detailed observations 
of the sun, while, besides an extensive study of the 
effecta of magnetic storms on the ionosphere, sub- 
stantial progress has been made in work on the 
physics of rain and clouds and on the artificial 
production of rain. Statistical ta in the 
Radiophysics Labora have established the exist- 
ence of two classes of radio stars, and it has also been 
established that radio stars have angular diameters 
up to a degree. The development of the Division’s 
microwave navigation system was virtually oom- 
the measurement "of the 


particles were continued; the work on tracer 
elements has been reorganized and is now being 
carried out in a section of the ae loca 

in the Chemistry School of the University of Mael- 
bourne. In nuclear physics the main activities have 
been centred arena. the three particle accelerators 
and the cosmic-ray spectrometer. The 750-kYV. high- 
current electrostatic generator was being operated 
continuously, and the 14-MeV. electron synchrotron 
became fully operational. The work on analogue 
instroments has been devoted mainly to operational 
use of the Organization’s differential analyser, while 
work on electronic devices for use with digital 
machines has been concentrated on the development 
of the beam-deflexion type of high-vacuum tubes for 


carrying out logical binary fumotions. 


l PILTDOWN MAN 


CRITICAL tion of all the Piltdown 
specimens was undertaken this year by the 
British Museum (Natural History) in conjunction 
with the t of Anatomy, University of 
Oxford. The resulta, lished over the names 
of Dr. J. 8. Weiner, Dr. K. P. Oakley and Prof. 
W. E. Le Gros Clark, demonstrate clearly that 
the jaw and the canine tooth are in fact deliberate 
frauds (Bull. Brit. Mus. (Nat. Hist.), 2, No. 3; 
1953). The Piltdown brain-case must still be 
regarded as a genuine fossil (an Upper Pleistocene 
variety of modern man). The jawbone and tooth 
which had been falsely associated with this human 
cranium were so entirely out of character that, even 
when allowance was made for different parta of the 
human skull having evolved at different rates, it 
became increasingly difficult as time went on to 
reconcile them with the evidence of human evolution 
obtamed elsewhere. The removal of the ‘ape-jawed 
Piltdown man (E y from the fossil record 
thus actually clarifies the problem of human ancestry. 
In their remarkably flat wear the molar teeth in the 
Piltdown jawbone resemble man rather than apo. 





Microsco pical examination of these flatly worn sur- 
faces showed that they are dus to artificial abrasion 
. and not to natural wear. The cane is a young 
-tooth with moomplete root, so the fact that it has 
been worn right down to the pulp cavity, asin an aged 
individual, is only explicable by artificial abrasion. 
Re-determination of the fluorine content of all the 
specimens, using an improved technique, has shown 
that whereas the brain-case contains the same 
amount of fluorine as some local Upper Pleistocens 
fossils, the jawbone and the canine contain no more 
bap esti The organic content of all 
algo ‘bean determined. The jaw- 
a and ead ake canine contain as much nitrogen as 
fresh bones and teeth; but the brain-case contams 


only the small quantity expected in Upper Pleistocene 


“Finally, evidence has been found which mdicateg 
that the jawbone was artificially stamed by iron 
salts and potassium dichromate prior to its being 
‘discovered’ by thé excavators, Some who were 
at first sceptical about the association of the 
human brain-case with an ape-like jaw and canine 
tooth became convinced that it was a genuine 
association, and not a fortuitous one, when it was 
announced that remains of another individual had 
been found at a second site. Testa applied to the 
two pieces of skull bone alleged to be from the secand 
gite show that whereas one piece ia fossilized and 
probably belongs to the skull from the first site, the 
other piece is comparatively modern and has been 
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artificially stained in an 4 t to match it in 
colour. A molar tooth reputed to be from this second 
site shows signs of artiflaial abragion and almost 
certainly came from the original ‘Piltdown mandible’. 

The tests and other investigations reported above 
were carried out jointly in the Departments of 
Geology and Mimeralogy of-the British Museum, m 
the Department of Anatomy and the Clarendon 
Laboratory, Uni i of Oxford, and m the 
Department of the Government Chemist, London. 

These investigations serve to confirm the doubts 
expressed by certain men of science during the 
controversy which raged for some years after the 
original discovery in 1912. For example, exactly 
forty years ago, Prof. D. Waterston, then professor 
diate Der tana ten London, after super- 

posing tracings of the radicgrams of the Piltdown 

mandiblo and that of a chimpanzee, wrote (Nature, 
92, 819; 1918): “The similarity of the specimens . 
brought out in this way is very striking, for the outlines 
are practically identical, .-. . The cranial fragmenta 
of the Piltdown skull, on the other hand, in prac- 
tically all their details easentially human. If that be 
so it seems to me to be a8 Moonsequent to refer the 
mandible and the cranium to the same individual as ` 
it would be to articulate a chimpanzee foot with the 
bones of an essentially human thigh and log”. A 
similar view was expressed by Mr. G. Miller, jun., m 
the United States after systematic comparison. of the 
casts of the Piltdown fossils with the corresponding 
bones of men and apes. 


OBITUARY 


Dr. O. F. Hudson 


Da. Hopson, whose death occurred on October 8, 
had taken an eerly and prominent part in the 
development and application of the techni of 
metallography and thermal analysis, and made 
valuable contributions to progrese, both as a teacher 
‘and by his researches, at a time when there were 
but few workers in this field. 

Born in 1878, Oswald Freeman Hudson was 
educated at Alleyn’ s School, Dulwich, and entered 
the Royal College of Science in 1897, taking the 


associateship in chemistry in 1900. After a period - 


at the Royal School of Mines, under Prof. Roberte- 
Austen, he went to the Mint as one of his research 
aasistanta. It was there that he had what was at 
that time the almost unique opportunity of acquiring 
ce in metallurgical research, under the 
guidance of the late Prof. W. H. Merrett. Work was 
then in progreas for the sixth of the series of reporta 
which Poras Monten had made to the Alloys 
Research Committee of the Institution of Mechanical 
ee decade. 
foci a a he Metaliurmies! Depart. 
in and ing 8 
eee as e a Tada of ha Day oe 
Birmingham, and Hudson went there as his lecturer 
in metallurgy. During the next fourteen years he 
devoted himself wholeheartedly both to teaching 
and to research. His work, chiefly on the copper— 


zinc alloys, and partly in collaboration with the 
late Dr. GAD. Bangc ap in the Journal 
of the Sootety of Industry. With the advent, 


in 1908, of the Institute of Metals, of which he was 
contributor 


Pe ee a 


Local Section, and became the first chairman in. 
1921. The breadth of his metallurgical interests 
while at Birmingham is shown by the publication 
of a concise but admirable text-book on ‘Iron and 
Steel” in 1918, to which his friend Bengough oon- 
tributed a section on corrosion. 

` In 1916, Hudson returned to London to collaborate 
with Bengough im the urgent work of the Corrosion 
Research Oommittee, sponsored by the Institute’ 
of Metals and under the of the late 
Sir Harold Oarpenter at the Royal School of Mines. 
Two years later he was appointed metallurgist . 

Engineering Laboratory at West 

Drayton, Middlesex. There he remained until 
1924, the nature of his work bemg confidential. 
i to Birmmgham, he then assisted Dr. 
R. 8. Hutton (now emeritus profeasor at Carnbridge) 
in setting up the British Non-Ferrous Metals Research 


buildings in Euston Street, 

superintendent he served this body for the next 
fifteen years, and was retained as consultant until 
1944. During the Second World War he resumed 
his association with Prof. Hutton ss a part-time 
lecturer at Cambridge and he also responded to a 


‘similar call for assistance at the Royal School of 


Mines. 

Thus, over a pariod of more than forty years, 
E a D aL ngonsee 
new metallurgical developments and 
the striking advances that have been made. His 
self-effacing modesty and natural gift for friendly 
collaboration had endeared him to a wide circle of 
fellow-metallurgista, who, either as former students 
or as colleagues, had profited by his guidance and 
help in their work. 8. W. Sarre 
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NEWS and: VIEWS 


i he Section of the Australian Common- 
wealth Sclentific and Industrial Research Organ- 
Izatlon : Dr. F. L. Stillwell 


Da, Faanx L. STULWELL has recently retired from 
his post as officer-in-charge of the 
Section of the Australian Commonwealth Scientific 
and Industrial Research Organization after a long 


and successful career as a geologist and mineralogist ` 


mainly in the service of various government organ- 
izations in Australia. As a young graduate of the 
University of Melbourne, Dr. Stillwell was selected 
as a member of staff of the Australian Antarctic 
Expedition of 1911-14, and his studies of the meta- 
morphic rocks encountered during that assignment 
attracted world-wide interest. Then for a time he 
was engaged on gold research and made notable 
contributions to geological thdught concerning the 
origin of the Bendigo suriferous quartz reefs. In 
association with the Mines Department of New South 
Wales he contributed notably to knowledge of the 
Broken Hill Lode and the rocks of its tmmediate 
environment. Dr. Stillwell spent the years 1922-23 
visiting South Africa, Europe and the United 
States. On return to Australia the application of 
i in the invest.getion of 


of Broken Hill ores eee to a He was 
then, in 1027, appointed petrologist to the Minera- 
graphic Research ion of the Council for Scientific 
and Industrial Research, now the Oommonwealth 
Scientific and Industrial Research tion. 
Since then his Research Section has developed, with 
marked efficiency, to great importance in the field of 
economic geology in Australia. His con- 
tributions have been many and his achievementa 
widely 
Australian Institute of Mining and Metallurgy of ita 
much-prized medal. 


Dr. A. B. Edwards 


Dr. A. B. EDWARDS, who succeeds Dr. Stillwell, 
graduated in the~Depertment of Geology of the 
University of Melbourne and was awarded an 1851 
Exhibition echolarship to contmue hs studies at the 
Imperia] College of Science and Technology, London. 
His first major undertaking was an extensive petro- 
logical investigation relating to Victorian Oainorzoic 
basalte, and this was followed by a notable contri- 
bution to the petrology of the Tertiary basalts 
of the Kerguelen Islands, dealing with material 
collected by the British, Australian and New Zealand 
Antarctic Research Expedition. On his return to 
Australia, Dr. Edwards was appointed to the Minera- 
graphic Laboratory as assistant to Dr. Stillwell, 
and there he has proved a most assiduous and 
able investigator in a wide range of problems under- 
taken in that Laboratory. contributing notably 
to mineralogical and petrological science in Aus- 
tralia. Among his major works in this connexion are 
field and laboratory studies of the great iran-ore 
deposits at Yampi ‘Bound i in north-western Australia 
and of the better-known iron-ore deposits of the 
Middleback Ranges in South Australia. Dr. Edwards 
now occupies a unique position among Australian 
petrologists and panera? 


culminating in the award by the- 


Agricultural Research Council: Appointments | 


Tra Agricultural Research Council announces that 
Dr. R. Scarisbrick has been appointed to an additional 
P tiflo assistant to the Secretary of the 

Dr. Soarisbrick, who will act as the Seare- 
tary’s assistant in the flelds of animal health and 
husbandry, will have the rank of deputy chief 
scientific officer. He will take his new duties on 
January 1, 1954. Dr. Scarisbri iok graduated in bio- 
chemistry and after a iod of research work in 
Oambridge and at the Maudsley Hospital took his 
veterinary qualification at the University of Liver- 
pol His research oe includes work on the 

ysiology of ruminants under the late Bir Joseph 
aes and studies in pathological physiology in 
the former Institute of Animal Pathology, Cam- 
bridge. Since 1949 Dr. Scarisbrick has held the 
appointment of lecturer in animal pathology in the 
University of Oambridge School of Veterinary 
Medicine. 

The Council alo announces that Dr. E. E. 
Cheeaman has been promoted to the grade of deputy 
chief scientiflo officer with effect from July 1. Prior 
to his joming the staff of the Council m 1049, as 
ane of the scientific assistants to the Secretary, Dr. 
Cheesman wae professor of botany in the Imperial 
College of Tropical Agriculture, Trmidad. He is 
responsible for advismg the Secretary on matters 
affecting research on planta and soils. The myoo- 
logical and entomological aspects of this work will 
continue to be the special responsibility of Mr. G, G. 
Samuel, also a scientific assistant to the Secretary 
and formerly chief plant pathologist at the Harpenden 
Laboratory of the Ministry of Agriculture. 


University of Leeds 


Dr. S. Macxsy is on leave for a year from his 
Idctureship in the Department of Civil Engineering, 
University of Leeds, to go as profemwor of civil 
engineering at the Indian Institute of Technology at 
Kharagpur. The University bas recerved the fol- 
lowing gifts : -renewal of £750 a year for a further 
two years to the Department of Pharmacology from . 
the Wellcome Research Laboratories and £315 to 
the t from Boots Pure Drug Co., Ltd., 
No renewal of £600 a year for a further 
aoe ee Ltd., Man- 


chester, for Fellowships in engineering, morganic 
chemistry or physica. 


Atomic Energy Development 


In reply to questions in the House of Commons, an 
November 9, Mr. Duncan Sandys, and on November 
10, the Prime Minister, affirmed the Government’s 
readiness to welcome collaboration in the fleld of 
atomio on & reci besis with the Govern- 
ment of the United States; but Mr. Sandys pointed 
out that the Atomic Energy Commission of the 
United States continues to be precluded by legis- 
lation from any affective exchange of mformation on 
these matters. In reply to further questions on 
November 10, the Prime Minister said that he hie: 
have the possibility of treating the devel 
atomic energy for industrial purposes aa a ee 
wealth matter rather than primarily as a domestic 
matter studied by the Departmenta oancerned. 
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Mr. ys said that the most promising region in 
Great Britain for uranium discoveries is in Cornwall. 
Pooketa of uranium ore occur there; but the quan- 
tities so far found would not justify the expense of 
mining and treatment. The Government’s decision 
to rely on uranium deposits overseas is therefore 
not a question of policy, but of necessity. 


Expenditure of the Department of Sclenttfic and 
ndustrial Research 


Ix a written answer to a question regarding the 
diture of the Department of Scientific: and 
i on November 12, Mr. J. A. 
Boyd-Carpenter, Financial Searetary to the Treasury, 
agreed that there had been some slight fall in real 
expenditure of the Department in 1952-53 compared 
with 1951-82 and 1950-51. The 1953-54 estimates 
for the Department, however, provided for an 
increase of about £400,000 over the 1952-58 level, 
i had been reached 
t and the Treasury which 
provided for the gradual expansion of the Depart- 
ment’s activities over the next five yoars. 


Analytical Abstracts 


Toa Society of Public and Other 
Analytical Chemists has provided abstracts of the 
literaturo an analytical chemistry for readers of Ths 
Analyst ever since the journal was first published in 
1876. For the past four 
by tbe Bureau of Abstracts and 


The Bureau will cease to exist at the 
end of this year, and British Abstracts will no longer 
appear m ita present form. The Society has therefore 
decided to issue a new publication, to be called 

i Abstracts, which will cover the whole range 
of analytical literature in the same way as did 
British Abstracts O. Analytical Abstracts will be 
edited by Dr. Norman Evers and published for the 


Society by W. Heffer and Sons, Ltd., of Cambri 


It will be published each month in a format si 

+o that of the abstracts included in The Analyst prior 
to 1950 and will be available in the new year to 
members of the Society and to subscribers on the 
usual terme ; it will also be sold separately at 50s. a 
‘year, including the index, or ab 606. a year, printed 


Ae on one side only, without the index. 


+ Journal of Protozoology 


Tra Society of Protozoologists is to publish a new , 
Journal of Protoroology, Inning in the spring of 
1954. Papers concerned with original work on any 
aspect of the study of Protozoa may now be sub- 
mitted to the editor, William , Rockefeller 


Trager 
~. Institute for Medical Research, 66th St. and York 


Ave., New York 21, N.Y. The Journal will consist 
of four iagues a year. The annual iption 
wil be 9 dolars all except uate enta, 
for whom-it will be 6 dollars. iri i 


subscriptions and PSE E Sooiety of 
Protozoologists should. be to Norman D. 
Levine, Becretary, College of Veterinary Medicine, 


University of Illinois, Urbana, Illinois, 
Ammonia Assimilation by Chlorella : 


P. J. Synerr (Ann. Bot., N.B., 17, 65, 1; 1953), in 
a study of the assimilation of ammonia by nitrogen- 
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starved ocells of Chlorella vulgaris, has observed that 
the addition of ammonium sulphate to the culture 
solution is followed immediately by the rapid 
assimilation of ammonia and a notable increase in 
the reepiration-rate. This continues until all the 
ammonia has been sasumilated or until some carbon 
reserve within the ocells has been used up. The 
ammonia is converted into soluble organio nitro- 
genous compounds, free or combined a-amino-nitrogen 
or ee ee the mitial phase of the 
experiment, a smaller proportion of the 
assimilated ammonia is found in these fractions while 
appreciable quantities of basio amino-acids are 
formed. With this assimilation there is an increase 
in the rate of oxygen absorption and carbon dioxide 
liberation, the value of the respiratory quotient 
decreasing. Non-reducing sugar and acid-hydro- 
lysable polysaccharide are rapidly metabolised. 
Possible explanations of these several phenomena are 
discussed in some detail. An explanation along the 
lines that the addition of ammonia to nitrogen- 
starved oella, which leads to the synthesis of amide, 
may result in the increased utilization of a substance 
such as adenosine triphosphate, and hance in an 
increased respiration-rate, is favoured. 


East African Agriculture and Forestry Research 
Organization; Report for 1952 - 


Tus report for 1952 of the East African Agriculture 
and Forestry Research Organization is the first to be 
issued by the Organization from its new headquarters 
at Muguga, Kenya. In spite of the unrest in Kenya, 
considerable progress has been made and three new 
sections—namely, forest “entomology, soil miaro- 
biology and soil physice—were opened. The first of 
these is undertaking a general survey of forest insects 
and investigating methods for preventing damage 
from the yoid beetle, which causes serious 
losses in the exotic plantations of Kenya. Questions 
of nitrogen supply form the initia] programme of the * 
soil microbiology section, while the work of the soil 
physics department will be based chiefly on soil | 
moisture problems aa they affect both agriculture 
and forestry. In this connexion the recent survey 
carried out by Dr. C. R. Hursh, of the Southeastern 
Forest Experiment Station, United States Forest . 
Service, on forest management in East Africa in 
relation to local climate, water and soil resources, is 

i report he instances cases 
where axcoeesive felling of high forest has reduced the 
mist as desirable by tea growers, and of 
land deterioration through faulty management of 
water supplies or overgrazing, and streasea the need 
for technological development of the resulta of 
scientific research if the remaining natural resources 
of the country are to be safeguarded. The sectional 
reports show that a healthy co-ordination ig in 
operation both between the various departmerits 
within the Kast African Agriculture and F 
Research Organization itself, and also with other 
neighbouring research organizations. 


Quartz’ Clocks of the Greenwich Time Service 


A GEWHRAL acoount of the development of the 
quarts clocks of the Greenwich Time Service, from 
the time of the installation of the first quarts clock 
in 1939 up to the present time, is given in & 
by H. M. Smith (Mon. Not. Roy. Astro. Soc., 113, 1; 
1953). Ibis nearly ten years since the quarts clock 
completely displaced the pendulum clock in the 
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fundamental work of the Greenwich Time Service, 
and it has now atteined a high standard of reliability. 
Introduced at first in the Greenwich Time Service as 
long-term standards, their high stability over periods 
of two or three years has made it poesible to use them 
for determining the nature of the annual fluctuations 
in the rotation of the earth. It is worth noticing 
that the periods of unmterrupted run, given con- 
tinuity of power supplies, may extend over several 
years, as has been the case with some of the clocks 
mentioned. Failure of crystal oscillators is very 
rare—in six years since the Abinger clocks were 
transferred to battery operation there haa been 
only one failure of a orystal oscillator. 


Index of Theses for Higher Degrees at British 
Universities 


Ix a paper prepered for presentation to @ con- 
ference of the Association of Special Libraries and 
Information Bureaux which was to have been held 
at Nottingham during September 1939, Colonel 
Luxmoore Newcombe discussed the accessibility of 
British university theses and the need for more 
information about such theses, and went on to raise 
the question of the feasibility of compiling and pub- 
lishing a national guide to such theses. Fourteen 
years later, as a result of discussions of a jomt sub- 
committee appointed early in 1950 by the Library 
and Information Oommittee of Aslib and the 
University and Research Section of the Library 
Association, this suggestion has come to fruition in 
@ nsw serial publication of Aalib, “Index to Theses 
Accepted for Higher Degrees in the Universities of 
Great Britain and Ireland” (Vol. 1, 1950-51 ; Pp. 
mi+157. London: Aslib, 1058; 25s., or als. 
members). This Hs Volcan al edited Ge 
= D. Record, covers the academic year 1950-51, 

t for the University of London, where entries 

on the calendar year 1950. The material 

has beenreapplied by tha Secretary bo the Comunities 
of Vice-Chancellors and Principals, and the Index 
covers theses ted by universities in 
Walesa, Scotland, Northern Ireland and the Republic 
of Ireland. Information on availebility is summarized 
in a table a ded to an editorial note, and an 
introduction 1s contributed by Mr. J. H. P. Pafford. 
The present volume covers 2,182 theses, and the 
entries are numbered serially and arranged by sub- 
jects, the author’s name being given first, followed 
by the title and the degree for which it is given. 
The author’s university is indicated by an initial 
letter or letters in parentheses, following his name. 
An index of authors and a subject index are provided ; 
but the latter, like the classification of the entries, as 
the editorial note emphasizes, is subject to the 
hazards and limitations imposed by the absence of 
any other information as to content beyond that 
supplied by the titlea of the theses. 
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Radio Instruments and Preferred Valves 


Tua firm of Marconi Instruments, Ltd. (St. Albans, 
Herts), has recantly lished a bound catalogue 
describing and illustrating a large variety of ita instru- 
ments for those in telecommunications and 
allied mdustrial applications. This catalogue is the 
first of an annual series, and it supersedes the loose- 
leaf versions which have been issued by the company 
during the past few years. Among the new instru- 
ments described in the present volume are: a series 
of portable absorption-type frequency -meters covering 
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the range 350~-4,000 Mo./s.; a very-high-frequency 
test set, comprising æ signal generator covering fre- 
quencies 60-200 Mc./a., meters for audio and 
radio frequencies, & io-frequency field detector, 
and a multi-range D.o. test meter; and a useful 
oscillator providing a signal power ‘of about 10-50 
mW. over the frequency-range 2,100-8,750 Mc./s. 
Most of the instrumenta shown in the section on 
“Television and Radar Test Equipment” are new, 
and they include a test set for the 3-om. band 
(9,000-0,680 Mo./s.), and a analyser and 
noise generator for the 10-cm. band (2,900-3,150 
Mo./s.). In order that users of this catalogue may 
keep up to date with developments in measuring 
technique, a useful bulletin entitled “Marconi 
Instrumentation” is iasued at frequent intervals and 
may be obtained on 

Another most useful publication, which has 
recently become available, is a booklet entitled “List 
of erred Valves”, which has been issued by the 
Scientific Instrument Manufacturers’ Association 
(20 Queen Anne Street, London, W.1}. This com- 
prises in tabular form details of the types and 
characteristics of a series of valves which, it is 
believed, will meet most of the needs of those 
engaged in the scientific instrument industry. The 
list is divided into two categories—standard-sized 
valves and miniature valves—and details of the 
bease-connexion arrangements for eech type are 
included. P 


“Life in AD. 2000": Royal Soclety of Arts 
Bicentenary Competition 


Tas Royal Society of Arts will reach its bicentenary 
in March 1054, and as part of the celebration of this 
event the Society is organizing an easay competition 
with prizes of £250, £100, £50 and ten of £10, making 
a total of £500. The ganeral subject for the essays 
is: ‘The Practical Aspects of Life on this Earth in 
the Year 2000”, and individual competitors are 

to submit their forecasts of a single aspect 
of life at ‘that period related to arta, manufacture or 
commerce, Entries may be in written or be in visual 
form (drawings or models, with any necessary 
explanation in writing); im the former case they 
must be typewritten and m English and must not 
exoeed three thousand words. The” competition is 
open to all persons of British nationality and Fellows 
and Associates of the Bociety of whatever nationality. 
Competitors must complete an entry form by 
February 15, 1954, and must submit their essays by 
June 30. Further details can be obtained from the 
Secretary, Royal Society of Arts, John Adam Street, 
Adelphi, London, W.C.2. 


History of Reglonal Farming in Britain 


Tan Association of Agriculture and the British 
Agricultural History saat Aon! are arranging & one-day 
conference to discuss regional history with special 
pan ha ae ee er 
at the Institute of Education of the University of 
London, Malet Street, London, W.C.1, at 10.30 am. 
on December 5. The first will be a general one 
on “Regional Farming in England”, by Dr. W. G. 
Hoskins. The afternoon session will be devoted to 
three short papers an “The Farming Regions of 
Lincolnshire’, by Mrs. I. J. Thirak; ‘The Rise of 
Sheep Farming with the Great Enclosures in North 
Wales’, by Prof. R. Alun Roberta; and “Farming 
Regions with Special Reference to Wiltshire’, by 


se | 
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Dr. E. Kerridge ; Saia ell Be Sollee By 
discuasion. The conference fee will be 5s. Kaltes 6d. to 
members of either of the two o 

Applications should be sent to the pac Heseeree 
Association of Agriculture, 288-240 Abbey Hous 
2 Victoria Street, London, §.W.1, or to the Secretary, 
British toultoral Society, Museum of 


History 
English Rural Life, 7 Shinfleld Road, Reading, Berks, 
from whom further details can be obtained. 


Radioisotope Conference at Oxford 


A Rapromororm Conference, arranged by the 
Atomic Research Establishment, 
ia to be held in Oxford during the week July 19-24, 
1954. This will be similar to a Conference arranged 
ee ee ee ee 
these peaceful uses of atamio 
attended by more than five hundred anaired delator 
Britain and many countries overseas. aici i kis 
has been made since then in the use of. radicactive 
isoto and the forthcoming Oonference will deal 
solely with developments in recent years. It will 
discus methods and resulta obtained using radio- 
Isotopes in all fields of science. On the firat three 
days of the Conference, papers presented will deal 
with applications in me biology and agri- 
culture. The ramamder of the meetings will be 
concerned with chemical, physical, engineering and 
industrial lications. _In medicine it is 
the intention to with 
routine uses. An exhibition of instrumenta and 
techniques of interest to radioisotope users will be 
held m Oxford during the Conference: The pri 
proceedings will be published, if le, before the 
end of 1954. Further details application forms 
can be obtained from the Conference Secretary, 
Doe ce ee ee 
Dideot, Berks. 


Christmas Lectures for valite People 


At the Royal Institution, 21 Albemarle Street, 
London, W.1, the 124th course of six lectures 
g ted to aj au ’ will be given by 
Mr. _ A Ratoliffe, of the Cavendish Laboratory, 

on December 29 and $81, 1958, and 
rameter 7 and 9, 1954, at 3 p.m. The general 
title of Mr. Ratcliffe’s lectures will be ‘The Use of 
Radio Waves”, and he will deal respectively with 


.Tadio waves and their use for communication ; 


astronomy. The fee for the lectures will be £1 (£2 
for adults) and application for ticketa should be 
made to the Ro Institution at 21 Albemarle 
Street, London, W.1. The Institution of Electrical 
Engineers (Savoy Place, Landon, W.0.2) has arranged 
for Dr. J. H. Mitchell to give a lecture at 3 p.m. on 


- December 31 and agam on the following afternoon. 


Dr. Mitchell will talk on ‘Electricity through Gases”. 
Admission to the lecture, which is free, can be 
obtained by writing to the Institution at the above 
address. ~ 


The Night Sky In December ' 
~ Nav moon occurs on Dec, 6d. 10h. 48m., U.T., and 


’ full moon on Dec. 20d. lih. 48m. The following 


conjunctions with the moon take place: Dec. 2d. 
E., Mara 7° N.; Deco. 3d. 12h. Saturn 8° N.; 
Deo. 4d. 21h., Mercury 7° N.; Dec. Sd. 10h., Venus 
5° N.; Deo. 10d. 23h. Jupiter 3° 8.; Deo. 30d. 
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28h., Mars 7° N.; and Deo. 81d. 02h., Saturn 8° N. 
In addition to these conjunctions with the moon. 
the following conjunctions with bright stars occur: 
Deo. 7d. 02h., Mars in conjunction with Spica, Mars 
3-5° N.; Dec. 12d. O7h., Venus in conjunction with 
Antares, Venus 5-2° N.; and Dec. 16d. 08h., Mercury 
in conjunction with ‘Antares, Mercury 5-42 N. 
Mercury is a morning star, rising at Sh. 45m. and 
6h. 40m. on December 1 and 15, respectively, but 
later in the month it is too close to the sun for 
favourable obeervation. Venus, @ morning star, 
rises at 6h. 25m., 7h. 10m. and 7h. 45m. at the 
middlé and end of the month, respectively, 
but at the end of the month this occurs about twenty 
minutes before sunrise ; the stellar magnitude of the 
planet is —3-4; 0-97 of the illummated disk is 
visible at the of the month, and practically 
the whole towards the end of December. Mars, a 
morning star, rises about 2h. 55m. throughout 
December; early in the month it is fairly close 
to 0 Virginis, and towards the end of the month 
it is near x Virginis. Attention has already been 
directed to ita conjunction with a Virginis on Deo. 
7d. 02h. Jupiter rises in the afternoon and is 
visible throughout the night, stellar 
—2-3. At the of the month it is close to 
C Tauri, from which it slowly moves westward, and 
on December 18 it is m opposition. Saturn, a 
morning star, rises at 4h. 80m, 8h. 40m. and 2h. 
45m. on December 1, 15 and 31, respectively. In 
the early part of the month it ia a little south of 
x Virginia, from which it gradually recedes in an 
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easterly direction during the remainder of the month. - 


Occultations of stars 

as follows, observations 
Dec. Id. 6h. 05-lm., q Ving. (R}; Dec. llid. 18h. 
81-O0m., A Capr. (D); 24d. 28h. 86-3m., 88 B 
R and D refer to reap 


ter than magnitade 6 are 
made at Greenwich : 


December l]~18. 


Winter solstice occurs on Dec. 


Announcements 


H.R.H. toa Doxa or Eninsures has graciously 
consented to accept honorary membership of the 
Institution of Mining Engineers. - 

THs theme for the next annui meeting of the 
Société de Chimie Physique, to be held in Paris 
during June 8-12, 1954, will be ‘The Structure and 
Texture of Oatalysts’”. Those wishing to read 
papers should submit a short résttmé before January 
15 and the text before March 15, so that they can be 
aien circulated in advance of the meeting. 

details can be obtaimed from the secretary- 
genam, Prof. G. Emschwiller, Hoole Supérieure de 
yaique et de Ohimie, 10 rue Vauquelin, Paris &. 


Herata. In the communication entitled “Bire- 
i and in Keratin Fibres’’, by 
Dr. R. D. B. Fraser, published'mm Nature of. October 
10, p. 675, it is incorrectly stated that birefrmgence 
values dould be reduced to a common density by 
use of the factor V p,/ ; this factor should be 
p/p. The expression used for calculating bire- 

gives only a partial correction for density 
variation. Line 12 should read ‘“...in bre 
frmgence extension ...”; and the legend 
to the graph should read “. 30 per cent and 
50 per cent extensions of human hair”. 


~ 
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INTERNATIONAL CO-OPERATION IN AFRICAN BOTANY 


x 


OME seventy members and guests of the Association 

pour l'Étude Taxonomique de la Flore d'Afrique 
rai aps held their second 
Oxford during Beptember 
text of the scientific papers read will be published m 
Florence in the journal Webtta, under the editorship 
of Prof. R. E. GQ. Pichi-Sermolli. The following is a 
brief acoount of some of the more important results. 

After the introductory address of welcome by the 
every Mr. A. W. Exell (British Museum, Natural 

iR Dr. W. Mullenders (Brussels) read a ppe 
“The Phytog cal Elements and Groups o 
ibe Region of Een Eeh (High Lomami— Belgian 
Congo)”. He stated that it m possible to analyse 
floras according to the phytogeographical groupe 
represented : first, the basic element characteristic 
of the region dealt with ; secondly, connecting groupe 
charadbariatte of two or several OTIB ; 
pluri-regional groups (palsaotropical, Pen ical and 
‘cosamopolitan) ; Coad fourthly, . Mul- 
aa Gui thie badi ele an analra of the fara of 
the region of Kaniama (841 species), using the phyto- 
phioal territories established by Lebrun. He 
ound that 31:3 per cent (263 species) belonged to 
the Guinean element and 81-4 per cent (264 species) 
to the Sudano—Zambesian elament. Plants of the 
connecting groups comprise 15-3 per cent See 
species) ; endemica 1:7 per cent (14 species); and 
oe widely spread 20:3 per cant (171 oe 
magento groups showed a decided 
favour of the Guinean region. The Guinean element 
was highest in the wetter grass communities and 
lowest in the dry grass communities, and conversely 
with the Sudano—Zambesian element. Degradation 
by fire led to reduction of the Gumean element, while 
absence of human interference favoured the develop- 
ment of equatorial forest, with, of course, a high 
proportion of Gumean species. The climax is thus 
mainly represented by the Gumean element, but the 
impact of man tends to favour Sudano-Zambesian 
species. The Kaniama district is thus to be placed 
in the Guinean region, though close to the boundary 
of the Sudano-Zambesian region. 

Dr. Hugh Boott described and vividly illustrated 
an adventurous journey to northern Ethiopia, par- 
ticularly the mountamous High Simien, during 
November and December 1952, mamly to study the 
insect fauna of high elevations. His route was from 
Asmara across the Tacarzé River to Debdreo and 
thenoe to the High Simien, Gondar and Lake Tana. 
He visited Mt. Buahit (14,796 ft.) and Ras Degien 
(15,154 ft.), the highest peak in Ethiopia. On. the 
latter, L. rhynochopetalum and the spiny Helichrysum 
oiirispinum were characteristic of high altitudes. 
Here true snow occasionally falls; but Dr. Scott only 
encountered frozen hail. Among other planta illus- 
trated were tree-heath, bamboo, a giant Echinops 
and Kniphofia. The only giant lobelia was L. rhyn- 

the hollow stems of which are used as 
trumpets; L. so sbundant in parts of 
central and southern Ethi a oni Nar 
was not seen. The top of th lateau. of the High 
Simien has been mostly ol but juni trees 
around churches:give evidence of ita original vegeta- 
tion. No Podocarpus was seen. 

Dr. J. Léonard (Brussels) directed attention to the 
difficulties encountered in interpreting large hetero- 


geneous genera—-whether to maintain them and at 
the same time perpetuate bad taxonomy, or to put 
them in order by making them homogeneous. In 
order to divide heterogeneous it is necessary 
to take into account the hierarchy of characters, to 
study all the species, and to assess the correlation of 
characters, which may be primary characters derived 
from the morphology of the flower, or secondary 
characters which are tative and often mmor but 
nevertheless most use Good genera should have 
correlation between primary and secondary cbar- 
acters. Genera with primary oharacters only are 
doubtfully valid, and with secondary ones only even 
more suspect. Where secondary characters are in 
opposition within & genus, it may imply the existence 
of overlooked primary ones. He emphasized the need 
of uniformity m the treatment of 

Species of the savannah and miombo are often 
extremely variable and thus to some extent sub- 
jectrve, while in forest species there is, on the other 
hand, a tendency to fixity of characters, thus making 
the species objective. ay taxonomy and a mixture 
of species is often i lied by a very variable forest 
species, or by geographical or ecological discontinuity. 
Dr. gave examples in the genera Guibouriia 
and Afzelia. He epee emphasized the need for 
eee to study all available material of a 


eaud (Université Libre, Brussels) 
tla eed ‘La G hie des Caractères et 
l'Étude de la Flore Africaine”, with special reference 
to the Soudano-Zambesian region. When the flora 
of this region was being firat described, there was 
little material available, and in some groups further 
collections have served to link up the earlier described 
species in a remarkable way, so that to-day certain 
species prove to have a range of variation much 
greater than was originally thought possible. He 
went on to analyse geographically this range of 
variation in certain groups, notably in Erythrina, 
Diplorrhynchus where six described species were 
shown. to be referable to only one with geographical 
sub-species, and the suffruticose species of Orypto- 
sepalwm where there is a quite extraordinary range 
of variation. He contrasted these genera with others 
where similar characters have proved to be not only 
quantitative but qualitative as well and have served 
to define good species. Prof. Duvigneaud went on 
to discuss the reasons for the extraordinary range of 
variation found in some groups, ing that it 
might be due to pest climatic changes and intro- 
gressive hybridization favoured by a uniform topo- 
graphy. He emphasized the eisi Gar examining 
the entirety of material of a species before deciding 
upon the limite of its variation. 


The morpho of the African species of Loranthus 
was considered Mile. 8. Balle (Université Libre, 
Bruawels). In the African continent some three 


hundred species are found, belongmg to thirty-two 
well-characterized groups or sections. The morpho- 
logical charactera of taxonomic importance are 
mainly derived from the flowers, which show a wide 
range of structure, the perigone being either gamo- 
or poly-petalous, mostly ic, but sometimes 
actinomorphic, with 4-7 segments; the stamen 
filamenta may be erect, reflexed or curled, with or 
without a tooth, and may show thickening above. 
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The morphology of the style also varies. Mile. Balle 
the characters of 

Africa and those ted in 


sections in different territories in‘Africa scoording to 
theair degree of= evolution, finding that the most 
primitive sections are poorly represented or absent 
in West Africa but much better represented in Hast 
Africa. She finished by posing the problem of whether 
to maintain Loranthus as a genus or to split it 
up into & constellation of 


spread genus of the Ebenaceas, agreeing with the 
of Maba as a distinct genus. Though 
Diospyros grows in every territory and- olimatio zone 
BE A Gina ceceuk tie vrs dnibt, ho prerentod orideno 
to indicate that it is essentially a forest genus. He 
also directed attention to the concentration of species 
in the coastal forests of East Africa, where fourteen 
occur of which eleven are endemic; nine of 
tter have no close affinity with other species of 
OEL Ain. BOCER ceo eee ees closely related to 
West African species. He gave further examples of 
` vicerious species in Hast and West Africa. 
_ Ina paper on ‘Pollen Morphology and Taxonomy 
of Certain African Plante”, Prof. G. Erdtman 
(director of the Palynological Laboratory, Stockholm) 
showed for the first time some electron micrographs 
of ultra-thin sections (200 A. thick) of pollen grains 
and spores by a special technique, mainly 
developed by Dr. 8jéstrand (Stockholn). He then 
went on to describe various instances among African 
planta ‘where pollen morphology gives valuable 
support to taxonomic views already expressed, or 
new suggestions which the taxonomist must 


consider. ‘The validity of the follo Barber 
Dioncophyllaceae, Otenolophonaceee 
aceae, is thus confirmed. APERE ETD 


Canellaceae may be related to the Magnoliales ; that 
Pentadyplondra has pollen similar to that of Cap- 
but not to that of the Olacales ; that 


constitute a separate Taniy; 
_Ribes have fairly similar pollen grains; that Kirkia 
is anomalous in Simaroubacese ; and that an affinity 
for Thyrnalaencene is to be sought among the arotonoid 
directed attention to the recently formed Inter- 
national Commission on Palynology and asked that 
polliniferous or sporiferous material of species of new 
genera, sub-genera, eto., should be sent to him when 
they are described, in return for a diagnosis of the 


cg guar Sr ; 
A. Maas Geesteranus (Rijksherbarium, 


- `> Leyden) discussed two features concerning the lichens 


of Kenya. ee eee common in the 
northern hemisphere m ous or maritime 
habitats, is also found in North Africa, at the Cape 
land in few stations in Kenya at about 2,000 m. 
altitude; which may be connected with neighbouri 
_ soda lakes the dust of which is often widely di 


-`> by wind. His second topic was the development of 


lichens in the bamboo zone and the way in which 


species, 
survive on io moisture and retain it, and 
are then followed by foliacoous and fruticose — 
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P The internodes are ultimately invaded from 
the nodes. 

Tbe nomenclature of the vegetation zones on the 
mountains of ee ee ee 
A. 8. Boughey (University College, Achimota), who 
pointed out the ¢€ duplication of names 
given by different authors for the same community, 
and emphasized the need for some uniform system. 
He suggested a division Into zones rather than belta 
-—ginoe the latter imply too much spatial continuity— 
using floristic differences as a basis, delimited by 
differences in altitude. He proposed the following 
gix xones: lowland, 0-800 m.; foothills, 800- 
1,500 m.; highland, 1,500-2,100 m.; montane, 
2,100-8,000 m.; temperate, 8,000-4,500 m.; and 
mountam desert, above 4,500 m. He finished~ by 
Prof O. G. G: J. van Stems in Malesia o o 7 
Prof. O G. J. van Steenis in Malesia. 

Prof. L. Hauman Pier read a 

Néoeaaité de sD sepa ae aed è pour 
la Végétation africaine”. “The hehe mountains of 
Africa are equatorial, and thus the temperatures of 
their high altitudes are uniformly low. Their hi 
altitudes are isolated climatically and poor floristic- 
ally, but what planta there are are often remarkable, 
for example, the giant senecios and lobelias. The 
genera include many that are temperate _but 
apparently none endemic. Continual cloud causes 4 
great richness of bryophytes. Prof. Hauman-proposed 
to oe ee of giant 
lobelias and senecios upwards as constituting the 
Afro“alpme Zone, lying above the sub-alpme zone of 
heath -foresta. 

Dr. O. Hedberg (University of Uppeala) dealt with 

“Some Taxonomic Problems the Afro- 
alpine Flora”, commenting that no allowance for 
range of variation was made when species were 
described in the past. By graphical methods he 
showed. continuous variation in such genera as Sebaea 
and Swertia, resulting in the reduction to synonymy 
of numerous species previously considered distinct. 
In these genera, he said, the idea of vicarious species 
inhabiting different mountains in tropical Africa has 
been. too far on insufficient evidence. He 
then gave examples of wide variation withm one 

shown by Senecio kentophytum and Hdi- 
ae otrispinum. He also pointed out that 
insufficient allowance has been made for cama 

tion, which oertamly occurs among the 
Senecio and Lobelia, end gave a graphical analysis 
of hybrid populations between two herbaceous 
Sensoio maticol4 and S. transmarsus, 
onstrating that certain previously described 
species are, in fact, elemente of a hybrid swarm 
between these two. He finally announced that he is 
on a complete revision of the alpine flora of 

the African mountains. 

Mr. J. B. Gillett (Royal Botanic Gardens, Kew), 
who has recently returned from southern Ethiopia, 
considered the relation between the highland flora of 
Ethiopia and that of Kenya Colony, with reference 
especially to recent statementa that the Ethiopian 
highlands form’ a different phytogeographioal region 
from those of East Africa, Mr. Gillett divided a 
=a Sd pe Oa calc peelSar g 

(ey cant into four as follows: 
(B) ta confined to Ethiopia south of 10° N.; 
(AB) plants aleo found in the highlands of British 
Hast Africa; (BO) planta found in northern Ethiopis ; 
par ad plants (ound ound in all three areas. The totale 
: (B), 10 ; (4B), 41; (BOC), 12; and (ABO), 112. 
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These figures indicate that the flora of the southern 
Ethiopian highlands is more closely related to that 
of.the British Hast African highlands than to that of 
northern Ethiopia, m spite of the formidable obstacle 
ta. the spread of highland plants uow presented by 
the low arid country of northern Kenya. 

In @ paper on Magma: Aapecta of the Vagetstionval 
Ruwensxori’, Mr. R. Ross (British Museum, Natural 
History) gave some observations made on the recent 
expedition to Ruwensori of which he was a member, 

particularly the zonation of vegetation. 
He recognizes the following xonesa: 1,200-2,100 m., 
Pennisstum savannah. 2,100-2,600 m., montane 
forest : probably complex, much affected by climatic 
and biotic factora—for example, hanta. 2,600- 
8,100 W, bamboo sone: divisible Too four 


lobelia and senecio oocur. 3,300-3,900 m., ericaceous 
zone; Philippia longifolia forest dominant, mostly 
about 10 m. high, sometimes leas ; a bog vegetation 
of tree senscio and lobelia cocira, to be 
from similar communities higher up. 3,900-4,800 m., 
alpine zone: a mosaic of Alchemilla heath, Hesh- 
chrysum sorub and tree senecio forest; these may be 
intermingled where the soil is oontinually wet. 
Above 4,800 m., i 

Mr. Ros particularly noticed a repetition at 
different altitudes of communities similar In appear- 
ance bub floristioally different. 

J. P. M. Bawran 


GENETICS AND PLANT 
PATHOLOGY 


HE breeding of resistant strains offers a valuable 

means of reducing the loss of production 
caused by disease in our domestic planta; but if hia 
wprk is to be efficient and successful the breeder must 
enjoy the co-operation of the plant pathologist. A 
welcome opportunity for a joint discussion of their 
common problems was provided for pathologist and 
breeder at the mee of the British Myoologioal 
Society held at B College, London, oa October 
16. The subject was ‘“Genetioal Aspects of Plant 
Disease” and the chair was taken by Dr. O. J. 
Hickman. 

In the mtrodustory paper, Prof. K. Mather 
aketahed in the nature of the host—disease relation 
from the genetical point of view. Host and pathogen 
are In permanent conflict: resistance In one puts 
& selective advantage on virulence in the other, while 
Virulence in its turn puts a premium on new resistance. 
The situation is seen almost diagrammatically with 
bacteria and their phages. Ebxposure to the phage 
will select out the few resistant mutants from a 
colony of susceptible bacteria. The resistant colonies 
grown from these will in their tarn select out mutants 
with new powers of attack from the, to them, other- 
wise innocuous phage; andaoon. In bacterium and 
hage these changes are attributed to freah mutation, 
has ia higher pladi add fing? @ storo GP variation 
exists as & permanent feature of populations and 
species, both in the wild and in domestication. The 
variation affects properties of resistance and patho- 
genictty as well as all the other characters, morpho- 
logical and physiological, of the plant, so that the 
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strains of the disease need nob wait on the chances 
of mutation. 

The mode of storage of the variability and ita 
availability to selection depend on the system of 
variation of the species. In crop planta it may exist 
within varieties where croas-b is the rule, or 
between varieties of inbreeders, or in wild relatives 
of the domestic ies. The breeder may draw 
on any of these for the raw materials of improved 
resistance. The systems of variation in fungi are less 
wall understood; but there oan be little doubt that 
variation for pathogenicity ig oommon in the 
wild. The variation may be stored by genio balance 
within nuclei and released by sexual recombination, 
or ib may be hidden by balanos between nuclei in 
heterokaryons and released by sorting out in asexual 
spore production. The reaction of the fungal popula- 
tion in producing new pathogenic strains to the 
introduction of resistant host varieties must clearly 
depend on the system of variation. A fuller under- 
standing of these systems in fungi is therefore a 
prime requisite for an adequate programme of 
breeding for disease resistance. 

Mr. E. W. Buxton then gave an aooount of his 
investigations into the variation of Fusarium osy- 
sporum, the imperfect which osuses the 
yellows disease of Gladiolus. Variation was observed. 
in respect of both morphological characters and 
pathogenicity in cultures of the fungus isolated from 
diseased Gladiolus plants. Although some mutation 
rhein ean it is too i to account for 

variation to be seen in the cultures, which must 
therefore have been present in the original isolates 
from the host plants. 

While the older cells of the hyphe generally 
contain but one nucleus, the tip cella have an average 
of seven nuolei, and anastomoses are common 
between adjacent hyphw. Thus all the requirements 
for the formation of heterokaryons are present, and 
heterokaryons can indeed be readily synthesized in 
experiment. The nuclear ratio of a heterokaryon has 
been shown to vary characteristically with the carbon 
content and carbon/nitrogen ratio of the medium on 
which ib is grown, adjustment to the medium taking 
lace in a matter of a few days., There can be little 

ubt that heterokaryosis is an important factor in 
the storage of variation for morphological charasters, 
and that ib has complicated the taxonomy of this 

group. ‘Though there is leas experimental 
evidence about variation in pathogenic properties, 
such variation undoubtedly occurs in the wild and it 
appears to be uncorrelated with the morphology of 
the fungus. Heterokaryosis may well be important 
aleo in regard to these pathogenio properties, and a 
number eo such as whether the hyphs in 
the soil those which invade host tissues are 


oa aid oe 
y Mr. P. R. Day, also dealt with 
an. ee Cagua, Olaloentiasn Juloum, which is 
a serious pest of the tomato. Three resistance genes 
are known in the tomato, so that 2? physiological 
races of the ean be disti by all-or. 
none testa of infectivity. Of the eight possible races, 
seven have been in Oanada and five of 
these have been found in Britain. The fungus may 
be heterokaryotic but inoculation tests have so far 
pee roved inconsluaive and the controlled synthesis of a 
terokaryon has yet to be achieved. Marker mutations 
have been induced in the fungus by irradiation but, 
perhaps for technical reasons, no mutation affecting 


themselves for further study. 


selection of new mutant forme of the crop or virulent - pathogenicity has yet been found, even though lose 


~ 
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_ growing of genetically 
to control the spread of the di 


‘from blight attacks in its native 


mutation “could bring about 
immunity ‘of the host spring fram a reaction induced 
in it by the attacking fungus. The radiation-induced 
markers were used to follow the affecta of com- 
petition in a susceptible host between races of the 
fungus differing in their levels of host specialization. 
It has been claimed that, in the bhght fungus, races 
with wider host, ranges have lesser virulence—a 
relation which would be of great importance in the 
conservation of variation in natural populationa— 
but the resulta with Y were not fully 
consistent. Mr. Day concluded by img the 
j mixed stands of host plants 


The remaining two papers took up the story from 
the point of view of the host crop. Dr. H. W. Howard 
described work on breeding potatoes for remstance to 
disease, especially late blight. In first reviewing the 
genera] considerations which the plant breeder must 
have in mind, Dr. Howard pointed out that a decision 
must be taken as to which of the many diseases must 
be given pride of place in the breeding programme ; 
that sources of resistance must be sought within the 
crop itaelf and in wild relatives ; that some knowledge 
of the genetics of resistance is valuable, though it 
need not be precise; that easy methods of testing 
reaistance are desirable even though not emential ; 
and that a knowledge of variation m the 
is easential but may not come along until resistant 


varieties of the host plarit are available. 


Cultivated potatoes differ quantitatively in their 
es of attack by late blight (Phytophthora 
infestans). The related species, Solanum demissum, 
is fleld immune in Great Britam, th ges 
00. P 
to now blight resistence has been sought by the 
transfer of major genes for resistance from g. 
These varieties of potato 


simultaneous p 
necessary to attack the host planta with their 
various types of reaistance. Thus the variation for 
pathogenicity is present in the natural population 


of the fungus, as a simple mixture of genetic 
Immedia 


types, perhaps in eee eee 
tion can scarcely account for the presence of the 
many strains, for although occasional mutation of 
type has bean sean in culture, the fungal strains 
are in general stable in respect of their pathogenic 
ies. But whatever the way in which these 
‘strains appear, the future of the demissum- 
type of resistance in potato breeding is far from 
certain: it may have to be, reinforced, or even 
replaced, by selection of the quantitative type of 
resistance found in tuberosum iteelf. ` 
The fifth and last paper of the meeting was & 


_ fascinating account of his work im breeding straw- 
_. Berries resistant to the red core P. 

. fragarias, by Mr. R. D. Reid. 

_ work was started it wag not even known with 


hytophihora 
& the breeding 


certainty that red, oore was due to a P. 


' With the isolation and description of the fungus by 
Dr. Hickman, the first great step forward was taken. 


Mr. -Reid then described how he had sought for 
sources of genetic resistance, how these had been 
found despite many disappointments and difficulties, 


+ 
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and how the resistance had been combined with 
good plant characters; how specialized races (of 
which some ten have now been identifled at least 
tentatively) have appeared m the picture, and how 
the search for sources of genetic resistance is still 
going on with the aim of using them to keep the 
strawberry ahead of the fungys. Again the question, - 
as yet unanswered, of the origin and rise of the new 
strains of fungus is at the centre of the breeder’s 
problems. 

Discussion was opened by Mr. G. G. Samuel, who 
began by pointing out the great economic importance 
of mg for disease-resistance. Biffen’s wheats 
and Reid's strawberries, for example, show what 
immense rewards can result from succesaful breeding 
—at least for the grower if not for the breeder. 
Great needs still exist: the breeding of potatoes 
able to stand up to the root eelworm oould, for 
example, save up to £2,000,000 a year in the potato 
crop of Britain. ics—-In the present connexion 
fungal genetics, particularly Jinks’s study of hetero- . 
keryosis—is now coming to the aid of the breeders 
seeking to produce disease-resistant types, and it 
promises to be an ally of the utmost value. But, 
despite the breeding successes of the ‘past, are we 
working on the necessary scale? Where we now 
work in thousands, should we not think m terms of, 


resistance and methods of controlling the spread 
of new pathogenic strains of fungi, then concluded 
the meeting. K. MATHAR 


RECRUITMENT FOR THE 
CIVIL SERVICE 


REPORT OF THE COMMISSIONERS FOR 1949-52 


T the Universities and Industry Conference 
organized by the Federation of Britiah Industries 


than it has been having, it is probably in the national 
interest that more, at any rate, of those of margmal 
first-rate standard should go into industry or trade ` 
rather than into the Oivil Servioe. The report of 
the Civil Bervice Commissioners for the period April 1, ` 


the senior branch of the Foreign Service and in the 
special departmental classes (mainly inspectors of 
taxes), im which there were more posta to be filled 
than before the War. The iasioners have 
formed the general mmpreasion that the number of 
outstanding candidates who wish to join the Home 
Civil and Foreign Services is smaller than it used to 
St ot Soi ee Che Oa 
Period A 1940, ge iar (Being Highty: 

Report o€ dhe Commiadonsrs) Pp. 10 iene MED ess) 
© , 
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be. araci iosa ants to A 
all the available posts in the scientific classes, and 
for most of the period all the growing requiraments 
of departments for the professional engineering and 
analogous classes could not be met. The biological 
field was the only one in which the number of good 
candidates was larger than the number of vacancies ; 
but even here all the posts could not be filled since 
some of them required ability and traming. 
The general standard of the candidates accepted was 
good; but there were not enough of really first-class 
ceri suitable for the most exacting kinds of original 
wor 

The system of continuous recruitment, previously 
tried and now adopted in all oom ions for the 
senior scientific officer and scien officer classes, 
under which candidates could apply at any time 
ine ds sar be Gea See 
ment of professional engineers, surveyors and archi- 
tectae, with a t improvement in the position ; 
and by further substantial salary increases and raising 
the upper age-limit to sixty, EIEE weer 
good candidates was attracted by the beginnin 
1962 to fill the reduced number of posts availa vaileble, 
& from those for quantity surveyors. Evidenco 

the diminished appeal of the Civil Service to the 
adiada worker or technologist is to be seen, how- 
ever, in the figures given for the competitions for 
the scientific classes for 1949-50 and 1950-51. During 
the former year there were some 211 applications 
for 80-40 posta as senior scientific officer, of whom 
115 were mterviewed or exammed and 40 were 
accepted. For 1950-51 there were 262 applications 
for 77 posta, but only 108 were interviewed and 
51 accepted. For scientific officers the trend is the 
same: during 1949-50, 1,196 applications for 265 
posts, 745 interviewed and 285 accepted; during 
1950—51, 610 applications for 898 338 inter- 
viewed and 158 accepted ; and during 1951-52, 212 
applications for 85 posta, 97 examined or interviewed 
and 59 accepted. 

There is as yet little evidence on which to judge 
the value of the new selection methods for the 
administrative class. The details of the place of 
education and the university degree of successful 
candidates for the administrative class in the Home 
Civil Service and the senior branch of the Foreign 
Service during 1949—52 mdicate that the new methods 
have made little difference to the social structure 
of the Service. A wide range of public and grammar 
schools is represented; but few schools provide more 
than one entrant & year. In the Foreign Service, 
Oxford and Oambridge are much more dominant 
among the universities in providing recruita than they 
are for the Home Civil Service. This wide distribution 
of schools providing candidates is ly enco 
by the depreciation mseparable the expansion 
of officialdom; but relatively lower salaries, over- 


Treasury paraimony on pension adjustmenta, that 
the State is a poor, if safe, employer, may well be 
Important factors in lowering the attractiveness and 
prestige of the Civil Service. 

The Commissioners’ report includes one example 
of official dilatoriness which indicates the seriousness 
of such factors. In 1949 the Government decided to 
creates small new general-service class of information 
officers, and durmg 1949-50 some 279 candidates 
were interviewed and 242 appointed. A i 
competition to fill 80-00 in all grades of the 
clases was announced in June 1951. About three 
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thousand applications were received, and 466 
candidates were interviewed. ‘Tt has not yet been 
possible,” states the report, with unconscious irony, 
immediately in front of a paragraph dealing with 
psychologists, “to announce the resulta of this com- 
since the future of the Information Service 

come under further review.’ 


INTERNATIONAL SCIENTIFIC 
ABSTRACTING 


HE Board of the International 
OCounoil of Scientific Unions came into existence 
officially on June 1, 1962, but its activities first began 
about November 1951. A report on ita activities 
to date was presented by the secretary of the Board, 
Prof. G.-A. Boutry; to the Executive Committee of 
the International Counail of the Scientific Unions for 
its meeting at Strasbourg during July 9-10, 1958, 
where the Abstracting Board was itself to meet for 
the first time. Dispersion of the members of the Board 
throughout the world has caused some delay without 
seriously impeding the activities of the Board, e 
from secretarial embarrassment, which is likely to 
persist until the subventions allocated to the Board 
at leash one meeting m the year. 
ae ipie result achieved by the Board and noted 
pra el is the formal acceptance of the decisions 
of the ` the Nations Educational, Scientific and 
tion and the Royal Society 
areal authors’ summaries by all periodicals 
printing pepers on pe ysics and published in the 
United, States, the Netherlands, Belgium, France, 
Italy and, with a few exceptions, the United Kingdom. 
The Board has also requested the publishers of the 
more important periodicals printing papers on phyaios 
to forward a set of the final page-proofs of each of 
their iasues to one or both of the editors of Sotence 
Abstracts and the Bulletin Analyuque du Centre 
National de la Recherchs Scientifique (Paris). This 
action was at first limited to a few selected periodicals 
in each country, and the report sts the periodicals 
which are, co-operating in this way in the United 
the United States, France, the Netherlands, 
Switzerland, Canada, Australia and Japan, and 
further periodicals published in France, Italy and 
India, with the editors of which n tiations are still ° 
proceeding. Asa net result a delay of six to eight weeks 
in the appearance of the most important abstracts 
in these two periodicals has been elimimated. 
Measures have aleo been taken to increase the 
i publications dealt with. 


fall Non-poriodioal esha ena in Franco 
will be reviewed by the editor of Bulletin Analytique, 
who will forward to Science Abstracts documents he 
considers should be abstracted, and a reciprocal 


`, service for non-periodical publications of the United 


Kingdom will be undertaken by the editor of Sotence , 
Abstracts. Action is now being taken to extend this 
work to northern countries and also to cover, where 
necessary, colloquia and symposia organized under | 
the auspices of the International Union of Pure and 


poasib 
meetings ahould be publi in one of the regular 
penodicale ot phys It is also stated in the report 
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that the Physikalische Bertchis, which is resuming pub- 
lication, is to apply for membership of the Board and 
that Dr. L. H. Lampitt was a ing the Stras 
meeting as an observer on behalf of the Internati 
Union of Pure and Applied Chemistry. The lists of 
periodicals of physics published in the Spanish and 
Portuguese languages have recently been reviewed. 
and inquiries made with the view of compilmg annilar 
lista for Jepan and the northern countries of Finland, 
Norway, Sweden, Denmark and the Netherlands, It 
has also been arranged that the Italian periodical 
It Nuovo Osmento will publish in 1953 an extra 
number, moluding ten to twelve articles reviewing 
the work of Russian schools m certain special branches 
of physica. 


AUTOMATIC GRAIN COUNTER 
FOR ASSESSING QUANTITATIVELY 
HIGH-RESOLUTION AUTORADIO- 

GRAPHS 


By Dr R. A. DUDLEY* and Dr. S. R. PELC 


Mədical Research Counc] Radlotherapeutic Research Unit, 
Hammersmith Hosprtal, London 


N instrument for automatically counting photo- 
graphic silver grains has been developed to 
permit the use of high-resolution, low-axpoeure 
autoradiography as @ quantitative method. It is 
expected that this extension of autoradiographic 
techniques to yield quantitative mformation will 
greatly increase the value of this method. 
- The particular autoradiograph technique for which 
the grain counter has been designed is that m which 
stripping film is employed'. In this method a 
resolution of about 2 can be obtained, thro the 
use of a thin (3-4,), fine gram (0-3p diameter) 
emulsion (Kodak, Ltd, NT2a), superimposed in 
intimate and permanent contact over the tissue 
section. Baokground is very low. r 
Of the various le methods of assessing 
quantitatively the Hai tographic ‘image’, automatic 
grain counting is most suitable. Microdensito- 
metry is not practical with this emulsion, because 
density is too low to permit useful msasuremant. 
For le, a grain ‘concentration of 6 grains/100 p”, 
which in favourable cases may be two or three times 
background fog, corresponds to an optical density of 
- only 0-002. In autoradiographs, densities as low aa 
this would be hopelessly masked ae variations in 
background density m other parts o preparation, 
- guch as in the tissue section itself. Hxperience has 
shown that the use of larger grains, big enough to 
give  signifloant density, would limit the high spatial 
resolution which is the chief merit of the stripping- 
film technique. Visual counting of grains is far too 
laborious as a method of quantitative measurement, 
except for the most specialized biems. Visual 
counting of tracks caused by B-particles, a possibility 
with the more sensitive mmimoum-ionization emul- 
sions, ia even more laborious and subjective than grain 
counting. Automatic counting of 8-tracks is at present 
too difficult to be considered. The method of choice, 
automatic counting of grains, has the great advantages 
of high sangitivity, speed and freedom from subjective 
error ; its ane serious disadvantage is the instrumental 
complexity. 
* Fulbright Baholar. 
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The automatic grain counter which has been built 
ig basically similar to the flying-spot microscope and 
particle counter designed by Ro t; a detailed 
technical description will be published elsewhere. In 
brief, the operation of the mstrument is as follows. 
A scanning spot of light is produced on a television 
projection babe: placed about 10 in. above the eye- 
piece of a microscope. This spot sweeps out an 

i television raster (pattern of closely spaced 
parallel lines). The raster, projected down through 
the microscope (thus in the reverse direction from 
that used in conventional microscopy), is fooused on 
the autoradiograph emulsion placed in the ordinary 
object plane of the microscope. Both scanning spot 
and complete raster are reduced in size by a factor 
ee ee 
microscope. With an objective having a numerical 
aperture of 1-3 N.A., the spot diameter can be as 
small as 0:3 u, the size of the grains. On the suto- 
radiograph, the full raster covers an area of 50 u x 
50 u; by masking off part of the projection tube 
sareen, ib is possible to limit the scanning to any 
desired part of the square. Beneath the microgso 
condenser is & photomultiplier which continuously 
measures the amount of lght pawing through the 
autoradiograph. When the Ing spob crosses & 
silver grain, which causea 30-50 per cent absorption 
of the light, the brief in tion of the light beam 
is converted to an electrical pulse at the photo- 
multiplier output. These pulses are then amplified, 
daad according to kaini and Ld hio a Deler 
The sorting is performed by a single-channel 
differential-amplitude discrimmator, which eliminates 
both those pulses which are too small (for example; 
noise) and those which are too large (for example, 
100 per cent extinction of ing spot during the 

of the ) to be pulses caused by grains. 
The complete field of view is scanned once ae 
0:02 sec., bub for greater socuracy the count , 
summed over about 175 successive scans in a period 
of 8-5 sec. 

The automatic count is not absolute, although it 
can be calibrated by a visual count if deaired. The 
larger grains are probably counted somewhat more 
frequently than the smaller ones; but this condition 
can be improved, if required, by careful adjustment 
of the discriminator levels. : 

Besides the counting circuita, provision is also 
made for a flying-spot microscope picture of the area 
being scanned. This is uoed on a television 
display tube the spot of which traces out a raster 
8 i with the projection-tube raster. The 
output from the photomultiplier controls the instant- 
aneous brightness of the display spot, which therefore 
‘painta’ on its screen a picture of the field of view. 
A useful visual check on the automatic counting 
prooees is provided by arranging that, at the instant 
& count is recorded by the scaler, a brightening pulse 
is fed on to the display tube. The picture then shows 
ee ee those 
grains ch are being counted are followed 
nmmoediately by a bright dot. . 

One optical problem in the counting is that the 
emulsion is too thick for all the grains to be in focus 
at once., A method of surmounting this problem is 
to count at several planes of focus, each separated 
by a small, accurately reproducible distance from its 
neighbours. Simple depth of focus adjustment is 
poæible by altering the mechanical tube-langth of 
the microscope. Ifa 95 x objective is in use, lifti 
the eyepiece 1 mm. raises the plane of foous 0-1 u. 


VoL 172 


` stam 


November 28, 1953 


Experience shows that thia adjustment can be carried 
out, for a range of at least 4 u depth of fobus, without 
seriously affecting either microscope eee 
or aberrations. 

The fundamental instrumental difficulty in the 
grein counter has lain in reducing spurious counts to 
such a low number that they do not mask true grain 
counte. The most troublesome source of spurious 
counts is the inherent statistical fluctuations in the 
smal number of light photons which examines each 
potential gram site m the emulsion. However, this 
problem has been satisfactorily solved by careful 
attention to the signal-to-noise ratio _ Problems 

the optics and electronics. 

A set of Brant Counene Vests nae peca 
carried out with the instrument. While more 
ence must be acquired before the performance o the 
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very good. Repeated counts on the same 
gee Se ales eve esa coo oer carious ris oF 
time extending up to l4 hr. Im all oases, drifta 
amounted to leas than 2-3 per cent. Sensitivity, in 
terms of mmimum measurable grain concentration, 
is satisfactory. It was found that the minimum grain 
concentration ever encountered, namely, fog back- 
ground of about 2 grains/100 u" (equivalent to 4 
density of 6 x 107), could be reliably measured above 
the spurious counting-rate. Absorption of the scan- 
ning t by the tiasue section, unstained or lightly 
will introduce only second-order interference. 

Emulsion sensitivity is sufficiently uniform to make 
it possible to compare counta on diff 
single slide. In testing this, automatic grain counts 
were taken at 27 points over an area of lam. x 3 am. 
of a slide uniformly exposed to y-rays, each count 
covering a square of 88 u x 88 u. The standard 
denada of Wie dividual canta wad 96 per oani 
of which at least a considerable part could be 
attributed to true. statistical fluctuations in grain 
number. 

The magnitude of the automatic grain count is 
very closely propoftional to the exposure of the 
emulsion. pes naga yards aaa . 1, for which 
were prdduced by sources of 


exposures 
strontium-90 — yttrium-90 i incorporated m plaster of 
paris. Development of the: was carried out 


GRANS/1OQu* 





NATURE 


erent areas of a` 


993 


for 5 min. at 17-5° C. in D196. With a countmg 
time of 8} sec., the automatically counted number of 
grains per 100 2." is about 80 per cent of the number 
counted visually. The total height of the vertical 
line through each point in Fig. 1 is equal to twice 
the standard deviation in the number of grains 
counted at that 

Wo are indebted to Mr, F. Roberts for his generous 
help and advice, and to Messrs. J. Crawley and 
T. Davis for technical assistance. (Oct. 1. 


B. Bi DO d. Bad ng 1350 Pone: 
5 Hem B H. Te, and dtovens 6. AD BuT 


Mag., 09, Part IIL A, 


wey 
* Young, J. BE. and Rober, F., 
F., and Y 


J. Z., Pros. Inu. 
No. 20, 747 (1 ). 


Nature, 167, 231 (1051) 


nat, Biles. 


THE B-VITAMINS IN WHEAT: 
THE UNIQUE ALEURONE LAYER 


By Da J. J. C. HINTON, F. G. PEERS 
and Dr. B. SHAW 


Research Association of British Flour Millers, Cereals 
Research Station, St. Al 


HE content of certain nutrients in a flour is 

determined by the distribution of these factors 
in the wheat grain and the milling technique used m 
producing the flour. It is thus important to have 
precise information as to the distribution of these 
nutrients in the gram. 

The first attempt to separate the various anatomical 
fractions of the wheat grain for anal was made 
by Girard’, who obtained nitrogen for the 
embryo, end and outer layers. More recently, 
information has been derived by the examination 
of the various milling streama, for example, the work 
of Andrews, Boyd and Terry* on riboflavin, Thomas, 
Bina and Brown? on nicotinio acid and Teply, Strong 
and Elvebjem‘ on nicotinic acid, pantothenic acid 
and pyridoxin. Such results, however, are not so 
informative as those obtained by analysis of the 
anatomical fractions of the dissected wheat grain. 

Hinton®* has developed microdissection tech- 
niques for the study of the distribution of nitrogen, 
aneurin and nicotinic acid in wheat var. Thatcher. 
The present cormunication extends this work to 
ribofiavin and thenio acid. In addition, from 
assays of folio acid, biotin and pyridoxin in various 
flours, it is at least poasible to suggest the probable © 
distribution of these factors. 

The dissections were carried out manually under . 
a low-powered microgoope, and the methods used 
have been fully described elsewhere’. The grain 


was Bae ee ee 
namely, aa oo aleurone, embryo, 
scutellum an The factors were assayed 


by the microbiological techniques described by 
Barton-Wright', with the exceptions of folio acid 
and aneurin, which were determined by the methods 
of Jones and Morris® and Ridyard’ ively. 
With riboflavm and pantothenic acid, w only 
amall amounts of certain fractions were available 
for assay, the method of the factor was 
modified as described for nicotinic acid by Heathoote 
et al.*. 
Riboflavin. The resulte obtained are presented 
in Table 1 and are expreesed on an air-dry weight 
basia equivalent to 87 +1 per cent dry matter. 
The figures in the table refer to the material dis- 
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sected from a number of grains and not to the 
fractions of an individual grain. The pericarp -+ 
testa, fraction contained very little riboflavin (leas 
than 5 per cent), and accordingly no attempt was 
made to obtain the exact figure because of the tedium 

in dissecting the large amount The other 
faae Ars hs ener cr a licate determinations, 
arid: hase m kod aereoak between the Hibalavi: 
content of the whole gram and the total of that in the 


. various fractions. 


Pantothenic aoid. Tho resulta, again on 
an air-dry weight basis and the means of duplicate 
anaye, are given in Table 2. With this vitamin it 
was poasible to obtain a figure for the pericarp + testa 
fraction on a relatively small amount. 

In Table 8 the results obtained previously for 
aneurin’ and nicotinic acid’ have been summarized, 
together with the resulta reported above for ribo- 
flavin and pantothenic acid. The table shows clearly 
the differences in the pattern of the distribution 
of these four vitamms. Common to‘them all, how- 
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ever, is the relatively high sonsentration of each ‘in 
the aleurone layer, nicotinic acid being, of course, 

outstanding : in fact, we believe the aleurone layer of 
darada to bo tho iaat Uraa source Gt thie vitamin: 

In wheat, the aleurone layer is derived from the 
endosperm tiasue, which is generally accepted to 
result from the fusion of the polar nuclei with the 
second male the first gamete fertilixmg 
the ovum to produce the embryo. This aleurone 
layer, which constitutes less than 7 per cent of the 
total weight of the contains 31 per cent of the 
aneurin, 84 per cant of the nicotinic acid, 87 per cent 


VOL. 172 


` of the riboflavin and 89 per cent of the pantothenic 


acid. . 

Other B-vitamins. Accurate mformation on the 
distribution of the remaining B-vitamins is not yet 
available. Table 4, however, shows the vitamm 


, content of certain flours with respect to 


pyridoxin, 
folic acid, biotin and the four factors already dis- 
cused! These figures suggest that pyridoxin and 


_ folic acid are distributed m a similar manner to 


riboflavin, whereas the distribution of biotin may 
resemble either that of nicotinic acid or that of 
pantothenio acid. Furthermore, from the 
quoted by Pringle and Moran’ for the phytiu content 
of various milling fractions, jt would appear that 
about 80 per cent of the total phytin 1s found in the 
bran, which is composed of the pericarp, testa and 
aleurone layers together with small amounts of 
endosperm. Hence, since most of the inositol 
(another member of the of vitamins) in 
wheat is present in this form, that is, a mixed calaiam 
and i salt of inositol hexaphosphorio 
acid, it is probable that a high concentration of this 
vitamin also exists in the aleurone layer. Thus 
the conclusion is that all those members of the 
B-vitamin group upon which we have any data 
are present in high conoertration in this layer. 
Discussion. The various members of the B-vitamin 
complex are all thought to-be coenzymes or to be 
involved in some way in specialized enzyme systems. 
Thus, aneurin is known to be involved in several 
enzymatio reactions “connected” with carbohydrate 
metabolism, the best known of which is probably 


concerned with the transfer of. hydrogen and thus 
respiration; pantothenic acid is concerned m 
acetylation reactions, while pyridoxin derivatives 


Table 3. DISTRIBUTION OF ONRTAIN seas IN THE WHat GBAIN 


Tora ti Dae as per of that In whole 
Anourin flavin Panto 
Fraction acid 

, Pewloarp + teste 1 & ~w S 
Aloarone $1 Bi 37 
1 18 
a? 1 14 
Bndosperm 11% $2 
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Concentration in each fraction in «gm./gm. 
Anarin lotr as Riboflavin ee 
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enter into several enrymic reactions concerned with 
ais oes metabolism. 

though distribution studies have not been 
carried out upon the enzymatic reactions mvolving 
these co-factors, and his co-workers" have 
studied the distribution of a number of enzymes in 
wheat, using techniques based upon serial secti 
of the gram. stage ea iepr ia en a E 
pan in the outer endosperm and scutellum 

not in the aleurone layer or embryo; proteinase 
is found mainly in the aleurone layer and not in the 

small amounts being found m the embryo 

and scutellum; dipeptidase and esterase activities 
are high in the ‘acutellum, embryo and aleurone layer 
and low in the endosperm. A study of phytase’, 
based upon the diasection techniques used in this 
communication, has also shown that the aleurone 
_ layér and the ssutellum have the highest activities. 
Hence, with the enzymes so far studied, with the 
exception of amylase, their activity is high, if not 
greatest, in the aleurone layer. Another point of 
interest m connexion with the aleurone layer is that 
_ the ash content and thus the mineral content is higher 
than that of any other fraction of the wheat grain 
(unpublished observations by Hinton). 

In seeds, the potential coentre of metabolic dotivity 
is the embryo, and the high concentration of aneurin 
in the scutellum, which is a specialized part of the 
embryo, could be explained on this basis. It is 
another matter, however, to flnd the concentration 
of easential metabolites mentioned above in the 


aleurone layer, which is a tissue unrelated to the, 


embryo. On the other hand, it is customary to regard 
the carbohydrate and protem found outaide the 
embryo of a resting seed as deposits to be mobilized 


as required by the developing seedling. It might 





Fig. 1.- Wheat plants in test-tube eon seven days after 
plus scutellum : ME fran aro alone 
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wheel plants (var. Atle) from excomed embryos 
grown in 10-in pots. Left, from embryo alone, mght, from 
embryo wiih. The grain was under-weight, but normal 


therefore be suggested that these ‘deposits’ of 
vitamins and enzymes in the aleurone layer could 
have the same role. Against this, however, it is 
known that excised cereal embryos will develop 
to maturity on a nutrient medium which does not 
contain any added source of vitamins or growth 
factora**, Though the growth of the plant is some- 
what weak, development can proceed normally to 
maturity, as is shown in the acoompanying photo- 


The significance, therefore, of the high content of 
the B-vitamins and of minerals and the high enxymio 
activities in the aleurone layer still awaite explana- 
tion. Certainly they do not appear to play a decisive 
part in the metabolic processes of the developing 
embryo. 

We are indebted to Mr. H. N. Ridyard for the 
aneurin estimations in Table 4. [Oct. 18. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselose responsible 
Jor opinions expressed by their oorrespondenis. 
- No notios ts taken of anonymous commwmntoations 


Fine Structure of the Extra-terrestria] Radio 
Source Cygnus |} > 


Tsa investigation of the nature of the intense 
lobalized sources of extra-terrestrial radio emission 
which were discovered in 1948 has been hampered by 
the technical difficulties of achieving sufficient resolu- 
tion to measure their dimensions. Partial solutions 
of these difficulties were reached simultaneously in 
1952 by independent developments at Cambridge, 
Jodrell Bank and Sydney**, as a result of which 
prelammary measurements of the angular diameters 
of the Intense sources in Cassiopeia and Cygnus were 
made, These measurements were not in complete 
agreement, particularly in the oase of the Cygnus 
sburoe, where the Jodrell Bank results indicated that 
the source might be markedly asymmetrical During 
the past year the fine structure of this source has 
been studied in greater detail, and the present com- 
munication summarizes the results obtained. 

The mvestigation has been made on a frequency 


of 185 Mo./s. with an interferometer which has been 
. deecaribed 


elsewhere*5, It measures.the variation 
of the correlation function p* with the serial separation 
in terms of wave-lengths (4), where 
“F* cop b + F’ sin gy 
~- P 008 (0) 


and F sin } and F cos } are the sine and cosine terms 
of the Fourier transform of the angular distribution 
of intensity across the source‘. The original measure- 
ments made by Hanbury Brown, Jennison and Das 
Gupta! with this interferometer were carried ont at 
position angles of 58°, 113°, 170°, and the results 
indicated that the source was radially 

with a major axis near position angle 90°. In order 
to obtain a self-consistent set of results with these 
earlier measurements in a direction close to the major 
axis, the present investigation has been made at a 
number of spacings in the position angle 113°. The 
correlation function and the corresponding values of N 
are given m the accompanying table. 

The measurements of Smith" and Mills’ were made 
in position angle 90°, and in order to compare the 
three sets of resulta the present observations have 
been transformed into a position angle of 90°. This 
has been done by projecting the values of N from 
position angle 113° to 90°, and the values are given 
in the table. 

The intensity distribution shown in Fig. 1 compares 
these results with those of Smith and Mills. The 


p° 


-magoitude of the secondary maximum indicates that 


 Denuone. oer Ligh N AXD OORRMTrONDING CORRELATION 
` Ooxryrorr p° FROM YEN RITRi-THRERESTRIAL RADIO BOTRON 
OYenus 1 
N a$ 113° 'N projected into 90° poi fd Of 

610 560 0-460 

650 508 0-600 

1,450 1,340 0-048 

1,558 1,440 0 065 

1,685 1,520 0-120 

1,082 1,800 0-245 

2,100 1,930 0-280 

2,230 2,060 0-200 


v 
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L 
meter spaning, N, far the rad in Oygnus. Observations by 
and Des Gupta, A. The continnous denotes theoretical 





the source must have at least two distinct centres 
of emission, The distribution of intensity acroas the 
source cannot be determined uniquely since the phase 
of the transform is unknown; however, the shape 
_of the curve in Fig. 1 suggests that the phase of the 
transform is reversed in the secondary maximum, and 
‘this favours a symmetrical source with two centres 
of emission. 

The sunplest distribution which will yield the 
transform shown in Fig. 1 consists of two components 
of equal intensity, each of length 51’, separated by 
]’ 28%. The additional information! lied by the 
results obtained on bearmgs of 179° 58° indicates 
that the source has a very small minor axm—leas 
than 35” in a position angle of approximately 180°— 
and ib is a t that the components forming the 
source must be distributed in & narrow strip as shown. 
in Fig. 2. 

The accurate position of the radio source in Oygnus 
has been determined by Smith*. It coincides with 
an extra-galactic object photographed at the 200-in. 
Hale telescope by Baade and Minkowski’. This 
object bas a maximum diameter of 30” in position 
angle 150° and shows -& high excitation emission 
spectrum with marked signs of tidal distortion. It 
has been interpreted by Baade and Minkowski as 
two late-type spiral galaxies in oollision. Although 
Fig. 2 represents the most compact distribution of 


A. 


— 51> +——- 51 
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distribution of the 
Fig. 2. Approxtmate tnienslty a extra-terrosiria] 
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the radio source which can be derived from the 
measurements ahown in Fig. 1, it ia nevertheleas much 
larger than the visual object described above. The 
two components of the radio source straddle the 
visual object with little overlap between the regions 
of optical and radio emission. If this identification 
of the radio source is correct, there would appear 
to be no direct correlation between the radio emission 
and the visible light from the colliding galaxies. 

The work was made le by a grant from the 
Department of Scientific and Industrial Research. 
We wish to thank Prof. A. O. B. Lovell and Mr. 
R. Hanbury Brown for their interest in the invest- 
igation. We are also indebted to Drs. Baade and 
Minkowski for the information about their work on 
the colliding galaxies in advance of publication. One 
of us (M. K. D. G.) is indebted to the Government 
of India for a saholarship and to the Department 
of Scientific and Industrial Research for a mamten- 
ance grant, and the other (R.0.J.) to the Royal 
Society for the Mackimnon studentship. 

R. O. JENNI SON 
M. K. Das GUPTA 


i E N Station, 
Lower Withington, 
Cheshire. 
Nov. 4. 
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An Extended Radiofrequency Source of 
gin 


Extra-galactic Orl 
hy Lua detection of the radio-frequency radiation 
from the Galaxy? with that from a number 
of individual nebulw** (types Sb or So) suggests that 
the emission of radio energy is a common property 
of the spiral nebulm. It is therefore.to be expected 
that the marked i ities which are observed in 
the distribution of extra-galactio nebule (see Fig. 1) 
will give rise to corresponding i ities in the 
radio isophotes of the aky. In a previous publication’ 
we reported the detection j 
at 158-5 Mo./s. of an ex- 
tended band of low-m- 
tensity radiation, lymg 
between declmations N. 
44° and N. 54° and centred 
at R.A. 12h., and we 
suggested that the irregu- 


concentration of nebule. 
Since the publication of 
these imi resulta, 
the o ions of the 
band have been extended 
to cover the declination 
range N. 40° to N. 70°, 
which resents the limit 
of the fleld of view of . 
the aerial system (the 218- 
ft. paraboloid of the Jod- 
rell Bank i tal 
Station}. The i 
of the band observed over 
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this region are given by the heavy lines in Fig. 1, 
and a comparison with the distribution of bright 
nebulss indicates that the band is associated with 
the dense strip of nebule which extends over a 
wide range of declination and lies between R.A. 11h. 
and R.A. 18h. This identification has recently 
received support from same observations of Kraus 
and Kot, who have measured the radiation at 
250 Mo./s. from thai of the band of nebule 
which lies between NÑ. 15° and 8. 15°. The broken 
limes in Fig. 1 show the loci of maximum intensity 
in the of radiation which they reported. They 
noted that the band is about 15° wide and is bifureated 
above the celestial tor. 

The intensity of the band observed at 158-5 Mo./s. 
is about 3 x 10-* W./eq. m./o.p.s./sq. degree, while 
the intensity of the band at 250 Mco./s. is given as 
1 x 10" W./aq. m./c.p.s./aq. degree at a declination 
of 8. 5°. The spectrum of the radiation from the band 
has been estimated from some observations made at 


) cy. Assuming this spectrum, 
tensity observed at 8. 5° S to an inten- 
sity at 158-5 Mo./a. of 1-5 x 10-™ W.jsq. m./o.p.s./aq. 
degree, which is greater by a factor of 5 than that 
observed between declmations N. 40° to N. 70°. This 
increase of intensity towards the Virgo region is to 
be expected from the distribution of the bright 
nebuls, and the factor of 5 is in reasonable agreement 
with the plot of nebular -density given by de 
Vaucouleurs’. 

A comparison has been made of the observed radio 
intensity with that to be expected if all nebulw show 
the game ratio of radio flux to light flux as that 
found for individual spirals’. The analysis is based 
on & detailed survey made by Shapley and Jones", 
which gives the counts of nebule on & series of photo- 
graphic plates taken in a strip 5 degrees wide and 
centred on declmation N. 43°. When estimating the 
total light flux from the nebulæ im this strip, it was 
assumed that they obey Ho s luminosity 
function, and a correction was applied to the counts 
for nebula below the plate limits. An additional 
small correction was applied to the integrated light 
flux to allow for the ion of visual radiation : 
by interstellar matter in nebulw viewed edge-on. It 
was found that the observed radio flux is more intense 
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by about 1-7 magnitudes than that caloulated. Part 
of this discrepancy may be caused by failure of the 
photographic observations to measure the light from 
the outer regions of the famt nebula, but it seems 
unlikely that the correction for this effect can reduce 
the discrepancy to lees than 1 itude. This 
result may mdicate that the ratio of radio to light 
flux for late-type spirals does not hold for all types 
of nebula, i 
The work has been carried out at the Jodrell Bank 

Experimental Station of the University of Manchester. 
- We wish to thank Prof. A. O. B. Lovell for his interest 
in the investigation. One of us (R. H. B.) is indebted 
to Imperial Chemical Industries, Ltd., for a research 
fellowship. 

i R. HANBURY BROWN 

; O. HAARD 

Jodrell Bank Experimental Station, 

Lower Withington, 
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Thermal Decomposition of Dolomite 


Ix 1951, Wilsdorf and Haul! estimated from X-ray 
powder di the size of the magnesium oxide 
crystallites formed when dolomite is heated to 600° 
. 640° O. to be 10~ to 10% om. in diameter, and 
presumed that the crystallites were located on the 
periphery of the recrystallized calorte. In this work a 
pure dolomite orystal from Benen Switzerland, 
was used. ` 

the course of a joint study of dolomites, 
two showing distinct differences in their therm 
—from Steetley, Co. Durham, and from Loch 
Kishorn, Row and Cromarty (Fig. 1)}—were selected 
for further investigation, and powdered samples of 
these were heated in the differential thermal analysis 
apparatus* to the temperature corresponding to the 
junction between the two peaks. X-ray examination 
at this point revealed the presence of only magnesium 
oxide and calcium carbonate. 

Electron mictographs made by one of us (R. M.) 
at the Rheinisch-Weetphélisches Institut fir Über- 





2. Half-bornt Bte dolomite after A Half-burnt Loch) Kuborn dolo- i. 


i 


NATURE- 


. November 28, 1953 


VOL 17% 


AT (ntarvals of 2° 0.) 


600 700 800 900 1,000 
Temperature (° 0.) 
Fig. 1. Differential af Btreatiay dolomite, 
Gi) Loch Ehho dokume 


mikroskopie show large crystals covered with small 
crystallites. In the pictures of Steetley dolomite 
(Fig. 2), the commonest size of the are 
]-4 x 10~ om. in diameter; but the total range is 
1—8 x 10-* am., agreeing closely with X-ray evidence 
on & different material. That the crystallites in the 
Loch Kishorn dolomite appear to be amaller (mainly 
l and 2 x 10 cm. in diameter) is perhaps not Bur- 
prising as the difference in rate of decompoattion of 
the two samples (Fig. 1) would suggest that the 
magnesium oxide crystals from Steetley would have 
relatively more time to grow. In both preparations 
a small proportion of the crystallite material is seen 
apart from the larger crystals. 
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When the dolomites were heated to 1,000° O., 
X-ray examination showed them to consist only of 
magnesium oxide and calcium oxide; the crystallites 
of magnesium oxide have now grown to about twice 
the size, and rather larger quantities have parted 
from the mother orystals, which are now pseudo- 
morphs after calcite. One can slao see that the 
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spherical or botryoidal in shape 
farther away are usually unevenly grown octahedra. 
Great care was taken to keep theses samples dry ; 
but one set of samples, after heating to 800° C. for a 
short time and then at 750° O. for 2 hr., was allowed 
to pick up atmospheric moisture (Fig. 8). In this 
case the magnesium oxide crystallites had been 
almost entirely replaced by an envelope of 
neaium hydroxide enclosing the calcite aee 5 
eh che ee ee 
consist of an open network of minute needles. 
When the half-burnt preparations from the last 
experiment were di in æ large volume of 
N/100 ammonium hydroxide solution (probably 
containing ammonium carbonate) the magnesium 
hydroxide crystallites dissolved and the remaining 
calcite (Fig. 4) is seen to have a perfect rhombic 
habit. Although the photograph shows a large single 
crystal about 8 x 10> om. in length (with a little 
E ‘hydroxide still adhering), the calcite 
mainly as aggregates: of rhombe, about 
0-5-1 x 10- om. in length. MHalf-burnt dolomite 


from the differential thermal analysis apparatus, on ` 


the other hand, had been in the temperature-range 
700°-800° C. for only 10 min., and in this time the 
calcite crystals, extracted with the ammonium 
hydroxide solution, are much leas perfectly arystal- 
lixed. 

Electron micrographs of finely ground dolomite 
showed no perfect rhombs and few 
planes. The present work confirms, 
calcite crystallizes as the magnesium oxide leaves the 
dolomite lattice and becames more perfect in crystal 
habit on continued heating. 

We acknowledge the interest shown and help 
by Dr. R. O. Mackenzie and Mr. W. A. Mitchell, of 
the Department of Pedology, Macaulay Institute for 
Soil Research, Aberdeen. 

: Rosser Munpav 
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Creep Curve for a Precipitation-hardened 
Alloy 


\ Iv recent years, there has been much interest! in 
the nature of creep curves obtained when metals are 
deformed at constant streas and tempebature. Most 
of the experimenta in this field refer to pure metals, 
but there has been some theoretical and tal 
work®? on the interesting subject oe precipiresian: 
hardened alloy. 

Some experiments have been performed here on 


spied ieee stage in a polyorystalline precipitation- 
alloy, which show novel features depending 
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mainly on the temperature of deformation. A binary 
alloy was used of composition 97 per cent copper— 
8 per cent silver, which was heat-treated to give a 
Widmanstatten structure of maximum hardness and 
stability. Wires of this alloy were subjected to small 
axial creep strains at constant streases and tempera- 
tures. 
Two distinct transient creep mechaniams and a 
i-viscous creep mechaniam were observed. The 


transient creep mechaniam occurs at the lower 
temperatures (100° C. and 150° O,) according to the 
equation : 


t = ginė, ; 

where ¢ is the creep strain at time + This equation 
ig typical of the exhaustion theory of transient 
creep®* and is accounted for by a discussion Fa 
forward by Bmith*. At Higher temperatures (200° C 
and 250° 0.), the second transient creep term which 
obeys Andrade’s law! is dominant over the first, and 
an additional quasi-viscous term is present : 

em alin? + BER + yh 
A similar relationship in regard to a- and -transient 
creep has been found in pure metals by Wyatt*. 

At the highest tamperatures used (275° O. and 
ee a-creep ie negligible and the y term is valid 

to a critical time (#,) beyond which it ia 
at exponentially with time :‘ 

$< t e = BE 4 yt 

b> t em Belt yt, + ay {1 — axp—(t—t,)/a}. 
The critical time effect is believed to be due to the 
comparatively large instantaneous plastic strain (P) 
on initial streasing, giving rise to a disordered structure 
at crystal boundaries, and allowing a limited boundary 
creep strain (yt,) before further strain hardening. 
This view is by the constancy of the ratio 
yt /P. Te i8 Bopen tO: PUDDAN SAILARtANG oF is Wore 
elsewhere. 

I am indebted to Mr. J. V. Hardwick for discussions 
on the above work and to Mr. L. J. Davies, director 
of research, The British Thomson-Houston Oo., Ltd.. 
for permission to publish this communication. 


G. 0. E. OLDS 
Research Laboratory, : 
The British Thomson-Houston Co., Ltd., 
Rugby 
Aug. 18 


t Oottzell, A. H., and Aytekin, V., J, Inn. Metals, 77, 880 (1950). 
. Phys. Soa., 61, 201 (1048). - 
‘Wyatt, O. H., Pro, Phys. Soo., B, 66, 450 (1983). 
t Oottrell, A. H3 J. Afeok. Phy. Solids, 1, 53 (1052). 
* Mot ¥., and Nabarro, F. N., Oonf. on B 
h T a ax B. trength of Solids, 


1 Dervis, 1., and Thompson, N., ene Soc., B, 68, 847 (1950) 
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Structure of lon-exchanged Forms of 
Chabazite 


Taa structure proposed: by Wyart* for chabazite 
includes only the case for the divalent calcium ions, 
in the positions + (0-17, 0-17, 0-17). In the case of a 
chabazite containing monovalent ions, these must 
also be placed on the triad axis if the symmetry D,,* 
is to be maintained without the formation of a ‘defect. 

’. Barrer* has shown that ion 
forme of chabasite rich in the alkali metal cations, 
among others, give X-ray powder photographs show- 
ing negligible alterations in spacings when compared 


) 
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1. Prajection of the fr atx-membered rings of atumintums 
= and gilioons in the upper half of the unit cell of chabasite 


with the parent mineral. ‘This indicates that the 
alumino-silicate network is easentially the same for 
all the cations, fram lithium to cesium. Initially, 
it would suitable to place these ions at the _ 
points (0,0, 0), (0-5, 0-5, 0-5) and + (0-25, 0-25, 0-25). 
However, these four positions are not all equivalent 
to one another, and, further, the situation of a cation 
at (0-5, 0:5, 0-5), for example, where it is in the centre 
of a ‘cage which is otherwise devoid of atoms, is 
unlikely. 

A further alternative, also mentioned by Wyart 
as & possibility for the calcium form, is that the ions 
occupy the positions (0-25, 0-25, 0-75), giving, as he 
states, six’ equivalent positions. ‘This would result 
in @ ‘defect structure’, rice gh ial ert 
originall by Taylor’, with ei two di- 
valent me our monovalent ions m a statistical dis- 
tribution between six of the lattice pointa. 

Fig. 1 is a projection of the four six-membered 
silioon and aluminium rings found in the upper half 
of the unit cell of chabazite. The centres of three 
of these approximately planar rmgs represent half 
the six crystallographically equivalent positions 
(0:25, 0-25, 0:75) denoted by A. The dotted line in 
each of the A rings indicates the position of the 
widest portion of the hexagon formed (7-4 A.), the 
other distances being amaller and equal (6-2 A.). Hach 
silicon or aluminium takes part in four rings of the 


type ahown, ao. that on the average each contains 


four silioons and two aluminiums. A little considera- 
tion will show that it is impoamble to place ailicons 
and aluminiums in these rings so that the positions A 
pre equivalent while the ratio of silicon to alaminium 
remnaing at two to ane. Therefore, it followa that 
` two only of these positions can be energetically 
equivalent, due to the presence of both aluminium 
and silicon atoma, although all three are orystallo- 
graphically equivalent. 

From the above discussion, it is 
four monovalent ions in the unit cell of chabazite 
may be in four of the six positions given by (0-25, 


Q +25, 0-75) without the resultant lattice necessarily - 


having the characteristica of a ‘defect structure’. 
There is not room to accommodate the larger cations 
exactly in these sites, with the result that same slight 
displacement of these ions to fresh equilibrium 
positions will oceur. 
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ee t ny ae ee the olse 
of a chabazite containing only divalent ions, since 
all pace of minimum potential energy for a mono- 

ent ion is not necewsarily representative of the 
potential energy-well for a divalent ion. In complex 
structures of this type, ıt is probable that cation- 
cation coulombic repulsion forces are of great import- 


anoe m det 

that there is an error 
in “Btruktorbericht t, thə positions of the 
silioon-aluminium atoms in chabaxite are shown with 
Zg; = — 0-14. This should read Zg; = — 0-01. ~ 


: I’ R. Baarrra 
Chemistry Department,- 
University, 
Sheffield 10. July 27. 
1 Wyart, J., Bull. Soo. Frano. Min., 66, 81 (1083). 
* Barrer, i. ML, J. Chom. Soc., 2842 (1950). 


*Taylor, W. H., £. Eria., 74, 1 (1080). 
+ “Strukiarberiont’’, 8-4, 151 (1933-88). 


- Small-Angle X-Ray Scattering and 
Interparticle Interference In Rayons 


Tan scattermg of X-rays at small angles by fibres 
furnishes important Information about their micro- 

structure. in a systematic study of this 
type of X-ray scattering by fibres', it was found that 
in the swollen condition these materials exhibit a 
more intense scattering over a much wider angle 
than in the dry state ; this has been confirmed by 
othars**, The effect was explained by the denser 
pecking of the scattering particles (microcrystallites) 
in the dry stete, and the greater extent of interference 
of the scattered radiation fram. partioles 
to be expected in this condition, aa compared to the 
swollen condition where the particles scatter more: 
independently. 

An investigation of the by fibres in 
diages between ths dry oi Watly A 
proved of interest for obtaining a Insight into 
the phenomenon of interparticle Interference in these 
materials and with regard to the experimental con- 
ditions ensuring & reliable determimation of micro- 
crystallite size in fibres. 

gel Rg cal a Vn aa Ae 
are two rayons of hi orientation : 

(courtesy of the Celanese Corporation of peas 
and ‘Fiber G (courtesy of the du Pont de Nemours 
Company). ` Highly monochromatized Ka radiation 
and a beam of high quality obtained with two oom- 
bined quarte crystals was used for the investigation. 
The distance between le and film was 20 op. 

Fig. 1, A and B are full-size re uctions showing 
the scattering by these fibres, 4 m the dry condition, 
B in the water-swollen condition, O swollen beyond 
the water-swollen condition. The exposure in A, B 
and O is the same and the same fibre sample was 
used im each oase. The p ions of average 
diameter of fibres in A, B and O are about 34-4} to 
5—-5¢ to 6. The swelling beyond the water-swollen 
state is atill of a purely intarmicellar nature. The 
exact distribution of intensity ia given by the curves 
of Fig. 2. 

From the patterns and curves it is seen that the 
scattering of the fibre in the dry condition, A, is 
limited to a narrow distance from the centre, 
whereas the swollen fibrea, B and O, show a wider 
distribution of mtensity. In the water-swollen 


condition, B, the intensity passes through a maximum 
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sr ea interes at hie Haaren E ER bauion 
` explained by others’. Maxima or inflexion points are 
found m almost any condition between the most 
compact (driest) and fully ewollen states; some 
examples are given by the curves B, B’ in Fig. 2. 
If the fibre is swollen beyond the water-swollen 
condition as represented by C, a distinct maximum 
is no longer observed. A slight inflexion is still seen 
in the carve O for ‘Fortisan’; but even this is no 
longer present in curve D in Fig. 2 (for “Haber G’). 
The overall intensity in cases O and D is very much 
higher than in any of the other cases notwithstandmg 
the higher absorption of X-rays by the highly 
swollen material. 

The above finding that the extent and shape of 
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of interparticle interference in the denser states of 
packing. The presence of a minimum, maximum or 
inflexion point at lower degrees of swellmg can be 
predicted mathematically on this basis. At a sufi- 


~ ‘eure 





1. Small-eangie X-ray "Fortiean’ and ‘Fiber € 
A *Fortman’ in state, at Kateg in 

The same. (0) ’ beyond the water-ewollon 
CD) ‘Fiber G swollen beyond the water-mroilen 
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2. Distribution of tntensity in scattering 

Fe n a eas ieee a ten rd 
‘Fortean’ in dry state. (8) “Fortiaan’ in fo intensity. 
‘Fortinan’ sw the water-svwollen state. (D) Fiber 
beyond the rollen. ; the does 

ahow infiexton The curves obtained In other cond! tions 

of with & are very almilar to those 
"Fortean (4, B, 0) 
ciently hi f swelling, the particles will 
scatter in ee ae single-particle curve’ 


is obtained. This is in agreement with the complete 
disappearance of the inflexion as observed with 
‘Fiber G in the highest swollen condition. 

From the ‘single particle curve’ it is possible to 
determine the size of the scattering particles by 
Donni the logarithm of the intensity against the 
square of the scattering angle (see ref. 1, 1950 5). 
If a straight lme is obtained, the particle size can be 
calculated from the slope of this curve. From 
scattering curves of type D, straight-line logarithmic 
curves were actually obtamed, from which a particle 
sizo of 45-9 A. was calculated for ‘Fortisan’ and of 
40-6 A. for ‘Fiber G. (The value for particle size 
refers to the diameter of the elongated cylinder 
supposed to constitute the If the 
particle is not cylindrical, the value is a measure of 
the radius of gyration of the particle around ita long 
axis.) If rayons are investigated under unsuitable 
experimental conditions (for example, curves of type 
A and B) straight-line logarithmic curves are not 
obtained. 

A full account of the above experiments and of 
small-angle X-ray scattering by rayons in general 
will be published elsewhere. 

A. N, J. Hayy 


School of Textiles, Clemson Oollege, 
Clemson, South Carolina. 


April 15. 
1 Heyn, À. N. J., J. Amor. Chem. Soo., "70, 3188 (1948); Text. Has. J., 
ss i ae ieee. Chem. Soc. 78, ZIBA (1050 a); TR, 
r ae .. Kratky, O, and Porod, G., $. Blsakiroshem., 50, 


t ekma, D, , Herman, P. H., and Weldinger, A., Meters, 170, 360 
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Use of Non-geometrical Perspective in 
the Two-dimensional Representation of 
Solid Objects 


Ir a scene be photographed with a camera the 
lens of which is at a distance D from the negative, 
it is generally agreed that a print from the developed 
negative, viewed from the same distance D, may 
be held up m front of the original scene so that it 
will then be observed to provide a representation 


.of the original which is ‘oorrect’ in perspective. ` ` 


If the print be a transparency and viewed with one 
eye, pomts on the original may be sean to be covered 
exactly by corresponding points on the photographio 


image. 

Buch prints are described as giving ‘oarrect 
Sh eld when viewed from the distance D. 

y photographic ‘enlargement’ or ‘reduction’, print 
dimensions corresponding to multiples (or fractions) 
of D may be had from the same negative. This is, 
of course, the usual practice in modern photographio 
work. For example, prints held in the hand and viewed 
from a distance of 10-12 in. may thus be obtained 
m ‘correct’ perspective, even.though the distance Ð 
in the camera was much leas than this amount. 

It is, however, noteworthy that if testa be made 
away from the original soene with a number of 
prints of differing degrees of enlargement, the print 
selected as presenting the most lifelike representation 
of the origina] will be not that which gives ‘correct 
perspective’ under the particular conditions of 
viewing, but one which would require to be viewed 
at a greater distance if ‘correct perspective’ con- 
ditions were to be obtained. This facb is widely 
ol sana by professional photographers, theories of 
geometrical perspective notwithstanding. 

Consideration of an addrees by Dr. R. H. Thouless: 
provides an lanation of this anomaly. The 
following quotation, removed from ita context, may 
be inserted here. “If an object is moved to twice ita 
previous distance from our eyes, it does not look 
half its previous fize. It may, for different. indivi- 
duals, look three-quarters of ita previous size or 
the apparent mre is in between the retinal size and 
the real size.” Hence a two-dimensional print, 
viewed from a fixed distance, will more like 
the original scene of finite depth when the dimimution 
of scale of reproduction with distance is leas than 

e would dictate. This 
18 a a arth use of a print which 
is Viewed at a ce which is leas than that neoces- 
sary for ‘correct perspective’. The optimum ratio 
of enlargement will differ for various individuals ; 
but m theory at least, the ratio could be chosen to 
give a print which was most rally acoepteble as 
providing an appearance of oai perspective, 
“thet is, appearing ‘lifelike’, under given bbe 
conditions. These observations should be qualift 
by certain limitations mentioned in Thoulesa’s 
addreas (loc. ott., p. 207). 

Similar considerations may provide one reason for 
the lack of artistic success of art studenta who 
attempt drawings of solid objects as if they were 

exercises in geometrical perspective, measuring up 
- the scene on a pencil held at arm’s length. 

So far, neither artiste nor photographers have been, 
able to explain in terms acceptable to the scientist 
why representations in correct geometrical perspec- 
tive are not those most acceptable to the eye, even 
where they have clearly understood this fact. It 
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would appear, however, that the key to the state- 
ment and discussion of the phenomenon in scientific 
terms has been available for some time. 

J am much indebted to Dr. Y. R. Pickles for his 
advice in this matter. 
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Pointe SHORT 
Electrical Engmeering Department, 
University of Durham, ak College, 
Newcastle upon Tyne, 1. July 30. 


‘Rye and Brain Factors in Visual tion’’, 
aia ica L038, Section r Proiden Addeeen), 
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Pozzolanic Activity of i Ash produced by 
the Eruption of Mt. Ington, New Gulnea 


On January 21, 1951, Mt. Lamington, New Guinea, 
commenced a series of violently ‘explosive eruptions 
during which large quantities of steam and ash were 
losions occurred on January 
27-28 and on February 19, 1951, after which volcanic 
activity slowly subsided. 

Such sccumulations of volcanic ashes can be of 
interest because they may constitute suitable sources 
See 10 material. Lea’ has defined pozzolanas 

materials which, though not cementatious 
in themselves, contain constituents which, at ordinary 
temperatures, will combine with lime m the presence 
of water to form compounds which have low solubility 
posseas curate properties”. In recent years 
much interest has bean aroused in the use of pozzolanic 
materials in maw concrete work. Such materials, 
blended in suitable proportions with portland cement, 
not only increase the supply of available cement at 
very low cost, but also are regarded as improving 
the durability of concrete. 

Samples of Mt. Lamington ash, which were obtained 
by the Bureau of Mineral Resources, were subjected 
to examination and to a number of testa to determine 
their pozzolanic activity. The ash, which had the 
chemical composition of an andesite, consisted largely 
of particles that passed through a No. 18 and were 
held on a No. 150 B.S. sieve. Tests, acoordmg to the 

ure of Mielens et al.*, showed that the samples 
of ash reacted readily with sodium hydroxide solution 
and that silica was dissolved. These observations 
indicated that the ash should act as a pozzolana and 
that fine-grinding, which enhances reactivity, would 
be necessary for the satisfactory preparation of the 
pom:olansa. 

Flexural s testa were made on small-scale 
(¢ im. x $inm. x 4 in.) mortar specimens and, after 
rupture, the ends of the specimens were tested in 
compreasion. The technique of making the speci- 
mens, their storage and detaila of the testing pro- 
cedure will be described elsewhere. The mortars 
consisted of a lanic cament and quarts sand 
(— 25 to + 58 BS. §. mesh) mixed in the ratio 1:1 
by.weight. The pozzolanio cement consisted of mix- 

tures of lana (ground to — 300 B.S. mesh) and 
ae lime in the ratio of 2:1 by weight. For 
control purposes lime alone was used in some 
as the cementing material. The modulus 

of ture and oom strength at ages to 

s eight days ot the A dete aa eT 
in the table. The material used in pozzolanic mortar 
A was taken fram the lower ash layer, that in mortar 
B waa from the upper layer. 

These results icate that Mt. Lamington ash 


and that it could be 
oe ieee blending with portland 
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cement. The resulta also suggest that other similar 
voleanic deposits may be potentially valuable. 
Further work on the behaviour of blended portland- 
pozzolana cementa is in progress and will be reported 
elsewhere, 

We are indebted to Dr. H. G. Raggatt, former 
director, to Dr. N. H. Fisher, chief geologist, to Mr. 
A. H. Debnam and to other officers of the Bureau of 
Minerals Resources for securing the samples of ash 
from Mt. Lamington and for chemical analyses. 

K. M. ALAHXAND AR 
H. E. VIVIAN 
Cement and Ceramics Section, 
Division of Industrial Chemistry, 


Melbourne. z 
I F.K., 8 the Qhemts of Cementa, Btoakhoalm, 
“eek (ites Ie on iene, 


* Mlelens, BR. O., Greene, K, T , and Benton, E. J., J, Amer. Concrete 
Inat., 19, 193 (107) 


Amino-Acids and the Growth of Isolated 
i ` Oat Embryos 


Tarea have been numerous reports of interactions 
between amino-acids in their effects on the growth 
of bacteria and fimgi, while relatively few inter- 
actions of this type have been reported in studies 
with higher planta. Mixtures of amino-acids have 
been found to interact in their effects on the growth 
of immature Datura embryos'. Antagoniams have 
been reported between canavanine and structurally 
related amino-acids in their effecta on the growth of 
Avena ooleoptile sections’ and immature embryos of 
maize’. Experiments reported here extend these 
obeervations m so far as they expose a series of 
interactions between ijo-acids in their effecta on 
the growth of mature Fi HAAA of oat. These inter- 
actions have been observed as antagoniams between 
individual amino-acids in their effects on root growth. 

Embryos of oat (var. Victory) were grown in 
sterile culture in the dark at a temperature of 
25 + 1°O. Each embryo was grown in a separate 
culture vessel, in which it was supported at the 
surface of 50 ml. of liquid medium. The basal medium, 
to which the amino-acids under test were added, 
contamed : (1) inorganic salts as used by Burstrom* 
for the culture of excised roota of wheat but with 
potasium chloride and calcium chloride substituted 
for the corresponding nitrates and with ferric sulphate 
omitted; (2) organic growth factors as used by 
White* for the culture of excised roota but with 
glycine omitted ; (8) 0:2 M sucrose. The initial pH 
of all media was adjusted to a value of 6-2 + 0-2 
by the addition of suitable quantities of 0-01 N 
sodium hydroxide. The media were sterilized by 
autoclaving at a pressure of 15 Ib. for ftve minutes. 

It was found that the total linear growth of the 
embryos could be substantially moreased by the 
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THU EFFECT OF AWINO-AGIDS ÑUPPLIED ALONA aMD IX COX- 
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addition of a vitamin-free casein hydrolysate to the 
basal medrmm. The effect of the hydrolysate could 
be simulated by supplying a synthetic mixture of 
eighteen amino-acids in its place. The effect of twelve 
of these ammo-acides was studied by supplying them 
alone and in pairs, at the same concentrations as 
those used in the mixture. The table shows the effecta 
of the amino-acids supplied alone (Exp. 1) and m 
combination with phenylalanine (Exp. 2) and with 
valine (Exp. 8) on the growth in length of the roota. 


-When supplied alone, eleven out of the twelve 


amino-acids were inhibitory to root growth, while 
one, arginine, had little effect. In the majonty of 
cages where amino-acids were supplied in pairs, the 
pair proved to be less inhibitory to root growth than 
was the most inhibitory of ita constituent amino- 
acids supplied alone. In oertain instances inter- 
actions were very marked. Phenylalanine was 
particularly effective as an antagonist for tyrosine 
and also showed marked interactions with serine and 
with threonine. Valine, which was the most in- 
hibitory of the amino-acids when supplied alone, was 
effective in relieving the mhibition of growth produced 
by leucine and by isoleucine. These two mteractions 
involving valme were striking in that the growth 
value obtained with the combination of acids ex- 
ceeded that obtained with either alone. 

The results of further experiments have confirmed 
the existence of a marked interaction between 
pDi-valme and Di-isoleucine and have indicated that 
no similar interaction occurs between Dr-isoleucine 
and t-leucine. Evidence has also been obtained for 
interactions between glycine and pi-serine and be- 
tween L-arginine and L-lysine. 

I wish to exprees sincere thanks to Dr. H. E. Street, 
under whose direction this work was carried out in 
the Department of Botany, University of Manchester. 

i G 


. P. HARRIS 
Department of Botany, 
University of Otago, 
New Zealand. 


Oct. 19. 
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4, 516 (1048). 


t Bonner, J., Amer. J. Bot., 38, 328 (1940), 
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Crystalline Inclusions in Aerobic Spore- 
forming Bacteria 


B. thuringiensis Berliner! is an aerobio re- 


forming bacillus, classified by Smith, Gordon and 
Clark" aa Bacillus cereus var. thuringiensis, because 
apart from its pathogenicity for certain insectes and 
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film. Untamed, Robinow’s teshnwroo 
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(1) B ikuriagisnne. Alr-mounted nigromn 
(ref, 6). x moo 
(2) Orystal-bearing oll of B. teertagivarts in 
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most cleanly with Victoria blue. Wrth the acid dye 
ponceau, de xylidine dissolved in N/10 hydrochloric 
acid they stain a pale orange-red. After hydrolyms 
in N hydrochloric acid at 60° for 15 mm. or m 
N/3 nitric acid with 0-1 per cent potassium per- 
manganate, the orystals both free and within the 
calls are unaltered in size and shape and take up 

: the stain more easily than before 
hydrolysis (Figs. 4 and 5). 

The are readily soluble in 
dilute alkali but are maoluble m water, 
physiological saline, ethanol, methanol, 
chloroform, ether, benzene and gcoetons. 
When dilute alkali is nm under an 
air-dried ocoveralip preparation of oryg- 
tala and spores, the crystals, while 
still retaining their shape, greatly im- 
crease in gize, then lose ther refractility 
and finally disappear, leaving behind a 
thin shell or membrane. 

A biological phenomenon in which 
crystalline inclusions have only been 
found in strains of bacteria pathogenic 
for msects must inevitably, in the 
absence of additional observations, lead 
to some speculation as to the poesible 
association of inclusions with patho- 
genicity. The crystals have certam 
features in common with the nuclear 
polyhedral melusion bodies 
as elucidated by Bergold*; but their 
ability to take up stains w similar to 
the cytoplaamic melugion bodies of 
Smith and Xerost. They differ, how- 
ever, in that so far as has been observed, 
only one crystal is formed in each cell. 
At the moment nothing is known about 
their composition, whether they oon- 
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maturity. 400 
(8) and spores in Ro. 7 i o atiina of ‘Bporeine’ ar tain & virus or phage, or whether the 
bad pethogento for ere kuhna Jacobs (raf. 6). Ta, formation is a genetical charac- 
in wia nite acio oon G'i per oent potassinm ethod 2, teristic of the organism which is in some 
reL 7). B i violet and photographed mounted in water. way connected with the formation of a 


(5) Orywtals alternating with in achain of B. 


hydroohlorio aud at 00° 0. for 15 min, and atatned with arystal violet. 


mounted 
(6) Orystal attached to free spare. 
mounted in water. 


tho tendency of the spores to lie obliquely in the oll, 
from B 


the is indistmguishable . cereus. 
During a study of spore formation in this organism, 
it was noted that the spores were invariably acoom- 
panied by what a ee ee 
crystals (Fig. 1). cell contained only one 
crystal, and the order in a chain of cells was random. 
The crystals vary a great deal in size (Fig. 4) but are 
always the same shape, and are set free with the 
spores and persist indefinitely. Occasionally a crystal 
may be firmly attached to a spore (Fig. 6). Lysis 
may occur in the early stages of spore formation 
a a aad spore 


(Fi 
Cities of spore-forming insect pathogens (variants 
of B. cereus) from other sources have been examined 
and it has been found that the majority form crystals 
on sporulation (Fig. 3). All strains of B. cereus that 
were obtamed from other sources and which were 
not known to be ogenic for insecta, together with 
ee ee failed to 
form orystals on sporulation. 

The crystals stam-readily with Giemsa but moré 
intensely with basic fuchsin and orystal violet, and 


in 
Btatned with ta cry violet and photographed 


in toxic substance encouragmg septicemie 
phed = of the insect larves. 


O. L. Hannay 

Science Service Laboratory, 
University Sub-Post Office, N 

- London, Ontario. Sept. 29. 
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‘Smith, K. H., and Xaros, N , Perastt., 43, 178 (1968) 
*Rohmow, O. F. (personal communtoation). 

* Jacobs, 8 R., Proe. Soe. App. Dax., 18, 83 (19380). 

tT Robinow O. F., J. Gem. Miraroisol,, 5, 439 (1051). 


Acetylcholine in Blowflies 


A BIUDY of two be tae of blowfly, Calliphora 
erythrocephala and sericata, haa shown that 6 
rapid synthesis of an acetylcholine-like substance can 
take place in extracts prepared from these insecte. 
This saynthesis, which occurs im the absence of 
additional substrate, may account for some of the 
high concentrations of acetylcholine which have been 
previoualy reported in insects. 

Flies were immobilized by cooling at 0° C., weighed, 
and extracta pre according to one of the follow- 
ing methods: (A) grinding in a Potter-Hivehjem 
homogenizer‘ with Ringer solution containing 0-001 
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per cent eserine sulphate and acidifled with 0-33 N 
hydrochloric acid, followed by boilmg as described 
by Feldberg’; (B) homogenizing with non-acidifled 
Ringer solution containing either 0:001 or 0-05 per 
cent eserine sulphate, using 1 ml. Rimger/100 mgm. 
fly tissue. In each case the homogenate was centri- 

to remove chitin and tiasue debris. The 
acetylaboline content was then assayed immediately 
or after moubetion at 18°C., using the frog rectus 
abdominus muscle preperation, allowance being 
made for the presence of substances in 
the extract as recommended by Fel . Results 
obtained with extracts prepared according to ‘method 
A are given in Table 1. 

When tiasue extracts were prepared. by method B, 
the acetylcholine content was much greater, and 
increased rapidly on incubation (Fig. 1). In a sample 
taken 45 min. after homogenising and boiled for 
l min., the acetylcholine content remained constant 
at 7-5 pom./gm., while in the moubated extract it 
increased to 35 ygm./gm. in 350 mm. 

Supporting evidence for the identity of the sub- 
stance synthesized in the fly extracts has been 


ether and concentrated in vacuo at 40° O. 
concentrate was extracted with ethanol and the 
extract again concentrated m vacuo. Two equal 
portions were taken and 15 ugm. acetylcholine added 
to one of them. Both portions were then run on 


Table 1. ACGITYLOHOLIGN CONTENT oF AxrTRscts MOX FLO 
(agm.jqm., timus, 


fresh weight) 
Oulipkors | Tawa 
Whales insect 1-7 18 
Head 6-4 3 
Abdomen — <0 25 
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Table 2. ACIYLOHDLIAN IN AXTRACTS FROM FIIES TERMLYTAD WITH 
„~ (agro. jam. tiwue, freah weight) ` 





Whatman No. 4 paper using the n-propanol/formioc 
acid/water mixture described by Whittaker and 
Wijesundera’. The chromatogram was cut into ten 
sections, and each section eluted with 10 ml. Ringer 


~ solution and the eluates then assayed on the muscle 


preparation. The resulta showed no detectable 
separation of the active material in the extract from 
the acetylcholine added. 

Tobias es al.* have shown that there is a considerable 
MCrease in the acetylcholine content of flies after 

with DDT. They found 47 ugm./gm. in: 
normal flies (Musa - domestica), whereas DDT- 
poisoned flies examined at the prostrate stage oon- 
tained 131 pgm./gm. The methods used by these 
workers would not have excluded the possibility of 
synthesis occurring in the extract, and therefore this 
effect was re-investigated. Adult flies (Calltphora 
erythrocephala) were confined for 10 min. in a glass 
cylinder coated with DDT. Symptoms of poisoning 
developed rapidly and the msecta were prostrate in 
about 4 hr. At this time the synthesis in extracta pre- 
pared from these flies by method B-.was found to be 
much greater than in extracts prepared from control 
flies. In extracta from flies showing intense 
activity 1 hr. after treatment with DDT, the synthems 
was leas than in the controls. The resulta in Table 2 
show the amounts synthesized in extracts pared 
eaa HG ee ia maT and 4:5 hr. after 
DDT treatment. 

These resulta suggest that the’ large increase in 
acetylcholine in flies poisoned with DDT and at the 
prostrate stage is due to an increased rate of syntheais 
in the extract which is not necessarily related to the 
acetylcholine content of the insect. 

There is, however, a small increase in the bio- 
ee ee 
from flies poisoned with, D The morease was 
equivalent to leas than 0-5 ugm./gm. and could be 
demonstrated in flies only 20 min. after exposure to 
DDT; it is therefore not due to a rapid synthesis 
occurring during the preparation of the homogensie. 
This increase in biological activity has also been 
demonstrated. m flies which were killed by immersion 
in liquid nitrogen 20 min. after treatment with DDT. 
In this case the frozen msects were homogenized m 
10 per cent trichloracetic acid and the extract 
aseayed after removal of the acid with ether. The 
nature of the substance remains to be investigated. 

This work was carried out while on leave from the 
Pest Infestation Laboratory, Slough, and I wish to 
thank Dr. T. Mann for his advice and interest. 


8. E. Lewis 
Molteno Institute, 
University of Cambridge. Aug. 5. . 
1 Oorteggianl, M., and Berfaty, A., C.R. Soe, Fiol., 131, 1124 (1989), 
ony: , B, J., and Brown, B. H., J. Coll Comp. Physiol., 18, 401 


* To J. M., Kollros, J. 7, and Se J. J. ORL O Phyeiol., 
"iso ties). = i 


i Potter, V. BR., and Eirehjem, O. i. J. Biol, Chem., 114, 405 (1936). 
*Woldberg, W., J. Physiol., 101, 432 (1943). 
t Feldberg, W., J. Phystot., 108, 367 (1945). 
"Whittaker, V. P., and Wljesondera, S., Dioskem. J., KL, 348 (1062). 
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i Detéction of Fostal and Sickle-call ` 
. Hæmoglobins in Human Anæmias 


Wa have systematically examined a large number 
(175) of normal and ansmic bloods for the 
presence of fotal hæmoglobin (F-Hb)* by three 
methods: (a) the ion of the tryptophan fine- 
the moving-plate method of 


-Holiday*, from which the relative proportions of adult 


«' (A; Hb)! and foetal hemoglobin can be estimated‘ 


when more than 10 per cent of the latter is present, 
th smaller proportions cannot be detected ; 
(b) Rich ‘slope’ method*, using the Unicam 
SP.500 See a a which has the same order 
of sensitivity ; (c) the rate of alkalme denaturation 
at pH 12-8, which provides a sensitive means of 
detecting the more alkaline-reaistant fostal . hemo- 
globin‘. 

A photoelectric colorimeter is used for 
the rate of increase of absorbance (optical density) at 
640 mu due to the formation of alkaline hematin, 
and the obeervations are treated as a first-order 
proceas. Normal adult hæmoglobin shows a single 
component with half-reaction time (#) at 20° of 
11-8 sec. (8.D. 2-3), whereas at birth oord-blood 
contains 70-80 per cent of fatal hæmoglobin with 
tį of the order of 10* sec. As little as 2 per cent of 
fostal hæmoglobin can be detected by ‘tailing’ of the 
ee oe E 

@ good estimate of the fotal component can be 
obtained by extrapolation. 

The presence of sickle-cell hæmoglobin (S-Hb)? is 
readily determined by measurement of the solubility 
of the reduced hmmoglobm m pH 6-7 phosphate 
buffer ‘at ionic strengths (I'/2) between 3-84 and 
5-457, Regression. lineg differing in height on the 
(log) solubility axis but not m alo 
obtained for the solubility of no adult hemo- 
globin and for the mixed hwmoglobms from sickle 
trait and sickle-cell ansamia At [0/2 = 
4-75, the mean solubilities for hæmoglobina from the 

were 6-38, 2:00 and 0-66 gm./litre 

(The greater proportion of sickle-cell 


prea 
ably the explanation for the higher Acar te of 
the former after reduction.) 

The three methods for detection of fotal 
hemoglobin are very reliable when used in coon- 
jonction. The 70-80 per cent of fostal hamoglobm 
present at birth is rapidly replaced by adult heamo- 
globin during the first four montha of life. Blood 
from cases of acute leukgmias, erythro-leukwmia, 
myelosclerosis, paroxysmal nocturnal hmmoglobin- 
uria, aplastic, hypochromic and megaloblastio 
anemias, ‘and from a target-cell ansmia im. liver 
disease, has been examined; also from a wide 
variety of familial hemolytic anemias associated 
with sp ia or ovalocytogis, or in various 
atypical forms*. The great majority has contained 
only adult hæmoglobin, or not more than a trace of 
fætal hæmoglobin (leas than 3 per cent, and this 
detectable by the alkaline denaturation method only). 
However, in one child of three years with acute 

peramyeloblastic leuksmia, 10-20 per cent of 
foetal hæmoglobin was present. 

In Mediterranean and sickle-cell anmmias fotal 
hæmoglobin may be encountered more frequently**1*. 


- We have found 12-20 per cent of fatal hæmoglobin 


in the erythrocytes of a Cypriot child of three years ; 
this child’s a cells, and those of two other 
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Mediterranei , traits: ‘sontained only ‘the adult form. - 

ied eek oe ek y 
pent af foetal hæmoglobin persisting in a child of,’ 
one year, but none in a further flve cases in adulta * ` 
or in sixteen cases with the sickle trait. Both parents’.” 
of individuals with ansmia of sickle-cell type do not” , 
always carry the sickle trait, but one may carry the 
Mediterranean or some other trait**, In our work, 
erythrocytes from three affected offspring from three 
Se eg ee eo) conten, paeont; 

wa i cent ahd no fostal hemoglobin. . 

t appears that the presence of fostal hemoglobin 
after infancy is associated with the hereditary 
Mediterranean, sickle-cell and related diseases. In 
other hereditary hmmolytic conditions, and in severe 
blood dyscrasias, 6ven those with extra-medullary 
hramopoiesis, the hemoglobin is moat usually of the 
normal adult.type. 

We are grateful to many colleagues for blood 
samples. <A fuller account will a elsewhere. 
G. H. 


BBAVEN 
Medical Research Counci eee een Unit, 
London Hospital, 
London, E.1. 


J. OC. WETE 


Department of Pathology (Hmmatology), 
Postgraduate Medical School of London, 


1 Blood, 8, 386 (1953). 

1 Jopo, H. NL,‘ in: Baroroft Memorial Yaiume’’, 205 (ect. 
by F. J. ar nocatten and J. O. Kendrew. London, ATAN 

* Holiday, B. B~ J. Sei. Inar., 14, 166 (1987). 

. DA T H., Hoth, H , and Holiday, 3. R., Dlookem. J, 40, 874 

* Rich, A., Proe. U.S. Nat, Acad. Sei., $8, 187 (1953). 

* Jorrits, J. H. P., “Hemoglobin : Bareratt Memorial Votome’’, 261 
CLondon, 1049). 

*Peruts, W. F., and Mitehwon, J. M., Nature, K pins hag 950 
M. A. W, and Burlsh, go Venue, 197, ob (Tobi) (1051). 


J “ain and O ‘brim, J. T 

Memorial aed BB, Hemoglobin 
pa AAR Sabwyn, J. G., and 
. Mod., R.B., £8, 70 (1068). 


2 Ne e eee (1961). Singer, K., Charnoff, A. I., 
aN Eat bea oe, 420 (1051). 
1 Itano, H. A., Saenos, 117, 80 (1958). 


Preventlon and Cure of Enzootic Muscular 
Dystrophy in Beef Cattle 

TNVASTIGATIONS carried out in collaboration with 
the veterinary investigation officers in Scotiand have 
shown that a muscular dystrophy of- suckling beef 
calves is quite commonplace. In Inverness and 
adjoiming counties it appears that the disease occurs 
on some 15-25 per oent of all farms rearing beef 
cattle, and that the incidence on these farms may 
occasionally approach 90 per cent. Studies of the 
gross and microscopic pathology have shown the 
disease to be very closely comparable to both 
mental vitamin E deficiency’ and the ood- D 
oil toxicity syndrome** of calves. Furthermore, 
analyses of the feeding-stuffs making up the winter 
rations of the cows in these areas indicate that the 
intake of a-tocopherol is very low‘. The disease 
almost invariably oocurs m calvea born mdoors in 
spring to mothers which have been housed since the 
previous, autumn. 

ta, which have now been carried out on 

twenty ‘susceptible’ farms in the viamrty of Inverness, 
show that vitamin E will prevent the disease. On 
each farm half the cows were gi a-tocophery | 
acetate before parturition, and the remainder were 
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* Dyatro was d before the third of lfe, that ls, 
rior to t of calf with tocopherol. It receded when 
tose theral. wen ive. i ; 


not treated. The calves born to these two groups 
were again subdivided, half receiving «-tocophery! 
acetate and half none. The incidence of dystrophy, 
including deaths due to cardiac failure sesociated 
with degeneration of the myocardium, is summarized 
in the acoompenying table. 

No cases were observed in the group m which both 
dam-and calf received tocopherol; but an incidence 
of more than 25 per cent occurred im the groupe 
which received none at any time. In calves which 
died, dyatrophic lesions were found and the creatine 
content of the muscles was depreased. When diag- 
nosis was unequivocal, treatment of the calves was 
instituted, with complete recovery in all cases. 
Further field observations have also shown treatment, 
if commenced in the early stages, to be completely 
effective. 

Studies of blood tocopherol concentration have 
shown that on farms where the disease is severe the 
concentration of tocopherols in the serum was leas 
than 40 ugm./100 ml., which is considerably below 
the normal value of more than 150 pgm./100 ml. 
found in normal healthy calves m Ayrshire. 

Full details of these i te will be published, 
elsewhere. We are mdebted to Roche Producta, Ltd., 
for gifts of some of the tocopherol used in these 
studies and to our colleagues for their asistance. 


K. L, Buaxrer 
Hannah Dairy Research Institute, 
Kirkhill, Ayr. 
G. A. M, SHARMAN 


North of Scotland College of Agriculture, 
Vetermary Investigation Laboratory, 
8 Union Street, Inverness. 
Aug. 5. 
1 parit E L., Watts, P. B., and Wood, W. A., Brit, J. Nutr., 6, 125 


1 Blaxter, K. L, Wood, W. A., and MacDonald, A, M., Brit, J. Nutr., 
7, 34 (1053). 


* Blaxter, K. L., Brown, F., and MacDonald, A. M., Brot. J. Nutr „7,287 
‘Brown, F., J. Sou. Food Agrie., 4, 161 (1058). 
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Linkage between Pulmonary Tumours and 
Vestigial Tail in the House Mouse 


THE occurrence of pulmonary tumours in the mouse 
has been shown to be controlled by multiple genetic 
and non-genetic factors, the tumours appearmg when 
the combined effect of these factors surpasses a 
physiological threshold!. Tests for Imkage*" have 
demonstrated association between the occurrence of 

ulmonary tumours and the lethal yellow (47), 
exed tail (f), hairless (fr), and the linked genes 


¢ 


1007 


shaker-2 (sh-2) and waved-2 (wa-2). There was 
evidence that the relationship to AY was due to the 
positive effect of the gene itself upon susceptibility 
to this type of tumour. Whether or not the relation- 
ship to the other genes represented true linkage was 
not ascertained; but certain evidence suggested 
BECO affects. 

Recently, testa have been made for linkage between 
pulmonary tumours and vestigial tail (vt), a new 
recessive mutation that arose in this laboratory?. 
During this time, Michie’ has located w in linkage 
group VII within a few units of sh-2 and about 19 
umts from rex (Re). This would place v about 
35 units from wa-2, which is on the other side of 
sh-2 from Re. Regulis reported herem mdiocated an 
association between occurrence of pulmonary tumours 
and vi, and are in line with Michie’s evidence of close 
linkage between vf and sh-2 and with the preceding 
demonstration of sasociation between pulmonary 
tumours and 8h-2. 

This test utilized backcross mice produced by 
mating three strain A females to the vestigial-tailed 
male and backcromsing the F, males and females to 
vestigial. In strain A mice eighteen months of age, 
the incidence of pulmonary tumours is 90 per oent, 
which is the highest incidence reported for any strain. 
Following the intravenous imjection of 0-5 mgm. of 
1:2:5:6 dibenzanthracene, pulmdnary tumours 
occur in all mice of this strain at six weeks of age, 
and at sixteen weeks there is an average of 75 tumours 
in the lungs of each. The vestigial-tailod mice wero 
of a stock developed through vestigial x vestigial 
matings of hybrids of the original analysis of the 
trait’, 

Two hundred and two of the backcross animals 
divided approximately equally between + vi and 
oot, and as to sex, were tested for degree of suscept- 
ibility to pulmonary tumour development by inject- 
ing each intravenously at two months of age with 
0-5 mgm. of 1:2:5:6 dibenzanthracene dispersed 
in 0-5 o.c. horse serum. At eight months of age, each 
animal was killed and the number of tumours 
appearing on the pleural surface was recorded. The 
number of tumours has proved to be a sensitive 
quantitative measure of degree of susceptibility used 
in demonstrating differences due to genes or other 
biological factors and also chemical factors. As 
shown in Table 1, the normal tailed (+ vt) segregants 
were more susceptible to pulmonary tumours than 
were the vestigial-tailed (vt vt) segregants. The mean 
number of tumours in the two groups of + vt males 
combined was 10-5, whereas that for the two groups 
of v vf males combined was 4-0. The difference 
between these means is highly significant ; i = 4-26; 
P< 0-01. The mean number in the two groups of 
-+- vf females combined was 16-0 and that for the two 
groups of vt vt females combined was 8-96; the 


Table 1. QOOURRNNOR OF PULMONARY TUMOUES IN THH BEGREGATED 
Backoross HYBRIDS 


Mice with giren 


Genotype Bex of | Total No. of tumours Mean Xo. 
and sex | F, parent | mice of tumours 
0 1-10 11-20 21 + 
Fist 3 2 18 8 9 12 8 
Vix 3 2 13 0 0 47 
aad 8 31 5 1 46 
s x g 5 g Q 0 1-1 
Vix 0 li 10 14 175 
Fiw 0 66 1 1 8:1 
nN s 3 23 10 4 98 
a ow 1 8 1 i 56 
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difference between these means is likewise highly 
significant; $= 3-31; P < 001. Thus, an associa- 
tion between susceptibility to induced et 
tumours and vè is clearly established. 

In former testa it had been suggested that the 
decrease in both spontansous and induced pulmonary 
tumours associated with sh-2 and wa-2 was due to 
sh-2 itself. No differance in occurrence of pulmonary 
tumours had been noted when wa-2 had been tested 
in the absence of sh-2. Furthermore, there was a 
positive correlation between increased body-weight 
and increased occurrence of pulmonary tumours, and 
certain genes, including sh-2, and other factors affect- 
ing body-weight were ahown to be associated with 
a similar effect upon occurrence of pulmonary 
tumours. Oontrary to this foftmer ion, true 
linkage is now indicated. In the present testa sh-2 
was not involved and, furthermore, w w did not 
reduce body-weight more than could have been ex- 
pected from the absence of most of the tai. This 
would indicate a gene (or genes) influencing suscept- 
ibility located in |mkage group VII at a locus near 
enough to sh-2 and w to result in a difference m 
backoroas segregants, but poesibly so far from 
wa-2 that its effect was not detected m the test 
involving wa-2 alone. It is possible, however, that 
in the test of wa-2 alone the parental stocks were 


alike in respect to this susceptibility gene or these 


genes. 

In the backcross hybrids of this test there was a 
sex difference in susceptibility to induced pulmonary 
tumours in that the famales had on the average more 
tumours than the males. The mean number of tamoura 
in all + v females was 16-0, as compered with a mean 
number of 10:5 in all + v males. The difference 
between these means is hi significant ; è = 2-38 ; 
P is between 0-01 and 0-02. Furthermore, the mean 
number of tumours in all w vi females was 9-0 and 
that in all v vf males was 4:0; the difference between 
these two means is also highly signiflcant; t = 3-91 ; 
P< 0-01. In many former testa of strain A mice 
and their hybrid derivatives, sex differences have not 
been observed, whereas in certain groups of mice of 
other strains and hybrids of various types, sex 
differences have been observed; but in these cases 
the males have been more susceptible than the 
females®. 

In the present backcross segreganta it was also 
noted that more tumours occurred in mice from 
matings of F, males: x w of famales than in those 
- from F, females x vt vt males. This xB of doubtful 
significance, however, Inasmuch as there may have 
been genetio variation in the ot v mice in respect to 
pulmonary tumours which could account for more 
tumours in progeny of F, males, especially smoe only 
two F, males were used. in the backcross matings. 


W. E. Huston 
National Cancer Insttute, ` 
National Institutes of Health, 


aa Bethesda l4, - 
: Maryland. 
1 Heston, W. H, J. Nai. Owncer Ins., 3, 60 and 70 (1012). 
"Hesk W. H., J. Nat. Cancor Inat., 9, 187 (1941); 3, 303 (1042). 
1047) ; ty nb toe 861 esa: Bet, Cones A., Deringer, ins 
Gi Hughes, Ý. R» And 3 J. Nat, Cancer Inet., 
1141 (198 


‘s Burdette, W. J., J. Thoracts Sturpery, H, 427 (1052). 

4 Heston, W. E., J. Hered., 48, 71 (1951). 

‘Michie, D., Nature, 170, 585 (1052). 

‘Deringer, M. E, and Heston, W. H., J. Wat. Cancer Ins., 14 
(1963). 
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a aon between Nucleoside — 
olyphosphates 
. Durma an mvestigation of the mechanism” of 


phosphorylation of glucose by nucleoside triphos- 

phates we have observed the transfer of the terminal 

phosphate group of adenoame triphosphate to inosine 

aie aa The reaction can be formulated as 
OLLOWB : : 


YoL ive 


ATP + IDP e ADP + ITP. (1) 


This reaction is catalysed by an enzyme present 
In bakers and brewer’s yeast and in extracta of 
rabbit muscle. It has been directly demonstrated 
in the folowing manner: adenosine triphosphate 

labelled in both labile phosphate groups with 
Phosphorus-82 was mcoubated inosine diphos- 
phate and a dialysed protein fraction from brewer’s 
yeast. The appearance of radioactivity in the inosine 
polyphosphate fraction was determmed after sep- 
arating it from adenosine di- and tri-p by 
paper ionophoresis at pH 3-5 in M/50 citrate buffer. 
The results of a typical experiment are shown in 
Table 1. Also mcluded is an experiment m which 
inosine triphosphate was the labelled substrate. 


Table 1. TRINITE: OF PHOSPHATE FROM NUCLEOSIDE TRIPHOSPHATE 
TO NUCLEOSIDE DIPHOSPHATE 





$ E 0 ncn 


It can be seen that reaction (1) could result from 
ee ee as well as of a phog- 
phate group. I between these two 
Raabe cadh cf die four oo was isolated 
after an experiment similar to A in Table 1. The 


- fractions containing adenosine and inosine were first 


separated as described above and then subjected to 
paper ionophoresis at pH 4-7 in order to separate 
the di- and tri-ph tea. The resulta obtained, 
together with the values predicted for either type of 
mechanism, are ted in Table 2. It is clear from 
the resulta that the reaction is a transphosphorylation. 
The reversibility of reaction (1) is demonstrated 
by: the ability of mosine triphosphate to Po 
ate adenosine diphosphate (experiment Table 1) 
In experiment A the reaction proceeds until the 
amount of radioactive phosphate incorporated into 
the inosine polyphosphate fraction ap & 
af that originally present m labile 
Phosphate groups of adenosme’ triphosphate. The 
reaction in 8 ea (experiment B). 
approaches & limiting value. ‘Since m both 
cases the initial nucleoside triphosphate was labelled 
equaly in both labile phosphates, and the newly 


formed triphosphate contained only one labelled 
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Tabs 2%. DETEKTION oF THE SPECO Aovivrry oF THR 
CONPOANKTS OF THE 
(Figures represent ecamts per min./micromale) 





0 amino- 
adenosine . diphosphate 
lebaled adenosine, iphoto; volume, 0-65 mL 


phosphate (Table 2), the equilibrium constant of the 
reaction is approximately 1. . 
The reaction is specific for nucleoside triphosphates 
= donors and nucleoside diphosphates as acceptors. 
uclecside monophosphates do not participate in the 
reaction. We therefore propose the name nucleoside 
iphosphokinase’ for the new enzyme. 


transphosphorylation reaction can also be 
demonstrated o . In the præ- 
ence of hexokinase? and a preparation of 


yeast 

anneal eas spuds dehydrogenase’, which contains 

cleoside di okinase’, the rate of phosphoryl- 
ation of glucose by inosine triph te (as measured. 
by reduction of triphosph idi 
340 my ‘) is markedly moreased by catalytic amounts 
of adenosine diphospha 
found with adenosine triphosphate. A similar effect 
is seen if the new nucleoside triphosphate, uridine 
triphosphate’, is used as the phosphate donor. The 
resulta of an experiment with the latter are shown in 
It is seen that, as in the case with inosine 
hate, the rate of phosphorylation of glucose 
i I Fe, i ga hae On the 
enosine diphosphate, however, there is 
an immediate rapid reaction. The increase m absorp- 
tion at 340 mp has been adapted for use as a quantita- 
tive measure of uridine triphosphate. We have 
assayed a synthetic tion of uridine triphoe- 
phate, kindly farnished by Prof. A. R. Todd, and the 
value obtained was in agreement with the estimate 


bb ong 





s40 
Tho components of the reaction mixture were: Mid iis 
a TE O ween eian prey ra 
is nti ote (canoe ame 
kinase, id "diphoepboktnase and lucos- f 
vYotume, 1-0 mL : 
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derived from chromatographic analysis. This tech- 
nique would thus seem to offer a rapid and sensitive 
assay for nucleoside triph tes. 

It likely that the ously reported 


appears previ 
formation of uridine diphosphoglucose from adenosine 


triphosphate and uridime diph te in the presence 

of glucose-l-phosphate* involved ‘nucleoside di- 

phosphokinase’, since uridine triphosphate and 

glucose-1-phosphate react to form uridine diphospho- 
cose" ` 


It is also poæible that the previously reported 
slow rate of phosphorylation by uridine 
triphosphate’ and moame triphosphate may be due 
entirely or in part to thé contamination of these 

by traces of adenosine diphosphate, since 
‘nucleoside diphosphokinase’ occurs in the hexokinase 
and Z1aischenferment preparations used to test these 
potential phosphate donors. 

We w to thank Dr. H. M. Kalckar for his 
encouragement and continued interest durmg this 
work. 

P. Barat 
W. K. Joxuxrft 
Institute for Oytophysiology, 
University of Oopenhagen. 

* Researoh Fellow of the Ameriman Oanoar Sooty recommended 
by the Oommities on Growth, National Research Council. 
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sity, Oanberra, 3 
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Culture of Fucus Hybrids 


Ir has long been known that cross-fertilization 
could be carried out between any two of the three 
species of Fucus, Fucus spiralis L., Fucus vestoulosus 
L. and Fucus serratus L., and that sometimes quite 
a high percentage of hybrid zygotes would ti, 
There are no records, however, of the growth of 
hybrid sporelings -in culture beyond the first few 
segmentations. There are also only very few satis- 
factory records of naturally occurring hybrids, 
though it might be assumed, since the cross can be 
made quite readily in culture, that it would also 

occur in the sea. 

We have recently? described. two Fucus populations, 
one produced as the result of a clearance experiment 
on the shore at Port 8t. Mary, Isle of Man, and the 
other occurring naturally on the sandstone bank of 
the River Mersey at Eastham, Cheshire, populations 
which we believe to be hybrid swarms among the 
three Fucus species mentioned above. 

Since fertilized egge of hybrid origin are known to 
segment, and suspecting that hybrid ulations 
occur naturally, it seemed at least le that 
hybrids could be raised in culture. A to raise 
such hybrids- have been successful, and we have 
sporelings of Fucus serratus L., Fucus vesiculosus var. 
evestoulosus Cotton and the two reciprocal crosses 
between these two species growing in culture. The 
hybrids appear to devalop as readily as the parent 








5 mm, 





Fig. 1. crores of es pesiouloeus war. svesioulonus Ẹ x 


F. serratus ¢, 4 months ald 


species. All haye reached a comparable stage and 
at four months old are 4-7 mm. in length. Although 
the majority are still in the cylindrical stage with 
well-developed ‘apical hairs (Fig. 1), some have 
already flattened and are producing cryptostomata. 
_ The sporelings have been raised on glass slides and 
small stones in glass vessels containing Hrdschreiber 
culture solution in sea-water. The vessels are sus- 
pended in a constant-temperature culture tank kept 
„ab 10°0. and lighted from above by ‘Daylight’ 
fluorescent tubes for 18 hr. each day. No sar 
has yet been made to imitate conditions of ti 
exposure, and this has not a to be necessary. 
We wish to thank Prof. N. A. Burges, in whose 
Department this work is being carried out. ~ 
E. M. Burrows 
Hartley Botanical Laboratories, 
. University of Liverpool, 
Liverpool 3. ' 
S. M. Lonan 
Marine Biological Station, 
Port Erin, 
Isle of Man. 


- + Thuret, G., Amm, Se. Nat., 4, 197 (1854). 


1 Kniep, H., Fiora, 118-0, 381 (1025). 
'* Barom and Lodge, J. Mar. Biol. Amoo., 86, 161 (1051). 


A Pedigree for Three Types of 
Colour-Vision Defect 


Tua following pedigree is of interest because it 

shows three types of red-green colour vision defect 
“together, namely, protanopia (P), extreme prot- 
anomaly (EPA) and protanomaly (PA) with darkened 
red, and because it supports the theory that PA is 
dominant to EPA}, 
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Nre re re -> 
The gene for P is re ted as p, that for HPA 
as r° and that for PA with darkened red as r’. N ws 
the normal gene of the ‘protan’ series, and the gene 
for PA with red of normal brightness would be shown 
as r but does not appear in this pédigree. 

The maternal uncle is a protanopic dichromat. 
He must-have inherited his defect fram his mother. 
The father is protanomalous with darkened red. The 
mother and her sister are presumably HPA-normal 
heterozygotes, their defective genes having come 
from their father. The first daughter is normal in 
colour vision and must be a PA-normal heterozygote. 
The second and third daughters are protanomalous 
and must be PA-HPA heterozygotes in which r’ is 
dominant to r”. The son is an HPA subject and must 


a ened ey for the gene r”. 
The second daughter is exactly like her father m 
colour vision, but the third daughter is alightly 
more defective, in the sense that ahe has.a larger 
matching range but a smaller mean deviation. In 
order to account for this, it must be assumed that 
in her the gene r” has more penetrance than im her 
sister, owing to unknown physiological differences, 
and that in her r’ is incompletely dominant to it. 
The brother is much more defective, and moludes 
the normal.matchmg point in his matching range, 
but he is far from being a dichromat. All defectives 
In this failed the Ishihara test unequivocally 
and it did not distinguish them from each other. ~ 
R. W. PIOKRFORD 


1 Francesahotii, A., Sedieeets. Med. TFokeeh., GB, 52 
t RE. W., ‘Individual Differences in Calour 
andar T: 


Zoological Nomenclature 


Notos is hereby given that the International 
Commission on Zoological Nomenclature bas under 
consideration the folowing cases involving the 
Dee ee oe ee 
specified against each entry. Full particulars of these 
cases have been published in the ‘Bulletin of Zoological 
Nomenclature in Daquble-Part 4/5 of Volume 9. 
(1) Astacus Fabricius, 1775 (Class Crustacea, Order 
Decapoda), validation of (correction of an error m 
Opinion 104); (2) Favus Lanchester, 1900 (Class 
Crustacea, Order Decapoda), validation of (correction 
of an error in Opinion 73); (8) flavipes Olivier, 1795, 
Dyttscus (Class Insecta, Order Coleoptera), validation 
of, by the suppression of flavipes Fabricius, 1792, 
Dytasous. 


“omana ENO apaya CAnon Ahould Da many ae 
soon as possible to me. 


28 Park Village East, 
Regent’s Park, London, N.W.1. 
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disregarded even when measuring the 
smallest power factors. Polished rhodium- 
plated brass vanes eliminate losses due to 


HE design of this 3-terfninal capacitor x 
is such as to reduce the plate-to-plate 
power loss to an amount which can be © 


+ ~ 
» @ 
t 





y the formation of films of oxide and 
moisture, while quartz insulators with 
intercepts to divert leakages to earth reduce 
losses from this source. Under all normal 
‘atmospheric conditions the loss angle is 
less than 7 micro-radians. 


SPECIFICATION 


CAPACITANCE RANGE D-14A: 100ppF- 
1250uuF (calibrated); D-14-B: 100upyF- 
1000. 4F (direct reading). 

CALIBRATION ACCURACY D-14-A: +0.3uuF; 
D-14-B: +ippF. 

READING ACCURACY 1 part in 20,000 by inter- 
polation. i 


Write for publication 2653 





LOSS ANGLE | micro-radian in a dry atmos- 
phere; 7 micro-radlans at 75% relative humidity, 
from 50c/s to 10,000c/s for any capacitor setting. 
BACKLASH Less than 0.005%. 

DRIVE 50:1 worm reduction gear. 


DIMENSIONS 12° x 10° x 13}’ 
(32.7 x 25.4 x 34.6 cm). 
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FOULING THE SEAS 


HE Minister of Transport appointed a committee 
of representatives of British shipping, oil 
companies, dock, harbour and transport authorities 
and interested Government departments in September 
1952, to consider and report upon practical measures 
to prevent oil pollution. Im less than a year, a very 
informative report was prepared and published", 
giving a clear picture of the shockmg amount of 
pollution. The sources are examined in great detail 
and a long-term policy of imtroducmg effective 
preventative measures is advocated. As an interim 
measure, immediate action is recommended prohrbit- 
ing ships registered in the United Kingdom from 
fouling the neighbouring seas and shores. The subject 
was discumed at a full-day meeting in London of 
interested bodies on October 27 (see p. 1025). 

The fouling of the seas, hundreds of miles away, 
damages the fauna and flora of seas and ocastline, 
and spoils the amenities of sea-shores. The evidence 
is that oils causing the worst pollution are very stable ; 
there may be slow oxidation, so slow as almost to 
defy detection, but these oils keep floating almost 
indefinitely. Oil on water in experimental tanks 
remained for nearly eighteen months, until the water 
had disappeared through seepage and evaporation. 
In the late summer of 1952, British oil companies 
carried out experiments on the behaviour and drift 
of oi] discharged on the sea. Fifteen tons of fuel 
oil covered an area of eight square miles six days 
after discharge, and in eight days had drifted some 
twenty milea from the point of discharge. The 
proposed prohibition of discharge of oil within a 
prescribed zone is only a palliative, but would be a 
first step towards international agreement to prohibit 
any fouling of the seas with oil. Further experiments 
are being conducted with drift cards to obtain more 
information of the drift under the combined influences 
of winds and tides. The wmds greatly influenco 
drift; it ia those shores exposed to the prevailing 
winds that are the most polluted. 

Perhaps one of the most important recommenda- 
tions is that the various possibilities of chemical 
treatment ss a means of preventing pollution should 
be explored, and a programme of research ought to 
be sponsored by the Government at the earliest 
opportunity. 

The sources of pollution have been very thoroughly 
investigated by the committee; analyses were made 
of sammplea of oil found on the beaches and on the 
plumage of sea birds, and almost without exception 
they had the characteristics of crude oil residue or 
fuel oil. One source of oil pollution is not mentioned 
in the report, namely, the escape of unburnt fuel 
through the fannels of oil-burnmg ships. Unburnt 
fuel, although only one or two per cent of the fuel 
consumed, may be deposited on the sea and the effect 
of this should also be investigated, because it is the 
more deleterious compounds that escape, and even 
one per oent of the bunker fuel is a very large 


tonnage each year. 
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Although the committee was not asked to study 
the damage caused by oil pollution, the ill-effects 
indicated in the report are: (a) the spolmg of 
beaches and the arnenities of coastal resorts ; (b) the 
destruction and injury of sea birds; (o) the fouling 
of boata, ing goar, quays, eto.; (d) riak of fire in 
harbours and other enclosed waters. 

The oil is also deleterious to marine flora, and the 
widespread disappearance during the past twenty-five 
years of the eel-grass Zostera marina, a plant of the 
jnter-tidal zone, is believed by same to have been 
mainly brought about by oil pollution. The symptoms 
of the disease of this plant, including the final stage 
in which it is killed by a parasite, Labrynthula, are 
very similar to the symptoms observed on similar 
land plants when oil is used as the killmg agent. The 
largó areas of eel-grass provided a special habitat 
for flah and food for wildfowl, and the long fronds 
were effective breakwaters. Where large areas of 
eel-grass disappeared there has been a decrease in 
molluses and crustaceans, wildfowl have moved 
elaowhere, and erosion of the coastline haa often 
followed. The conclusions are that waste oil not 
only fouls, but also kills, and that the cost of the 
present scale of pollution of the seas of the world is 
such that vigorous action must be taken at once to 
halt this menace ; and then, as quickly as practicable, 
on an international basis, to eradicate the sources 
of oil pollution of the seas. 

The highest praise is due to the committee for the 
presentation of this excellent report within so short 
-@ time, and it is hoped that prompt action by the 
_ Government will follow, thus giving a lead to other 
countries on essential standards of cleanlmeas. 


“THE INTERACTION OF SCIENCE 
. ` AND SOCIETY 


N recent years, many papers and books surveying 
the impact of science on society and the influence 
of the modern democratic State on the progress 
of science have been published. Some have been 
confined to a narrow fleld of interest, whereas others 
have attempted a survey of the whole broad problem. 
A recent book on tbis subject is Mr. Bernard Barber’s 
“Science and the Social Order’*; although this 
refers particularly to the American soene, its 
general conclusions are worth consideration: in & 
wider context. 

In his view of the nature of science, Mr. Barber 
follows Dr. J. B. Oonant, whom he quotes exten- 
sively, adopting a matter-of-fact and realistic 
treatment which is a valuable feature of his book. 
He shows both the reason why science alone can 
never provide for man a complete adjustment 
to the natural and social world, and also the way 
in which the good conceptual schemes, which Dr. 
Conant regards as the essential component of all 
science, are interwoven with controlled experi- 

* Bolanos and tha Social Order. By Barnard Barber. Pp. vii+298. 
(london: George allen and Unwin, LiL, 1083.) 20s. net. 
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mentation in acrentific advance. A clear understanding 
of this relation is, a8 he rightly insists, of great 
importance in considering the possibilities and 
technique of soientiflo advance, especially in the 
social and biological flelds. It is of the greater 
importance because modern man has to learn not 
only about, bat also to live with, science. 

The relation between the conceptual schemes of 
acience and the body of belief and knowledge 
usually termed ‘oommon sense’ is an aspect of the 
nature of science which is discussed more fully in 
his review of the development of science. Here he 
stresses some conceptions which he regards as eesen- 
tial for understanding the social aspects of science : 
the universality of human rationality; tbe con-} 
tinurty of the evolution of science; the importance 
of some social influences, including the economic 
factor, on the development of science; the relative 
autonomy of science, considered as a component of 
society ; and the reciprocality of influence between 
acience and the other componente of society. 
Generally, he follows Whitehead and rejecte the 
Marxist view that science is a wholly dependent part 
of society, moulded fundamentally by the economic 
factor; he holds that science has a reciprocal 
influence on the other sectors of society, and thus 
makes hiv examination of the characteristics of 
modern society which are favourable to the 
development of science more realistic. Incident- 
ally, he brings out the significance of Sir Edward 
Appleton’s recent plea for the pursuit of science for 
its own sake. 

Mr. Barber believes both that only m certain types 
of society can science flourish, and that without a 
continuous and healthy development and applica- 
tion of science such a society cannot fonction 
properly. Discountenancing extreme statements 
regarding the effect of political ideology on scientific 
work, his general discussion of the social organiga- 
tion of science and the affinity between the accepted 
values of science or the characteristics of the acientific 
attitude and those of liberal societies is a wholesome 
corrective to some current polemics. Scienoe, he 
points out, hag ita moral values, as well as ita oon- 
ceptual schemes. ‘Pure’ science is concerned primarily 
and immediately with the development of conceptual ` 
achemes, and applied science with making such. 
schemes instruments to some purpose other than 
the pursuit of conceptual schemes for their own 
sake. The moral values of science are also involved, , 
however, just as they are in the motivation of 
individual scientists, which may determine whether 
they adopt & career in science or in technology ; and 
although in technology rationality may have ao 
higher limit, other vahies cannot be disregarded 
even there. 

While Mr. Barber’s discugsion of the role of the 
aoientifico and professional societies and their inter- 
relations ig primarily concerned with conditions in 
the United States, his observations frequently have, 
a much wider bearing and are highly relevant in ` 
considering the future of professional organizations 
and of scientific societies in Great Britain. The 


- non-empirical elements are all ‘unreal’. 
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social pattern may differ; but the real problems 
are essentially the same, though the relative 
Importance of particular factors may vary con- 
siderably. For example, the comparatively lo 
prestige of all Government employment in tho 
United States has depreased the public prestige of 
Government scieantiflc research in that country, 
with an effect on recruitment the reverse of that 
which has existed in Great Britain, at least until 
recently. 

In recognizing the interaction of science and 
society, Mr. Barber discounts any attempt to 
exaggerate the influence of social conditions on 
invention or discovery, and he dismisses the 
allegation that inventions are suppressed for narrow 
or selfish interests. His discussion of the technological 
change is, however, brief and stimulating rather 
than penetrating; and here again he insists on the 
importance of regarding all the moral values within 
the context of which scienco functions. He gives a 
timely warning against the danger of two extremist 
positions in accepting any kind of social responsi- 
bility of science: acceptance of exclusive respons- 
ibility is as dangerous as the ‘ivory tower’ attitude 
with its rejection of all responsibility for the social 
consequences of scientific discoveries. Hie discussion 
of what are often celled the social responsibilities 
of science is realistic; for it is clearly inposible 
to predict the long-term social consequences of 
& particular discovery, or to dogmatize on the 
continuous interaction of social factors and 
acience. 

The great need, as Mr. Barber sees it, is for more 
understanding between the physical scientist and 
the social scientist. Science, he holds, has the 
obligation to extend its method to the study of the 
social and political process itself; and further, he 
makes the point that the socal and natural sciences 
are not so completely separable from one another as 
is commonly assumed. Even the protagonistas of the 
wholesale planning of science and those of freedom in 
general differ leas than they think, and Mr. Barber 
remarks with some truth that they could probably 
collaborate very profitably in the kind of concrete 
prediction and formulation of programmes that occur 
daily in science. More of the method of science itself 
is, in fact, required at exactly this point. 

Mr. Barber’s critical analysis of the nature and 
prospects of the social sciences is the more per- 
suasive because of its realism. He never claims too 
much, and he gives due weight alike to the rationality 
in society which gives social science its freedom, 
to investigate rationally the very fundamentals of 
society, to the high degree of indeterminacy in most 
of the information classed ag social science and to the 
non-rational elemente in human life which are no 
more entirely ignorance and error than that the 
Natural 
science, he reminds us, has not yet given, and never 
will give, us complete control of the physical and bio- 
‘ logical universe in which we lve. Knowledge does 
not need to be complete to be effective, and because 
human knowledge is only one of the factors that 
determine social /behaviour its influence is for that 
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reason limited; we need not fear that social science 
will create the possibility of complete social control. 
On the contrary he believes that, just as natural 
science has been used to give us relative abundance, 
social acience can be used to give us freedom in the 
game relative measure; nor will science in our 
present society achieve maturity until social science 
comes of age with the natural sciences. One of the 
best auguris of that may well be the increasing 
awareness among social scientists of the naturo of 
the scientific task which confronts them. Mr. Barber 
suggests, ın conclusion, that in this twentieth century 
we may see the emergence of the conception of an 
‘ordér of human nature’, with a fructifying influence 
on the development of social science comparable with 
that which the conception of an ‘order of nature’ 
has had on the development of natural science since 
the seventeenth oentury. His book provides evidence 
that this optimwm is at least reasonable; the 
argumenta merit carefal study and discussion. 


STUDIES IN ANTHROPOLOGY 


Anthropology Today 

An Encyclopedic Inventory. Prepared under the 
of A. L. Kroeber. Pp. xv+966. 

(Chicago: University of Chicago Pre; London : 

Cambridge University Pres, 1953.) 67s. 6d. net. 


HE occasion for this collection of studies on the 

various flelds of anthropology was the organiza- 
tion of an International discussion conference in New 
York last year by the Wenner-Gren Foundation for 
Anthropological Research in celebration of its tenth 
anniversary. The authors are mostly, but by no 
means exclusively, American, and their contributions 
were prepared and distributed in advance among the 
members of the conference, both to provide pointa of 
departure of a series of discussions and an inventory 
of cutstandmg recent advances in anthropology. It 
should be noted that a detailed and lively report on 
the views develo mg the conference itself has 
also been published as “An Appraisal of Anthropology 
Today” (Tax, 8., e al., editors. Chic. Univ. Press, 
1953). 

Owing largely, it would appear, to the traditions 
and circumstances of university teaching and research 
there, the interconnexions between the various 
branches of anthropology have been more effectively 
maintained in the United States than in Britain and 
the rest of Europe. This is reflected in both the wide 
coverage and thë conscious efforts at integration 
which are apparent in this inventory. Thus, the 
papers variously devoted to aspecta of human 
evolution, to the long-term culture history of the 
major regions of the world, to analyses of cultural 
processes and the range of factors underlying cultural 
variation and development show, for the most part, 
an awareness of problems, methods and findings in 
other fields. On the other hand, it can scarcely be 
claimed that either in coverage or arrangement this 
series of some fifty pa affords as well-organized 
and encyolopædic a view of approaches and resulta 
as could be desired. Practical and human limitations 
no doubt account in part for omission and defects, 
but the grouping of the papers into three main 
sections labelled “Problems of the Historical 
Approach”, “Problems of Process” and “Problems 


- 
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‘and method. : 
labelled “Method”, 


of Application” is not consistent and fails to bring 
out significant distinctions among the data and 
hacia of modern anthropology. In this way, Prof. 
teward’s valuable paper on “Cultural Evolution 
and Process” is placed under the “Historical 
Approach’’, while many of the papers listed under 
‘*Process”’ are, in fact, concerned With fleld-techniques 
Nor do headmgs of subsections 
“Resulte” and “Theory” fulfil 
ther promise. More seriously, since the mam 
objective of the conference, as expreesed by its 
chairman, Prof. A. L. Kroeber, the doyen. of American 
anthropology, was to secure the “advantage to be 
i from a ga that would envisage the 
as & whole with the mtent of pulling together 
what belongs together’, and was to te the 
orose-fertilization and mtegration of an logical 
studies, there is little attempt to compare the rason 
d're of the various approaches and formulate the 
real possibilities and bond aana of their synthesis. 
Some aspects of the fundamental distinction between 
historical and analytical studies in the various fields, 
which account for differences in the selection and 
handling of both biological and cultural data, are 
well sketched by R. Redfield in “The Relation of 
E R ee ee ee 
Humanities But the a important inter- 
dependence of historical studies, and 
the extent to which the degree E E integration achieved 
in the descriptive on achievements 
in the analysis of socio-cultural does: not 
receive ad attention. Analysis of the important 
distinction between the cultural and the sociological 
levels of analysis, on which there is a confusion that 
leads to misunderstanding and misdirection of effort 
in both fleld-work and theoretical studies, is also 
‘lacking. The unfortunate cleavage between ethno- 
‘graphy and e | that developed m American 
academic studies and is only slowly bemg remedied 
by the widening of anthropological and sociological 
theory there, accounta perhaps for the madequate 
space (a single stimulating, but almost entirely 
methodological paper by C. Lévi-Strauas) given to ’ 
the comparative study of social systams which has 
been so prominent in recent British anthropology. 
But e omissions, ome lack of Balance and loss 
of opportunities may be regretted, this volume does 
include a number of admirable surveys of the 
achievements and trends in several branches of 
anthropology that are at once authoritative and 
critical. On evolution and variation in man there 
are useful studies on “Primates” (W. J. Strauss), 
““Reoe’”’ (H. V. Vallois), “Evolution” (G. 8. Oarter) 
and “Methodology”? (8. L. Washburn). Present 
knowledge of Old World culture. history has been 
most competently summarized, and some of the 
implications concerning basic processes in oultural 
and social development analysed, in a series of papers 
by H. L. Movius, V. Gordon Childe and J. G. D. Clark. 
_A similar ia provided for the New World 
by Wendell Bennett, G. Caso, A. D. Krieger, Irving 
Rouse and G. Willey. Various an logical 
approaches in linguistics are well reviewed by J. H. 
Greenberg, F. G. Lounsbury and A. Martinet. Several 
ae of the study of the socio-cultural patterning 
of-personality and of ethical and mathetic values are 
P Maa Hallowell, Margaret Mead, F. 8. O. 
Northrop, D. Bidney and M. Schapiro ; while the 
application. of anthropology in various flelds such as 
medicine, industry and Colonial administration is 
reviewed by J. M. Tanner, Eliot Chapple, Daryll 
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Foai anr Gener: E Senne E E 
thousand pages provides a useful guide to the 
approaches, problems and resulta in the many active 
flelds of anthropological research. The studies for 
the most part maintain a high standard of clarity m 
exposition whioh will enhance their usefulness to 
scholars in other fields, as well as to students of 
anthropology. It is perhaps useful to note that the 
work oan be obtamed on special terms through 
membership of the PORON, Anthropological 
Association. DABRYLL FORDE 


BIRD STUDIES 


Rare and Extinct Birds of Britain 
By Ralph Whitlock. Pp. 2244-85 plates. (London: 
Phoenix House, Ltd., 1958.) 21s. net. | 


HE title of this book is somewhat misleading 
since many of the birds referred to can scarcely 


it ever bred in Great Britain. Among the other. 
species mentioned in this chapter are the crane.and 
the spoonbill, and also the sea eagle and osprey. Bo 
far as is known, the first two never nested m any 
great numbers in Britain, and since they were both 
esteemed as food they suffered and ceased 
to nest long before their feeding grounds had been 
seriously affected by draining. ‘The cese of the see 
eagle and osprey is somewhat different, and their 
extermination as breeding species is a sorry story. In 
from 


sport—grouse 
shooting and salmon ing. The eagle did little 
harm to grouse; but it was a bird of prey and that 
was enough. Furthermore, it was fond of young 
lambs, and so, in addition to the game-keeper, the 
hand of the shepherd was against it; also the eggs 
always obtained a ready market. Charles St. John 
has been blamed for the extermination of the osprey 
in the north of Scotland; but he was not the only 
one who shot the nesting birds, and moreover the 
Aona re ee ee ee 
probably did much to reduce the breeding stock 
Unfortunately the osprey Taye a very beautiful ogg, 


Tihs aed hpi: deals: oils Pare, eda Taa 


The next chapter c deala with 

Neating Species”, which is more pleasant reading 
since a number of the birds referred to have increased 
(ag, for example, the raven, golden eagle and bittern), 
the avocet has come back to nest in East Anglia, and 
the ee ee E On 
the debit side the numbers of breeding corncrakes 
and wrynecks have y diminished. Agricultural 
changes are blamed for the decrease of the corncrake, 
eee eee 
the cuckoo’s mate ly the fulmar can scarcely 
be described as a rare or local breeding species at the 
present time. Dumfriesshire was the great stronghold 
of the black game, and it is doubtful if the 
decrease had anything to do with ' the grawth of the 
human population” as the author suggests. It is 
quite trus that i ‘and other agricultural 
changes have lessened their haunta; but before these 
changes had taken place the numbers were in - 
decline. 
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The author is unfortunate i in his quotations from 
F. O. Morris’s book on British birds, and in this 
connexion it may be mentioned that the dotterel 
never bred in East Lothian, where there are no hills 
high enough, though large numbers were shot during 
the spring migration in the middle of the past century. 

Chapters are devoted to “Continental and Allied 
Subspecies’, “Rare Birds of Passage and Seasonal 
Visitors and Vagrants’’, and what the author calls 
““Eooentricities”, by which he means birds that have 
occasionally appeared in Britam far out of their 
normal range. Much has been learned. of late about 
some of the birds in the above categories from the 
work carried out at the trapping stations on the 
coast. But a word of warning is necessary in regard 
to the identifloation of rare warblers, especially those 
belonging to the genus PAylloscopus. The late Dr. 
C. B. Ticehurst informed the reviewer that, when he 
was engaged m preparing his monograph on that 
genus, he examined collections from all the I 
museums of the world and in several instances fo 
different ornithologists had identifled the same bird- 
akin as belonging to a different race and even to a 
different species | 

In the final chapter there are remarks on the effect 

of the c of climate and the increase of certain 
birds’ range. 
In the preparation of this work the author must 
have been handicapped in not having & compre- 
hensive ornithological library at hia di ; but 
nevertheless he has produced a volume which will be 
of interest to many. The book is illustrated with 
more than eighty photographs of birds, all of which 
are of exceptional merit. N. B. KINSEAR 
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A STATISTICAL STUDY OF THE 
STELLAR SYSTEM 
Statistical Astronom 


Tag Hee 7.50 dollars. 


BT half a century ago, Kapteyn propounded his 
famous theory of the two star-streama, based on 
an analysis of. the available material relating to 
proper motions—the angular motions transverse to 


thé line of t. The theory was later developed, 
notably by i and these early researches 
form the true of the modern study of the 


Galaxy. An alternative method of representing the sys- 
tematic motions of the stars was afterwards suggested 
by Schwarzachild ; this is known as the ellipsoidal 
theory, the frequency fonction of the lmear com- 
ponents of stellar velocities (freed from the solar 
motion) expressed in terms of a tic 
function of soldal form. A substantial part of 
the book is devoted to the statistical study, of these 
two ways of describing aystamatic motions. In more 
recent times the observational astronomer has con- 
siderably increased the numerical data available for 
the statistician, these moludimg radial velocities, 
perallaxes, apparent magnitudes and spectral types, 
in addition to proper motions. 

Rather more than one-third of this monumental 
book of 644 pages (Rart 1) is devoted to the general 
theory of statistics, with applications to many 
astronomical researches. This part ia written with 
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due consideration of fundamental principles and 
forms a fitting introduction for the professional 
statistician to some of the important problems with 
which the astronomer is confronted. Inchided in this 
pert is a valuable chapter on the integral equations 
in astronomy, with sections on the solution of 
Volterra’s equation of the first kind, and solutions by 
Fourier transforms, by imterpolation functions or 
series, and by numerical integration. This part con- 
cludes with an interestmg and important chapter on 
thé testing of hypotheses, contributed by Dr. 
Elizabeth Scott. 
os short part (2) gives a statistical description of 
e galactic system, the complete account of which 
is paula in terms, substantially, of six variables 
—the three linear nents of stallar velocity, 
parallax, absolute magnitude and spectral type. 

Part 3 deals with stellar motions in the neighbour- 
hood of the sun. The two-streams hypothesis and 
the ellipsoidal hypothesis are examined by the 
methods of Part 1 with reference to the observational 
material provided by proper motions and radial 
velocities in the first instance, and to the space- 
velocities of stars with measured perallaxes. Despite 
the relatively high errors in parallaxes, the authors 
appear to lay considerable emphasis on past investi- 
gations based on space-velocities. The theoretical 
researches of Eddington and Schwarzachild have, 
regrettably, no place m the book, and it may be that 
the mechanical methods of the statistician will not 
commend themselves fully to the astronomer long 
familiar with the mathematical elegance and descrip- 
tive insight of the classical investigations. 

Part 4 gives a full and excellent account of the 
problems associated with the relations between 
luminosity and type. Jn Part 5 the space- 
distribution of the stars ið treated authoritatively 
and at considerable length, with emphasis on the 
extinction of light m interstellar ; this part 
will prove of great value in current investigations on 
the spatial and physical properties of the interstellar 
clouds; 

The final part is concerned with the theory of 
galactic rotation treated mainly on familiar lines, 
with a critical discussion of same discrepancies 
between theory and observation. 

The volume ought to prove a vary welcome addition 
to the literature on the galactic system, the copious 
bibliography appended to the several parts being 
specially valuable. The authors are to be heartily 
congratulated on producing a work of such immense 
range. W. M. Buant 


FINE PARTICLES AND STATISTICS 


Small Particle Statistics 

An Account of Statistical Methods for the Investi- 
“gation of Finely Divided Materials. A Dr. G. 
Herdan; with a Guide to the 

of Particle Size Determinations, by Dr. M. rn Smi 
Pp. xxiii+520. (New York and Amsterdam: 
Elævier Publishing Co., Inc.; London: Cleaver- 
Hume Press, Lid, 1953.) 70s. 


TATISTIOAL principles and methods found their 
first practical application in the biological, social 
and economic sciences. More recently the applied 
physical sciences have the value of planned 
tation and statistical analysis. But this 


development. has been hampered by the strong 
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. biological flavour of statistical text-books and by 
n aty syllabuses which produce statisticians more 
‘familiar with problems drawn from anthropometry 
or psychology than from, for example, chemical 
engineermg. There is need for statistical treatment 
of physical, chemical and technological subjecta. It 
requires a considerable mental effort to sustain the 
translation of bushels of wheat, girth of school- 
children or oost-of-living indexes into voltmes, 
lengths and reaction-rates; the popularity of 
Brownlee’s short monograph on “Industrial Experi- 
mentation’ is due, one suspects, as much to its use 
of examples from the chemical industry as to its 
readable presentation of statistical methods. But it 
is not simply a matter of translation from one 
technical to another. Apart from changes 
m emphasis, erent statistical procedures being 
aa Eog Srnec e a E er gat ase On 
the proper choice of statistical method and a 
correct interpretation of statistical analysis require 
close collaboration between statistician and phyeioies 
or chemist. 
A statistical treatment of -the subject of fine 
ae and granular materials, such as Dr. G. 
erdan has undertaken in “Smal Particle Statistice’’, 
is therefore most welcome. The only previous work 
with a statistical ap is Krumbein and Petti- 
john’s “Manual of tary Petrography’’-~an 
admirable account to 1988, but Hmited to $ 
hical aspects and now out of date. Dr. Herdan’s 
k covers more ground but is restricted mainly to 
er 
d of particle physios is especially in need of 
such text-books. Statistical methods are obviously 


important where the first step m any mvestigation is 


to take a sample of the powder or granular material ; 
yet few workers report even the standard error of 


replicate measurements. A more important reason ` 


is that the mathematics of particle physics resta on 
the mathematics of statistics: both are concerned 
with distributions. Dr. Herdan wants to 
go further: his object is “to establish the statistics 
of particles in the sieve and sub-sieve range as & 
branch of statistioa, theory and practice, in ita own 
right”. This is a matter of pomt of view. Most 
people will thik of the study of small particles as a 
branch of physics (and physical chemistry), m which 
muoh use is made of the mathematioal procedures of 

The author himself implicitly took the latter 
attitude when planning his book. He rejected the 
- course of setting out the relevant statistical tech- 
niques and illustrating them by les from 
particle physics. Instead, the framework of the book 
is based on the physical processes. The twenty-two 
chapters are grouped into five the first three 

d with particle size 


statistical material is mhea me ee 
chapters (6-10) Imking Parte 1 and 2, but is further 
amplified in Part 4. The last part (5), written by 
Dr. M. L. Smith, is, im spite of its title “Experimental 
Design and Experimental tal Errors of Particle Size 
Determination”, largely repetitive of material m 
Part 1, without the algebra, expanded by advice on 
‘experimental technique. 

This approach was designed to mest the needs of 
the reader who has no knowledge of either particles 
or statistics ; but to succeed it must have an adequate 
treatment of the physica of particles combined with 
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a carefully planned presentation that avoids excessive 
repetition or cross-referencing. The author has not 
avoided these pitfalls. The i ion is given that 
‘he never quite reconciled himself to a main theme of 
particles rather than of statistics. 

out the book, the discussion of particle 
physics, and its relevant algebra, lacks firmness; -> 
much. is, in fact, a précis of published papers. There 
is little uniformity of treatment,.the graphical or 
algebraic derivations of the original papers often 
beng notated witty Liloan d e aby le oe naas 
ness. The reader is not sufficiently rained 0E tie of the 
inadequacies of the:elementary physics of processes 
such as sedimentation, light scattermg and perme- 
ability. An insufficiently critical approach is shown 
alao in some discussions on properly statistical 
questions : for example, Martin’s statistical diameter 
(p. 67) is not the same as the mean chord, nor is 
equation 5.1 correct; the mean projected ares 
ee ee 
or convex bodies; the light extinction method 
(pp. 30, 95) does not yield a distribution by surface 
area, as defmed in Chapter 4. 

Nevertheless, there are many good points. The 
newoomer to the subject is well warned of the need 
for a statistical approach and will be struck by the 
power of statistical analysis as shown in copious 
examples, calculated in many cases from published, 
but not previously analysed, data. Those more 
familiar with the subject will discover many inter- 
esting and stimulating ideas, ially in the use of 
Inequalities (Chapters 4, 15 and 16) between means 
and higher moments of differently weighted sire- 
distributions as measures of spread. All will weloome 
the accumulation in one volume of a diversity of 
material. P. Q. W. Hawxsimy 


ANCIENT AND MEDIEVAL 
SCIENCE IN ASIA 


Eastern Sclence 
An Outline of its Soope and Contribution. By Dr. 
H. J. J. Winter. U E E T Pp. 
vii+-114. (London: John Murray, 1952.) 4s. 6d. net. 
HIS is a book small in size, but great in its 
conception and greatly needed. It is the first 
attempt ever made to set forth, in a forr available 
for the general reader interested in the histo of 
goience, the ancient and medieval contributions of the 
countries of Asia. In our own time it has become an 
Et ee cr ee Cee ee 
still entertained by most Europeans, that tech- 
nology arose solely from western Europe and that it 
was based solely on the ‘Greek miracle’, the reet of 
the Old World having stood wondering aside, quaint 
and uncouth. Dr. H. J. J. Winter is qne of the most 
eminent expertea.on Arabic science, and the authority 
of his sources is for the most part not only unexcep- 
one nle BU! te Hoi book eee secure ea 
Although the book is pioneer and 
nature, it ought to be placed on the emer sili 
library which has even & amall section devoted to 
the history of science, not only m English-speakmg 
every where. 


countries but 
The first part speaks of the ancient river-valley 
civilizations ee Mesopotamia and tr 

with mathematics (and using work of 


Neugebauer) and medicme. It then touches ao ane 
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ancient Indian contributions (for example, Kautilya, 
Susruta) before speaking of those fram China, such 
as the astronomy of the classical period, Mohist 
optics and mechanica, Han harnessing technique, the 
alchemy of Li Shao-Ohtin, and so on. The é 
theme is continued into the Middle Ages, discussing 
Chin dynasty writers on planta and animals, eee 
physicians, Sung algebraists and philosophers, £ 
Inventions such as those of powder and printing. 
The longer treatment of Indian tios adopts 
the right attitude that, while some of the claims for 
high antiquity which Indian scholars have put 
forward cannot be accepted, great dependence on 
Greek mathematics cannot be substantiated either. 
The largest part of the book comes next, namely, 
that devoted to the contributions of the Arabs, or 
rather those who wrote in the Arabio language. 
They concern mostly mathematics, physica and 
medicine, for, on the technological side, the Arabs 
were not great innovators. This section is, of course, 
that in which the author ia most at home, and it is 
excellently done. 
Probably Dr. Winter's expert knowledge of Arabic 
science accounts for certain general nuances which at 
times appear. If the introduction seems unexpectedly 
devout, this is perhaps due not only to the series m 
which the book appears, but also to the Arab con- 
vention of adding, whether in a chemical or astro- 
nomical discussion, that in any case God knoweth 
best. But this has led the author into saying m. his 
introduction (and his conclusion) that on the whole 
Asian interest in scientific ideas and methods was 
philosophical and msthetic, not concerned with 
ractical applications. Everything we know of 
Chinese science oontradicta this, as the author 
himself has to recognize on p. 36. Trus indeed is his 
final conclusion that the study of Asian science makes 
one realize the unity of science as nothing else can, 
and the dependence of Huropeans on Asian initiators 
much more often than is commonly supposed. But 
his picture of four consecutive stages, the Ancient 
Empıres, Greece, Asia (especially Islam) and lastly 
western Europe, is not quite satisfying; surely it 
would be truer to say that tho science of the ancient 
empires of the Fertile Orescent passed in both 
directions, to China and India on one hand and 
to Greece on the other, each cultare-area developing 
them in their own way. Islam united the traditions 
to some extent, and certainly transmitted much from 
east to weet. JOSEPH NAEDHAM 


- HISTOLOGY IN TRANSITION 


Histology i 

By Prof. Arthur Worth Ham. Second edition. Pp. 
xix+866+7 plates. (Philadelphia, London and 
Montreal: J. B. Lippincott Company, 1068.) 80s. 


EINRICH FREY in his text-book of histology 
published in 1874 says, ‘‘without 4 knowledge 

of composition, true scientific atudy. of histology is 
impossible and the latter is in danger of degenerating 
into a mere toying with details’. For the greater 
part of this century and even to-day in many medical 
schools in Britain, histology, certainly as it is taught 
to medical students, has been little more than ‘toying 
with details’. But during the nineteenth century it 
was a dynamic subject: ita mvestigators imbued 
with the spirit of investigation, not merely of 
“structural elementa” but also of “the substances 


NATURE 


1019 


mg in the latter, their introduction, origin, and 


which bred the great figures in histology: Ranvier, 
Miller, Purkinje, Henle, Schwann, Koelliker, Remak, 
and many others. It was a period when even the 
Royal College of ns boasted a professor of 
histology in the form of John Quekett ; when Frey 
and his coll spoke rather secornfully and 
apologetioally of ‘topographical histology” and 
bemoaned the limitations to their discovery imposed 
by the modest knowledge of organic chemistry 
which then existed. Even so, ‘histochemistry’ was 
attempted and was in fact known by this name, and 
a text-book of histochemistry was published by 
Schlossberger. 

This tradition was maintained by the publication 
in Britain in 1902 of Gustav Mann’s remarkable 
“Physiological Histology” which, though primarily 
a book on technique, stressed the histochemical and 
physiological side of the subject. He complained even 
then that “‘the ordinarily socepted view that histology 
concerns itself merely with micro-anatomy seems to 
me & narrow one’. Unfortunately, this view has 
persisted for a very long time and is only now 
beginning to pass through a period of transition. 
Part of the reason for this is that histology in Britain 
has never been free to develop for iteelf but has 
always been tied either to physiology or to anatomy ; 
and yet it is a discipline very different from both 
these subjects and, with the rapid development of the 
more difficult discipline of histochemistry, it becomes 
more and more a subject that needs ita own specialists 
if it is to develop as it should. 

Lack of senior posts and therefore of careers in 
histology has been one of the major factors which 
have stifled the development of the subject in 
Britain. However, acroas the Atlantic, where even 
profeasors of histology exist, histology and particu- 
larly histochemistry are developing with great 
rapidity. A: professor of anatomy in charge of 
histology at the University of Toronto, Arthur Ham, 
published in 1950 an outstanding text-book of 
histology which waa fully in the tradition of the 
nineteenth-century histologista. The second edition 
of this has just appeared and is a large work of 866 
pages and 518 figures, including seven plates in 
colour. The size, although it makes for completeness, 
is of course secondary to the content, and in this 
respect the second edition not only lives up to the 
high reputation of its preceding edition but surpasses 
it. Most of the sections have been enlarged and 
others re-written, and new illustrations have been 
added. The reviewer was particularly attracted by 
the introductory chapter, which showed the relation- 
ship of histology to other medical subjects, and by 
the illustrations explaining the appearance of tubes 
which had been cut in various ways in histological 
sections. The other sections of the book deal with 
the microscopical anatomy and the chemical nature 
(where this is known) of organs and tissues and their 
components and with their function. At the end of 
each chapter is a moet useful list of references, and 
there are néarly twenty pages of subject index at the 
end of the book. The price of 80s. makes it a very 

ive book for studenta; but there is little 
doubt that it is the beat value of any histological 
book at present on the market, and it is an essential 
component of every histological laboratory. 
i G. H. BOURNE 
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_ Progrès récents de Ja chromatographig 

Première ia: Chimie organique et biologi 

r Lederer. Pp. 146 +8 plates. Deux 

ie: Chimie mimérale. Par Michael Lederer. 

. 181. (Actualités scientifiques et industmelles, 
1079 and 1181.) (Paris: Hermann et Cie., 1949 and 
1952.) mp. 


HESE two volumes on recent progress in 
chromatography have been prepared by authors 
who have themselves made signifloant contributions 
in chromatography and, taken together, form a useful 
ide covering the whole fleld of separation studies 
Ey this method. The genera] arrangement of subject- 
matter follows a similar plan in both cases in pro- 
viding chapters dealin ss with adsorbenta, solvents, 
techniques and e variety of applications. 
i OAA ED Tey on cellulose, which representa the 
most important advance in recent years, receives due 
notice; but there are also chapters dealing with 
' electrophoresis, ion exchange and carlier work on 
aluminas and other solid adsorbents. The information 
provided in these books, although necessarily brief, 
is reliable and clearly ted. The main function 
of books of this kind is to stimulate the interest of 
the reader in what may be an unfamiliar fleld, to 
describe what has been done and to provide references 
to original literature where more detailed information 
can be found. The authors have performed this taak 
very well; but in such a rapidly ad subject it 
is Important that the work should be as up to date 
as possible to be of maximum usefulness. Part 1, 
published in 1949, loses something of its value at the 
present time from absence of descriptions of work 
done during the past few years, but forms a useful 
- introduction to the subject. Part 2 gives a good 
acoount of inorganic chromatography up' to the end 
.of 1951. Work in the latter fleld has p 
rather more slowly than in organic and biological 
‚chemistry but has already proved of exceptional 
value in separations which are diffloult to accomplish 
by other by Cntr po This little book by Michael 
ould go far towards making inorganic 
PEA E S better known and appreciated, 
particularly m Franoe, F. H. BUBSTALL 
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Introduction to the Foundations of Mathematics 
By Prof. Raymond L. Wilder. Pp. xiv+305. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1952.) 46s. net. S 


the question be asked whether or not this book 

is just ‘yet another’ addition to the collection of 
on fundamentals, the answer is an emphatic 

‘No’ ; aad for the following reason. Prof. L. 
Wilder has, in effect, written two: volimmes in one: 
The first, on consepta and methods, mw the result of 
much teaching experience; it is helpful and read- 
able, but not particularly original. The second, 
however, dealing with the “development of various 
vi inte” is, in my opinion, outstanding and fully 
j ; placing this work in a class by itself. After 
ae the various ‘schools’ (for example, 
intuttionism), come some twenty pages devoted to 
‘the cultural setting of mathematics, considered both 
_genetically and historically. Nothing quite like it 
has appeared since Pickford did much the same, 
in & monograph, for the fine arta a decade or so 


ago. = 

Broadly, the thesis is that, lke other cultures, 
mathematica shows a growth conditioned by evolu- 
tion and by diffusion. The common influences like 


~ 
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migration, croas-infection and the like are shown to 
apply. Individual men of genius arose because the 
tural environment ‘required’ them, rather than 
the other way round. Seen through contemporary 
eyes, the modern Methodik may soon invade 
psychology and the social sciences, a hypothetical 
movement at present, but remmiscent of the 
prophetic remark by the late Prof. A. N. Whitehead 
on & similar theme. Whatever eventually ha 
Prof. Wilder’s outlook is invigorating, and ra pe 
close attention by teachers and by students alike. 
F. L G. RAWLINS 


A Century of London Weather 

By W. A. L. Marshall. (Air Ministry: Meteorological 
Office, M.O. 508.) Pp. ii+103+420 plates. (London : 
H.M. Stationery Office, 1952.) 18s. net. 


HE weather of London is of interest to a good 

many people, especially this year, and this 
official ilation was very timely.. It is based on 
the records,at the Royal Observatory, Greenwich, 
since 1841, the Kew Observatory, Richmond, since 
1871, and some shorter records for other parts of 
London, moluding Kingsway. It opens with sum- 
maries for 1841-1949, giving the warmest and coldest 
years, months, days and nights, extremes of rainfall, 
snow, thunder, sunshine, drought, frosts and fog. 
The section an seasons includes comparisons of the 
temperature and rainfall of each season with those 
preceding and following. There is a slight tendency 
for abnormal conditions to persist into the following 
months, but with so many exceptions that the 
relation is useleas for forecasting. A long chapter 
describes diurnal and annual variation of visibility 
in various perts of Greater London. Frequenciee of 
warm and oold spells at different times of the year 
are discussed, but little ort is-found for Buchan’s 
famous spells. Nearly the book is taken up with 
monthly tables of temperature, ramfall and, after 
1880, sunshine for each year, 1841-70 at Greenwich 
and 1871-1949 at Kew, and with graphical presenta- 
tions in coloured plates of most of the material in 
the tables. It would be dificult to think of any query 
about London weather which cannot be answered 
from this book, but an explicit reference might have 
of climate—- 
for example, the index mcludes no reference under 
“old-fashioned winters’. i 


Embryology 
By Lester George Barth. Revised an ed 
edition. Pp. xi+516. (New York: The Dryden 
Prees, Inc., 1958.) § dollars. 
this revised and considerably - enlarged ere 

the essential framework of the orginal work 
‘has been retained. The author’s aim is to discuss 
the general principles of embryology and to illustrate 
relevant ‘anatomical data over a wide taxonomic 
range. In partioular, the new materials lay emphaais 
on the development of the nervous system and the 
derivatives of mesoderm; but new and valuable 
additions have been made at many points. An 
unusual feature of the book 18 that, to afford studenta 
a more thorough grasp of comparative embryanio 
development, illustrations of the development in 
frog, chicken and mammalian embryos have been 
ao arranged,.on 4 detachable system, that any 
organ can be studied either chronologically through 
ita development in one animal, or comparatively 
in several animals simultaneously. Both the text 
and illustrations are of an admirable clarity. 


- 
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. THE ROYAL SOCIETY 
ANNIVERSARY ADDRESS BY Dr. E. D. ADRIAN, O.M., P.R.S.* 


AWARD OF MEDALS, 1953 
Copley Medal: Prof. A. J. Kluyver, For.Mem.R.S. 


F. A. J. KLUYVER has held the chair of 

microbiology at Delft since 1921 and has become 

a world authority on general microbiology and the 
ne approach to ita problemas. 

In 1923 he made a survey of natural processes 
known to ooour through the agency of micro- 
organisms, arid this survey has been the cornerstone 
of his work for almost twenty years. Impressed by 
the bewildering variety of substances (both morganic 
and organic) used by these organisms for their 
growth proceases and by the equally great variety of 
substances formed as the end-producta of metabolism, 
he sought some underlying uniformity in the basic 
types of chemical change which occurred. Devoting 
himself mainly to bacterial fermentations, he found 


this uniformity in the extension of the concepts of ~ 


Wieland and Thunberg that biological oxidations 
occur by succeasive transfers ‘of pairs of hydrogen 
atoms to a suitable acceptor. His views were con- 
firmed by a series of studies covering all the principal 


bacterial fermentations of oarbohydrate. These. 


researches also led him to believe that, in spite of 
the many and varied producte formed, the degrada- 
tion of carbohydrate took place stepwise by a series 
of simple reactions leading to a limited number of 
common intermediates. The initial stages were alike 
and the variation came later through the differing 

constitution of the cells and the differing 
effects of in the environment on such enzyme 
reactions. eso views have been amply confirmed 
and, apart from ita broader implications, the work 
on fermentation remains a source of some of the 
moat accurate data in the field. 

Kluyver’s views on the uniformity of basio ocell 
processes in all types of cells are now widely accepted 
and form the basis of comparative biochemistry (4 
term first used by Kluyver himself). As early as 
1931 he pointed out the advantages of micro-organ- 
isms for this kind of work, not only because of their 
biochemical versatility, but also because of the 
relative ease of working with them under fully 
controlled conditions. 

Kluyver’s reasarch and thought have always been 
directly towards the ultimate problem of the life of 
the i in tte natural environment, and his 
broad and critioal knowledge of all branches of 
microbiology has been an inspiration to his pupils, 
many of whom, in various countries, are in the front 
rank of microbiologists. His scientific eminence was 
recognized in his own country by his election a few 
years ago to the presidency. of the Royal Netherland 
Academy of Sciences. 


Royal Medal (A): Prof. N. F. Mott, F.R.S. 


Early in his career, Prof. N. F. Mott’s work in the 
field of atormio collisions attracted widespread atten- 
tion. He was the first to show that Rutherford’s 
scattering law holds in quantum mechanios, and to 

* Delivered at the Royal Boolety an November $0. 
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give an accurate theory of the effect of symmetry in 
scattering problems. When, at the age of twenty- 
seven, he became professor of theoretical physics at 
Bristol, he abandoned this subject for that of the 
theory of metals and alloys, and within a few years he 
was recognized as one of the leading international 
authorities in this fleld. His papers on electronic 
bands m metals and on the electrical conductivity 
of alloys and its temperature coefflaiant have 
markedly imfluenced the lines of experimental 
approach in a field im which the literature was 
ainceae vant He has also oontributed to the 
important problem of metals under strain. 
Later, he turned to semi-conductors and insulators, 
ing light on pl i hig processes involved m 
the formation of oxide films and in the electrical 
conductivity which can be induced by various means 
in polar crystals. is theory (with Gurney) of the 
formation of the latént image in a photographic 
emulsion has found general acceptance, and has 
stimulated freah experimental work im research 
d ta of the industry. 
the Second World War, as aranana 
of theoretical research in the Armament Research 
Department at Fort Halstead, he made an out- 
ing contribution to the theory of the frag- 
mentation of shell and bomb cases under the effect 
of the explosive charge, and on his return to the H. H. 
Wills Laboratory at Bristol he has directed work of 
great importanoe on the mechanical properties of 
materials. Mott’s contributions have been 
mainly to the theory of plastic deformation in metals, 
developing the understanding of bulk behaviour m 
terms of age ene derangements of the crystallme 
structure. His ability to establish close and effective 
sesociation between theorists and experimenters is 
shown by the o ing advances which have been 
made at Bristol under his direction, in the various 
branches of the physics of materials. 


Royal Medal (B): Sir Paul Fildes, O.B.E., F.R.S. 


Although the outstanding contributions of Sir Paul 
Fildes to the science of bacteriology have come from 
his researches in bacterial chemistry, his earlier work 
on the cultural ts of the influenzas bacillus 
and some of its relatives added materially to our 
knowledge of the genus Haemophilus, and his brilliant 
studies of the behaviour of the tetanus bacillus and 
its spores tn vivo and tn vitro were a major contribu- 
tion to the natural history of this micro-organism 
and the disease it produces. 

This work brought to Fildes the conviction that 
fall knowledge of nutritional requirements was 
eapential for a proper understanding of the life- 
processes of bacteria. He gathered a small team of 
becteriologista, chemists and biochamista which was 
formally established as a Medical Research Counail 
Unit in 1984, and together with the late Dr. Marjory 
Stephenson he was responsible for the 
development of chemical microbiology in Great 
Britain. The 1930-40 saw the discovery by 
the Unit of a number of hitherto unrecognized 
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bacterial growth factors (for example, nicotinamide, 
uracil, glutamine) and the establishment of the 
detailed amino-acid requirements of several organ- 
isms. Oonourrently, the specialized technique requi 
was bemg worked out and has contributed largely 
to that in common use throughout the world to-day. 
Fildes was always interested in the wider 
of bacterial nutrition and early showed that organ- 
isms could be ‘trained’ to synthesize essential nutrients 
such as amino-acids. This feld has been intensively 
developed, particularly since the advent of modern 
biochemical genetics, in other laboratories. : 
Fildes believed that the inhibitory action of some 
anti-bacterial agents might be due to interference 
with the metabolism of essential nutrients. The 
Unit's ing achievement in this field was the 
demonstration that sulphonamides act by inhibiting 
the utilization of p-ammobenzoic acid. This saad 
hes stimulated an enormous volume of work on the 
possibiity of demigning anti-bacterial substances 
which might prove useful therapeutic agenta or valu- 
able tools im biochemical research, and ‘it has also 
proved of great value in studying biosynthetic path- 
ways. 
Fildes’s work during the War was outstanding, and 
amce his retirement he has contmued his work on 
chemical aspects of microbiology, and with the aid 
of young oollaborators is adding significantly to 
knowledge of bacteriophages. 


Davy Medal: Sir John Lennard-Jones, K.B.E., 
` F.R.S. 


Sir John Lennard-Jonee’s principal contributions 
have been to the modern theory of valency and 
molecular structure. In 1929 he published papers 
which laid down the foundations of the so-called 
molecular orbital method for the discussion of 
diatomic molecules. Among its first successes was the 
clarification of the triplet nature of the state of the 
oxygen molecule O,. The foundation thus laid was 
built n by very many authors, who applied the 
method to the analysis of the complex relations among 
the numerous group of o io compounds known as 
conjugated molecules. ost an entire branch 
of the modern literature now consists of what are 
virtually applications of the original Lennard-Jones 
technique, and it has been shown that many subtle 
and surprising properties of such compounds follow 
from their structure in an intelligible way. 

With a series of oo he has extended the 
theoretical treatment of liquid and solid states. 
He has made calculations of the interatomic forces in 
the rare gases and other simple substances, and used 
the results to formulate a law òf force applicable to 
ions in crystals. With the aid of this the lattice 
properties have been calculated and the resulta have 
illuminated the general picture of the solid state. 

His papers on the liquid state have dealt with 
fundamental properties such as boilmg pointa and 
critical temperatures, and further increased our 
understanding of the relations between molecular 
- forces and the properties of substanoes. 

As a complement to this abetract theoretical work, 
Lennard-Jones worked throughout the Second World 
War and after on various problems of vital practical 
importance connected cially with ballistics. In 
1942 he was appointed chief superintendent of the 
Armament Research. t, where he bore 
extremely heavy and complex respansibilities. Later, 
he was chief scientific officer to the Ministry of 
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Supply, and has now succeeded Lord Lindsay as 
rincipal of the new University College- of North 
Staffordshire. ~ 


Hughes Medal: Sir Edward Bullard, F.R.S. 


Sir Edward Bullard’s earlier research work, on 
atomis Bee was done in the Oavendish Laboratory 
under Lord Rutherford, and it was Lord Rutherford 
who specially recommended him to Sir Gerald Lenox- 
Conyngham as suitable to undertake research in the 
Department of’ Geodesy and Geophysics, Cambridge. | 
In that t, where for some years he was 
Smithson Student of the Royal Society, he carried out 
a notable senes of investigations of far-reaching 
Importance. His clear insight and experimental skill 
enabled him to tackle difficult probleme with se direct- 
ness and freshnees of approach that made them appear 
deceptively simple. 

Bullard’s determination in 1932 of the value of 
gravity at a number of stataons in terms of the value 
at Cambridge was achieved by comparing the time of 
oscillation of a pendulhim swinging at Cambridge with 
the time of oscillation of a simular pendulum swinging 
simultaneously at a fleld-station. These results were 
of considerable geophysical interest, and were followed 
by similar intercounexions by Bullard and others 
between pendulum stations m, Great Britain; in 
1936, the available modern gravity determinations, 
mainly carried out under the supervision of Bir 
Gerald Lenox-Con were collected and critic- 
ally discussed by Bullard and Jolly, so that gravity 
measures in Great Britain were combined in a coherent 
scheme, forming a beam for later work on gravity, 
much of which was carried out or inspired by Bullard. 
Thé Cambridge apparatus has been lent to a number 
of observers in different parts of the world; the 
reduction and discuasion of the resulta of some of the 
earlier of these expeditions (in the Sudan, Tanganyika 
and Cyprus) were carried out by Bullard. 

In 1988 he initiated a series of expeditions ‘in sub- 
marines for the determination of gravity at sea, 
using the Meinesz & tus to investigate the oon- 
tinental shelf to the west of the British Isles. Meen- 
while, with eg palate of his own design, he delineated 
the palwozoic floor of Kast Anglia. 

Many discussions bad’ already been published of 
the thermal gradients in bore-holes, and it had been 
thought that -the rate of outflow of heat differed 
markedly in different parts of the world; but the 
heat conductivity had never been measured on the 
actual bore-hole imen. This unsatisfactory state ` 
of the subject was ly cleared up by Bullard, whose 
Investigations in South Africa showed from measure- 
menta of heat conductivity of the rocks at different 
horizons that the rate of upward flow of heat across 
any section of a given bore-hole waa the same. 
Further, a critical discussion of the data showed that 
the outflow is sensibly the same im all the continental 
regions of the globe. There remained question 
of heat-flow through the ocean floor. was 
first detarmmed by Bullard in 1949; he devised a 
hollow steel ‘spear’ which could be driven vertically 
into the ocean sedimenta and left for about thirty 
minutes m order to reach thermal equilibrium. 
Experiments carried out with this apparatus in the 
Pacific Ocean have indicated an outflow of heat which 
is much the same as that through the continents, 
though determinations made in the Atlantic by 
Bullard in 1952 gave a rather lower heat-flow. 

In recent years Bullard has written a number of 
important papers on the causes of the earth’s mag- 
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netio fleld and, despite the heavy demands of adminis- 
trative work as director of the National Physical 
Laboratory during the past four years, he has con- 
trived to continue his own geophysical researches and 
to inspire and facilitate the researches of others. 


No, 4388 


THE GROWTH OF NATURAL KNOWLEDGE 

The object of the Royal Society is the improvement 
of natural knowledge. It began when the search for 
this kind of knowledge was little more than the 
amusement of the curious, and we have now reached 
the stage when it Imoreases so rapidly that there is 
not enough paper to be found for printing all that 
comes to light every year. It is true enough that the 
early virtuosi had no abundance of paper. Isaac 
Newton's letters, soon to be published in a collected 
edition by the Society, are written as closely as 
possible, and he and hia contemporaries made their 
notes on every scrap of paper they could find. But 
what troubles us now is not the scarcity of writing 
material but the abundance of finished manuscript 
Mii be published. We know, too, how little of it 
we are likely to read ; although we are bound to regret 
the slowmg down of productive work m academio 
science during the war years, I think those years will 
be recalled by many of us as the time when we had no 
piles of unread journals and reprints to be ashamed of. 
Nowadays the piles would be even larger if publication 
were easier, for scientific research has become one af 
the major interests of mankind and we cannot escape 
the consequences, 

One consequence, which weighs heavily on me at 
the moment, is that it has become increasingly difficult 
to pick out some special discovery or specially active 
line of work to bring before the annual meeting of the 
Royal Society. There has been great activity in 
many lines; but for the trme being we seem to have 
passed the stage of really startling discoveries. In 
the most promising fields there are already so many 
acientists at work that the general line of advanoe 
oan be foreseen for a few years at least. We cannot, 
of course, foresee the sudden illumination which 
comes from time to time to put some branch of science 
on a new footmg; but it would be safe to foretell 
that very soon the chemists will have synthesized 
more natural products, that we shall know much more 
about the structure of the proteins, about the nature 
of viruses and the action of enzymes, about the 
products of atomio disintegration and the physical 
properties of matter at very high and very low 
temperatures. Valuable discoveries will certamly 
come in all these flelds ; but we are well prepared for 
them: they will not startle us unless they show some 
fault in the accepted theories, and most of them are 
already based on a wide range of evidence. 

The rapid expansion of soientiflo research has 
another consequence which must be of some concern 
to @ Society which deals as we do with the whole 
domain of natural knowledge. In the past it was a 
domain with isolated flelds, each yielding a different 
crop and mgstly separated by tracte of unexplored 
country. It was easy to classify scientists as chemista, 

hysiciste, zoologista and botanists, and so on. They 
diferent data to bring together and a different 
way of dealing with them, with a different vocabulary 
and different apparatus ; as soon as we were through 
the door we knew whether we had-come to the right 
laboratory. But it is becoming far more difficult 
nowadays to decide where the boundaries should be 
drawn ; the major flelds are experimenting with new 
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crops, and the barren areas which used to seperate 
them have begun to yield fruit and to attract workers 
from distant regions. Mathematics and physica and 
chemistry lead without a break mto the biological 
flalds, and it needs more than a casual glance to tell 
whether we are in a laboratory which studies tho 
atom or the human brain. 

We should all rejoice that the old barriers arc 
yielding, for we aim at a single inclusive system of 
the world, one that will cover all the immense variety 
of natural events. Yet they have an immense variety 
and it is still necessary to classify them. Fora society 
like ours the clasarfication ought not to go into much 
detail. There must be committees with suitable 
labels ; but if we are to judge the importance of 
different lines of inquiry there must be as much 
overlapping as possible, so that a new line of work 
oan be considered by experta who are not all biased 
in the same direction. But in their own, laboratories 
the different branches of science must be free to take 
their own course and, though the major groups aro 
content with their craditional labels, the pioneers who 
work in new territories need new ones. We are all 
too familiar with the pagaions aroused at the thought 
of mdependence from ‘overlords’ who were once 
powerful, and so we cannot be surprised when a 
group of workers in a new fleld demand a label which 
does not saddle them with wider scientiflo loyalties. 
No one ought to, or can, stop them from having their 
own journals and meetings, and if they want it 
they must be allowed the satisfaction of using a aign. 
language that no one else understands. The chief 
difficulty arises in connexion with the international 
organizations which mamtain contact between the 
scientists of different countries. They porform 4 
valuable, in fact an eesential, service, and this 1s 
recognized by the financial support which they 
receive from national governments by way of direct 
subscription or indirectly by way of such bodies as 
Unesoo. But the available funds are limited, and 
every year new international unions arise to claim 
acceptance by the International Council of Scientrfle 
Unions and of the countries which support it. 
Advisory bodies faced by this multiplication of 
clienta are already finding it hard to weigh the claims 
of new and old, of the small bands of enthusiaste 
eager to meet colleagues scattered over remote 
countries, and of the established societies 
with attended by thousands and an 
elaborate organization to keep in being. 

The problems of the borderline subjects and of the 
specialist groups are bound to grow as the content of 
natural science increases; but they are signs of 
progress and will no doubt be settled as they arise, 
by reasonable compromise. I have mentioned them 
chiefly to emphasize the more general difficulty of 
keeping our enormous territory in focus. It has long 
ago passed the competence of one mind, and it will 
need & more and more highly organized co-operative 
effort if we are to make the best use of our time. 

The ability to make such an effort is, of course, our 
birthright. The human brain surpasses that of other 
animals in its capacity for what Henry Head called 
‘symbolic thinking and expression’; it is because we 
can communicate our thoughts that two heads are 
better than one, and because we can express the 
resulta in permanent form by pictures or writing that 
each generation has a greater store of knowledge than 
its predeceasors. Individually we can be ialists, 
because, in Isaac Newton’s phrase, we stand on the 
shoulders of giants. 
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We are rapidly improving the mechanical devices 
which ought to help thia upward progress. We can 
pay a week-end visit to a colleague in California if 
our ideas are still too v to be reduced to writing ; 
and besides the mi Bio ta and new printing and 
copying devices there are the electrical recorders 
which are now so often used for ensuring that no single 
word spoken at a scientific congress shall be lost to 
posterity. These potential benefits are not at the 
service of scientista alone, but we must assume 
responsibility for their introduction. Aeroplanes and 
tape recorders can certainly assist scientific research, 
but only if we keep them as servants and not as 
Toasters. 

It would be easier to keep our instruments and 
records m their proper place if we knew more about our 
own capacities, about our ability to profit by discussion 
or to extract what we need from a store of informa- 
tion. We have no scale for measuring such abilities, 
but we have a new line of approach which will 


certainly help their investigation. When the British 


Government m 1823 gave Charles Babbage a sub- 
stantial grant for his calculating machine the tech- 
nical difficulties proved insuperable; but Babbage 
oould construct a machines on paper which should 
have been able to solve most of the problems which 
are dealt with by the new electronic mstruments. It 
could even work miracles, for Babbage pomted out 
that his machine could be arranged to produce at 
intervals of a thousand years or more a single 
abnormal event which might well appear to be an 
interference with the course of Nature. With our 
modern instruments, miracles of calculation are 
possible because the operations can be carried out.at 
an unimaginable speed; a vast number of figures 
must be dealt with and some of them must be stored 
for a limited time, but if the machine is to be of 
reasonable size they must be stored no longer than 
they are needed and in a which can be con- 
stantly used for new seta of as the calculation 
proceeds. Thus the record must be of a kind which 
will vanish instantaneously and completely when the 
need for it is over. . 

One way of achieving this is to arrange for each 
item to set up a cycle of operations, electrical or 
mechanical, which will repeat iteelf indefinitely at o 
high rate but will cease immediately when freah 
items appear. In the system due to Prof. F. C. 
Williams, 1,000 digite can be kept alive as long as 
they are wanted on the screen of a cathode ray tube, 
and the value of each can be read with a delay of 
not more than a few microseconds. There would be 
no great difficulty in arranging so that a repetition 
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before long the traces leave some more enduring 
change which does not need constant renewal. Thus 
the telephone number we have to dial can be kept 
alive in our mind by constant repetition like the 
numbers in e calculating machine; but we cannot 
be sure of forgettmg the number completely when 
we have made the call. 

The formation of some kind of stable trace can be 
inferred from the fact that memories survive periods 
when the bram is almost completely at rest. We 
must start each morning with our brain structure 
modified by what happened to it the day before: 
the deepest sleep or anwethesia or coma, in fact the 
most complete cessation of activity short of death, 
will-not make the bram s clean slate with no traces 
of our mother tongue or of the manual skills we 
learnt in infancy. Thus we may be able to say 
precisely how many items of mformation can be 
carried in an electronic machme for how long, but 
we cannot hope to answer the same ions for the 
human bram until we know far more about the 
nature of ita storage processes. What we can learn 
from the machines is how our brains must differ 
from them. 

There are already some indications of the kind of 
alteration which may be produced in a nerve cell by 
repeated activity. It is well known that repeated 
stimulation of the nerve cells of the brain produces 
an increased responsiveness which can last a minute 
or more ; and Eccles and his colleagues have recently 
shown that even in the spmal cord, the function of 
which is purely executive, a long period of inactivity 
leads to a loss of responsiveness which is restored by 
a short period of enforced activity, and when restored 
tends to persist for a matter of hours. What physical 
or chemical changes are responsible for these altere- 
tions is still unknown, but we have a new method, 
introduced by Eccles, for studying the biophysics 
of the nerve cell by the use of a microelectrode thrust 
into ita Interior. The method was first used in the 
study of muscle fibres: its extension to the nerve 
cell has already given important resulta and cannot 
fail to give more. 

It is naturally more difficult to study the bio- 
chemistry of the mdividual nerve cell than to study 
its electrical properties, but the storage proceas may 
well involve a chemical as well as a physical re- 
organization. If the cell chemistry of a grown man 
oan bear the mark of an infection with measles in 
childhood, it ia not unreasonable to suppose that the 
nerve oell constituents are plastic enough to be 
modified by past activity. Evidence accumulates in 
favour of the view that the tranamiasion of signals 
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structural change in the machine, a storage which 
would not need a constant supply of energy to 
maintain it; but there would be little to be gained, 
for it is better that the machine should start each 
morning a8 a clean slate. Ita code of instructions 
can be given a permanent form, but the cycles of 
activity which keep each digit alive are ended 
abruptly when the ourrent is turned off. 

The human brain can neither remember nor forget 
with such precision-——if it could we should be in a far 
better position to asseas ita powers. There are too 
many variables to be conmdered. The items of 
information coming from the sense organs are not 
all treated in the same way: & few are given priority 
for the storage process and many are unnoticed ; and 
signals which reach the brain may be stored for a 
time as -perpetuating cycles of activity, but 


the cell terminals of stimulating molecules, and their 
rapid destruction by enzymes. The stimulating 
molecules so far discovered, acetyl choline and 
perhaps snor-adrenalm, are of relatively simple 
structure ; but we know too little about the enzymes 
to be sure that the destruction of the stimulus 
will always proceed at a uniform rate uninfiluenoed by 
the past history of the cells. 

I have reason to be impreased by the versatility of 
the nerve ocell in relation to chemical stimuli, for I 
have been trying for some years to find out how the 
olfactory organ enables us to an immense 
variety of molecules brought to it in the ar. The 
receptor cells number several millions but they differ 
very little in external appearance ; and for a time I 
thought that the discrimination of one smell from 
anamer depended more on the particular regions 
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stimulated than on the particular receptor cells. But 
it is becoming more and more certain that there are 
marked differences in the specific sensitivity of the 
receptors. One group will react most readily to 
aromatic molecules, another to particular terpenes 
and so on. These differences are no doubt permanent, 
but they show that cells which look alike may have 
some physico-chemical organization which makes 
them react quite differently to a particular stimulus. 
It is perhaps to be hoped that the tells of our brain 
have a more uniform constitution, and that memory 
traces depend on biophysical rather than biochemical 
alterations. It will certainly be easier to detect the 
former; yet until we know more about the nature 
of these traces, we cannot begin to understand what 
is by far the most important property of the bram. 
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OIL POLLUTION OF THE SEA 


T the International Conference on Oil Pollution 

of the Sea, which was held in the Lecture Hall 
of the Institution of Electrical Engineers, Savoy 
Place, London, on October 27, representative 
private citizens of many nations met together for 
the first time in a concerted effort to press for action 
on the evils caused by oil pollution of the sea. The 
Conference was pace er by the Co-ordinating 
Advisory Committee on Oil Pollution of the Bea, 
of which Mr. James Callaghan is chairman. This is 
an independent Committee composed of repre- 
sentatives of the interests in Great Britam which 
are most affected by oil pollution, namely: Aæo- 
ciation of Municipal Corporations, Association of 
Sea, Fisheries Committees of England and Wales, 
Council for the Preservation of Rural England, 
Council for the Preservation of Rural Wales, County 
Councils Association, General Council of Britiah 
Shipping, International Committee for Bird Pre- 
servation (Britiah Section), River Boards Associs- 
tion, Royal Society for the Prevention of Oruelty 
to Animals, Royal Society for the Protection of 
Birds, Rural District Councils Association, Univer- 
sities Federation for Animal Welfare and the Urban 
District Councils Association, with individual mem- 
bers who are experts on different aspecta of the 
question. 

In the formation of the Committee in March 
1952, the efforts of many organizations which had 
for years bean working individually to secure a 
solution of the problem of oil pollution were co- 
ordinated and canalized. On Faly 21, 1952, the 
Minister of Transport announced in the House of 
Commons that he had decided to appoint a com- 
mittee to consider what measures could be taken to 
prevent oil pollution of the sea, and on October 2 
the constitution of this committee, which was 
entitled the Committee on the Prevention of 
Pollution of the Sea by Oil, under the chai i 
of Mr. P. Faulkner, was announced. The report of 
this Committee was published in July this year, 
and the purpose of the Conference just organized 
by the independent Co-ordinating Advisory Com- 
mittee on Oil Pollution of the Sea, and presided 
over by Mr. J. was to bring the 
findings of this report before public opinion in all 
countries. 

In openi the Conference, the Minister of 
Transport, Me. Alan Lennox-Boyd, stated that it 
is realized in the United Kingdom that legislation 
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is required to implement the recommendations of 
the Faulkner Report ; but it is aleo recognized that 
action by one country alone, though impprtent, 1s 
not enough. He then announced that the Govern- 
ment is taking steps to call a conference of maritime 
governments to consider how the trouble could be 
ended. He had in mind that it might be similarly 
i to the Conference on Safety at Sea, held in 
1948, which was followed by swift action, and 
concluded by stating that he hoped ita recom- 
mendations would be as speedily adopted. 

Lord Hurcomb, president of the Society for the 
Promotion of Nature Reserves and, until recently, 
chairman of the British Transport Commission, in 
introducing the report of the Minister of Transport’s 
committee on oil pollution, stated that there 1s no 
dispute as to the gravity and extent of the mischief, 
nor is there any room for dispute as to the cause of 
the trouble or the remedies for it. The rernedies are 
clear, and all that is needed is the will to apply them. 
He pointed out that the Ministers committee, 
hie included two shipowners and two representa- 
tives of the oil companies, has stated in ita report 
that “in recent years the nuisance has become 
intolerable’. He expreased appreciation for the 
speed and admirable precision with which the 
committee has reported, and said that its inquiries 
have been thorough and it has pointed firmly and 
fearleealy to the remedies, after satisfying itself that 
those remedies are entirely practicable. Lord 
Huroomb continued that the problem reduces to the 
fact that the only way to avoid polluting the sea, 
fouling the beaches and destroying birds, is not to 

ut persistent oil sludges and waste into the ocean, 

ut to ae them and to discharge them ashore. 
To prohibit discharge within a prescribed distance 
of particular coasta is ẹ mere palliative, though 
necessary as an interim measure. It has been shown 
that even a limit of 150 miles would not give the 
United Kingdom a remedy, and the only long-term 
policy is to prevent the discharge of persistent oils 
into the sea altogether. For this to be practicable, 
suitable and adequate facilities for the reception of 
oily waste should be provided at all loading terminals 
and ir porta throughout the world., Lord 
ifavdomb “concluded by stating that weary years of 
international argument in the hope of securing 
complete t should not be contemplated, 
and asked that a date for achievmg the ultimate 
policy should not be timidly fixed too far ahead. 

Mr. Donald F. Anderson, chairman of the General 
Council of British Shipping, spoke on the problem 
as the Britiah shipowner sees it and stated that their 
general attitude is already known by the solid fact 
that British shipowners have accepted the report 
and recommendations of the Faulkner Committee, 
and that they decided as goon as it came out to put 
into practico some of the measures. He stressed 
that, though they are doing all they can to help in 
solving the problem, it would take more than action 
by British ‘shipowners before there could be any 
material improvement, and he alluded to the vast 
amount of ahipping under other flags which goes up 
and down the English Channel without touching the 
United Kingdom. He concluded by saying that 
goodwill among shipowners of the leading maritime 
countries is not enough. If the aim of preventing oil 
=f eg ere ty eg es Boe tt et 
this can only be achie if veasels of all flags are 
bound by a convention among all the nations with 
ships that sail the seas. 
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Sir Douglas Ritchie, chairman of the i 
Committee of the Dock and Harbour Authorities 
Association, pointed out how difficult it has proved 
to deteot offenders under the Oil in Navigable Waters 
Act, Ty a8 some part of the pollution of 
inlan tidal waters is caused by oil discharged, or 
escaping, many miles away ab sea and being carried 
to the coasts. He described the facilities which have 
been provided for the collection of oily water in 
ports and stated that these have, unfortunately, 
not been used to any real extent. His Association 
weloomes the recommendations of the Faulkner 
‘Committee and has made it olear that it would be 


prepared to co-operate in provi or securing 
the provision of, adequate on foes at the 


ports. 
In May 1952 an independent Scandinavian 
Committee on Oil Pollution of the Ses, consisting 
of representatives from Finland, Sweden, Norway 
and Denmark, was set up at an international meeting 
of sportamen in Finland. This committee was 
represented at the London Conference by its obair- 
man, Captam Berno von Bornstedt, and Major 
Bertil Funck (Sweden), with Mr. Mogens Blach, 
director of the Port of and Mr. Moltke- 
iety. Mr. Blach 
described the havoc caused by oil pollution on 
Danish shores and mentioned the voluntary efforts 
in abstaining fram the of waste oil made 
by Danish shipowners. He said that ib is understood 
in Denmark that the evil cannot be elimmated until 
international agreement is reached, and it is felt 
that it is the duty of any interested country to do 
everything possible to have the question dealt with 


oil pollution which 
love bee ee Bee ed eke 
recommendations which were 'made at the Baltic 
and International Maritime Conference in Stock- 
holm in 1951. He stated that the Scandinavian 
Committee supporta the recommendations of the 
British report and poses that the Scandmavian 
Governments as goon as possible, seek the 


- agreement of the Baltic and North Sea countries for 


fixing a date after which discharge of persistent oils 
into the sea should be prohibited. 

A report from Mr. Banks Belt, chairman of the 
Atlantic Waterfowl Council, New York, directed 
special attention to the need for educating crews in 
care in preventing oil pollution. 

Dr. H. Lillie, formerly a surgeon with an antarctic 
whaling fleet, urged that whatever legislation is 
Introduced internationally should cover operations 
of the 


thick tarry meas, their eyes bloodshot with irritation, 
and penguins hopelessly clogged waiting a slow 
death. 
Sir John Simonsen, speaking on the need for further 
stated that the separation of oil-water 
” emulsions is not a problem easy of solution. What is 
required is a plant cheap to buy, occupying little 
space and requiring for ita operation the minimum 
of technical contro]. Plants and methods are in use 
successful, but further work is 
necessary . governments insist, and it is hoped 
they will, that oil pollution must cesse, on 
this problem might well be undertaken in e govern- 
ment research institute. It would require the joint 
work of a physical chemist and chemical engineer. 
"Two speakers described plants for dealing with 
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waste oil; and Mr. W. Kilmer stated that the process 
he has developed while in Admiralty service does 
not require specialized technique or elaborate 
equipment and is suitable for use in merchant ships. 
Full information is in the hands of the National 
Research Development Corporation. 

At the close of the Conference a declaration of 
aima was unanimously adopted, supporting - the 
view that of all nations should be required to 
refrain from arging persistent oils into the sea, 
anise with satiffaction the co-operation of the 

shipping industry and oil ies, recognizing 
for international agreement and undertaking 

$ stimulate public opinion regarding this, i 
tho annouhcement of the Minister of Transport 
regarding the calling of an international conference 
and urging that statutory provision be made to 
ensure adequate facilities for the reception of oily 
residues at ports, oil-loadmg termmals and repair 


In addition to the representatives of Belgium, 
Denmark, Finland, Sweden, Norway, the Nether- 
lands and South Africa who attended the Conference, 
twenty-six nations were represented by observers 
from their embassies, legations, diplomatic missions 
and high commissioners in London. 


STANDARDIZATION OF 
RADIOACTIVE ISOTOPES IN 
GREAT BRITAIN 


By W. E. PERRY 
National Physical Laboratory, Teddington 


INCE the end of 1950, four organizations in - 
Great Britam——Atomic Energy Research Estab- 
lishment, National Physical Laboratory, Radio- 
therapeutic Research Unit of the Medical Research 
Council and, Royal Cancer Hospital—have been 
collaborating in the measurement of radioactive 
isotopes on an absolute basis, that is, in determining 
the number of disintegrations per second in a given 
sample. It seams an appropriate moment to review 
very briefly the work which has been done so far; 
a fuller report on the measurements (up to the spring 
of 19538) ia obtainable on application to the Director, 
National Physical Laboratory, Teddington. 
The impetus for undertaking this work came 
, from the recommendations of the Jomt 
on on Radioactivity and of the International 
salsa ie pe pcr Nt ro The aim has been 
to assess thé reliability of different methods, to 
improve and develop them, and to introduce ulti- 
mately a system of standardization appropriate to 
the more importan Aen A particularly those of 
relatively ahort half-life users of radioactive 
isotopes are, of course, not much concerned with 
eabeclute values; but others, for example, clinical 
users, must have an absolute basis for their work 
with these substances. 

At the outaet á short list of the more important 
isotopes was drawn up, and it was hoped that an 
accuracy of the order of 2 per cent would be both 
adequate and attamable in their standardization. 
By the end of 1952, samples of ten isotopes had been 
measured by counting and by ionization-chamber 
methods. The former included defined solid-angle 
-particle counting with end-window Geiger-Muller 


December 5, 1953 


counters, 4r-solid angle §-particle counting with 
Geiger-Miller and liquid scintillation counters, and 
By-comcidence counting. The samples were solutions 
prepared and distributed by the Atomic Energy 
Research Establishment, their activities ranging 
from about 0-1 to 8 mC. per gm. of solution. 

The work, has shown that the defined solid-angle 
method is not satisfactory for absolute measurements, 
owing to the complex absorption and je 
conditions; it may, however, have s use as calibra 
oe 4r-oounter measurements have, on the 
whole, been satisfactory; thus sodimmn-24, phog- 
phorus-32, bromine-82, strontium-90 and gold-198 
have given values agreeing within about +2 per 
cent; differences of about +3 per cent have been 
found with potassium-42, cobalt-60, strontram-89 
and iodine-181. Some inconsistencies may have been 
due to the chemical and other occurring 
during the dilution of solutions to the low level 


of activity required for the preparation of the 
BO 


urces. 

The fSy-comcidence values for sodium-24 and 
cobalt-60 determined by two laboratories have 
generally agreed to within +1 per cent; but for 
isotopes with more complex modes of disintegration, 
the differences have ‘bean several per cent. There 
has been a tendency for-the By-values to be greater 
than 4:-counter values; for oobalt-60, this may 
perhaps be due to the absorption of §-particles in the 
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solid material ir the source itaelf. It is hoped that 
improvements in technique will determine and 
remove these differences. 

The y-ray ionization measurements have been 
consistent to within +1 per cent for sodnim-24 and 
cobalt-60 and +2 per oent for other isotopes. This 
method is indirect and Involves a number of physical 
quantities, uncertainties in the numerical values of 
which preclude strict comparison with the direct- 
counting methods. However, taking these limitations 
into account, no serious discrepancies have occurred 
between the two ‚types of measurement. 

Following the measurementa of the iodine-131 
sample, it was decided to revise the British standard 
for this isotope', and responsibility for ita maintenance 
and the issue of standard les was undertaken 
by the National Physical Laboratory. No formal 
specification of other standards has yet been made. 
The National Physical Laboratory has, however, 
begun the periodic issue* of phosphorus-32 samples 
calibrated by the 4r-counter method. 

During 1958 the scheme of measurements has been 
continued with the same group of isotopes, and 
ample have been i with. U8. 
National Burean of Standards and the Atomic 
Emergy of Canada, Ltd. A report on these measure- 
ments will be made in the near future. 

1 Bullard, H. O, Wetwre, 170, 016 (1983). - 
* Nalwre, 171, 676 (1983). 


NEWS and VIEWS 


Zoology and Applied Entomology at the Imperial 


College, London: 
Prof. J. W. Munro, C.B.E. 


THe retirement of Prof. J. W. Munro from the 
chair of zoology and applied entomology st Imperial 
College of Science and Technology, London, brings 
to an end a long association with the College. After 
@ period as assistant professor of entomology, he 
succeeded Prof. F. Balfour Browne as professor of 
entomol in 1929, and im 1934, on the retirement 
of Prof. E. W. MacBride from chair of zoology, 
he aasumed responsibilty, as pro a gcse Aarts 
applied entomology, for teaching and research in 
zoology a8 well ag in entomology. The appointment 
of Prof. Munro marked not so much & new phase in 
the development of the Department as a re-affirmation 
of the purpose of the College ‘‘to give the highest 
specialized instruction, and to proce the fullest 
equipment for the most advanced traming and 

in various branches of science, especially 
in ita application to industry”. It is agaist this 
beckground that Prof. Munro’s achievements are to 
ra visiges, dares With foresight and method he- brought 
co as & forest entomologist to a differant 
ABRs ob iene ed Geant ede ek ta 
infesting stored food and other producta, and as an 
ee eee 
applied entomologists built up during the years 
mg the Second World War an extremely active 
iol Field Station at Slough. The work carried 
out laid a firm foundation for the control of 
stored products pests, and it was a fitting tribute to 
him that after the outbreak of war m 1989 the 
organization passed smoothly and efficiently into new 
control and became the Pest Infestation Laboratory 
of the Department of Scientiflo and Industrial 
Research. 


' gave to others, togeth 


After the War, undaunted by difficulties, Mase: 
pet himself the task of building up another fleld 
station, at Silwood Park, fully capable of 
on the tradition established at Slough. With the 
heavy responsibilities of his duties as director of the 
Pield daton added to Gliese he bore as Lead of sho 

t of Zoology and Applied Entomology, 
and with the essential burden of maintaining an 
intimate connexion with industry, it was inevitable 
that Munro’s personal researches should suffer; but 
it is gratifying that the stimulus and opportunity he 
er with hia wise and patient 
guidance and an outlook which passed beyond the 
walls of the laboratory, has resulted in a body of 
original work and endeavour of which he may be justly 
proud. Throughout the Commonwealth the number 
of Imperial College -trained fleld entomologists 
bears witness to Prof. Munro’s success in and 
promoting the training of his students. He has held 
the balance fairly between laboratory discipline and 
field studies, and his students have been able to 
acquit themselves well in widely differing flelds of 
work. Prof. Mutro was made C.B.E. in 1950. 


Dr. O. W. Richards 


Dr. O. W. Richards, who succeeds Prof. J. W. 
Munro, is well known as a distinguished entomologist. ` 
A graduate of Oxford, he became lecturer in entomol- 
ogy in the Imperial College m 1931, received his 
doctorate in 1084, and was appointed assistant 
professor in 1988. For many years he has been 
closely associated with the activities of the 
Entomological Society, becoming a Fellow in 1924, 
secretary during 1087—40, and serving for three terms 
of office on its Council between 1981 and 1945; he 
was vice-president m 1935. Richards is 
best known for his interest and work on the biology 
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of the Hymenoptera. He has carried out revisions 
of hymenopteran genera, and while holding a Lever- 
hulme research fellowship visited British Guiana 
before the War m of his studies, A recent 
book on the social biology of insecta testifies to his 
scholarship. But his interests are wider than this. 
He has worked on the flour-moth Hphestia, on 
population studies of the gram weevil Calandra, and 
on the butterfly Pieris and its parasites. More 
fundamental than this, he bas shown a keen interest 
In problems of speciation and the mechanisms of 
evolution. He will bring to his new appointment a 
wealth of taxonomic and ecological experiance, and 
this, together with the experience gai from his 
close association with the development and work of 
the Co Field Station, will ensure the continued 
success of entomology at the Imperial College. With 
the support of his colleagues in the fleld df insecticide 
research, and with the encouragement of physiol- 
ogical studies, the Imperial College will remam an 
E oe centré for applied entomology. Biologists 
wish Dr. Richards every success in the onerous -— 
task of mamtaming the high level of attainment 
achieved by Prof. Munro, and of holdmg a just 
balance between the varied activities of the Depart- 
ment of Zoology and Applied Entomology. 


Cancer Research In the University of Leeds: 
i P 


rof. R. D. Passey 
ArTER more than a quarter of a century of versatile 
directorship and personal research, Prof. 
R. D. Passey, the first holder of the chair of experi- 
mental pathology and cancer research in the Univer- 
sity of is retirmg. Coming fram the School of 
Pathology at Guy’s Hospitgl, in London, which was 
_ already notable for the classical researches and 
preecient writings of the late G. W. Nicholson on 
tumour formation, Passey brought to his Department 
in Leeds those attributes of intellectual mtegrity, 
critical faculty and a broad biological approach ‘which 
have disti hia own researches and shaped 
the development of his Department. Largely financed 
by the Yorkshire Council of the British Empire 
Cancer Campaign, the Department has attained 
moreasing eminence for ite contributions to our 
knowledge of cancer in many and diverse directions. 
These have included the chemical mduction of 
tumours of the skin, mamma, bladder, liver and 
connective tissue; the role of hormones in the 
genesis of tumours of the mamma and testis ; the 
frequency and causation of cancer of the 
lang; the experimental induction of melanoma ; 
enzymes and tumour metaboliam, and the meta- 
boliam of chemical carcinogens; the milk factor in 
mammary tumours in mice, and a search for a similar 
factor in human material; and the physical and 
chemical properties of connective tissue which may 
have a bearing on the invasiveness of cancer. In not 
a few of these researches Passey himself participated, 
and to all of: tham he contributed by his encourage- 
ment, hia wide biological knowledge, his critical 
judgment and his love of trath. Of special merit has 
been his healthy scepticiam towards ill-founded claims 
for the discovery of ‘causes’ of cancer: for example, 
he showed that Fibiger’s ‘Spiroptera cancer’ of the 
stomach in rata was not, in fact, cancer; and he was 
foremost also in showing that the transfer of tumours 
‘by frozen-dried tumour tissue was not due, as Gye 
claimed, to a causative virus, but to the survival of 
tmnour cella. A scientist cannot but feel satisfaction 


in having built up from ita begmnings a Department 
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with such a record of achievement and with a world- 
wide reputation as a centre of sound research. 


Prof. H. N. Green 


“Pror. HB N. Gamay, who suoceeds Prof. Passey, 
has held the chair of pathology at the University 
of Sheffield, previously held by Sir Howard Florey, 
for the pest seventeen years. this period 
several hundred contributions to pathological litere- 
tare and to that of experimental medicine ‘over a 
very wide fleld have emanated from Prof. Green and 
his staff. His early researches with Sir Edward 
Mellanby at Sheffleld were mainly concerned with 
nutrition, and he published & variety of papers 
dealmg with diet and infection, diet and pregnancy, 
and the biochemistry of vitamins A and D. Later, 
he became a demonstrator in the University of 
and there, while working on bactericidal 
ee ee eo 
therapy. He has contributed in several 
our understanding of the mode of action ef ect Se 
“amides and related compounds. During the Seoond 
World War he was asked by the Medical Research 
Counsil, with -which he has had long associations, 
to organize a team for the study of traumatio shook. 
Olmical investigations led to pure laboratory studies 
in which the shook-inducing action of adenosine 
TPO was discovered. Green later com- 
mand the British Traumatic Shook Team, 2, 
R.AM.C., and directed investigations in battle 
zones in North-West Europe. All these extensive 
studies on shook cubninated im the book, “Biological 
Actions of the Adenme Nucleotides’, by Green 
and Stoner (1950). Green was also director of the 
Sheffield Cancer Research Laboratories ; and the 
Annual Reports to the British ire Cancer 
Campaign from 1987 until 1952, and his progreasively 
increasing number of papers in this field, reflect his 
mounting interest, now demonstrated by his 
acceptance of the chair of experimental pathol 
at Leeds, and director of cancer research at bo 
Leeds and Sheffield. Though running a 
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large part in the medical affairs of 
the University, the hospitals and the region. 


Discovery: Mr. Willlam E. Dick 


Discovery, the successful monthly journal of 
popular science, completes its tenth year of con- 
tinuous publication in its present form with this 
month’s issue. That there is probably no better 
journal of its m the world is entirely due to the 
aae a cles geri Wiliam E. Dick. He has 

almost single-handed since it was 
restarted in 1043. (Except for its name, the journal 
has little resemblance to the pre-war Discovery, 
which was wound up for lack of support m 1939.) 
Mr. Dick is a biologist by training. He took an 
honours degree in botany with roology and geology’ 
at the Imperial College of Science and Technology 
after winning a State Scholarship at the age of 
fifteen. But this bias is not reflected in the contenta 
of Discovery, which cover the whole field of pure 
and applied science. Through his personal contacts 
with scientists and science writers, Mr. Dick has 
moulded into a journal which is enter- 
taining, educetional and influential. He has probably 
ee ee 
to explain their researches in a written form under- 
standable to the public. 
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- While not designed as a medium for the publication 
of original work, Discovery bas from time to time 
been first with significant scientific news. It was, for 
example, among the first to print the disturbing facta 
about the sulphur shortage. It ed—with 
apparent succeas—for the appointment of scientific 
attachés in British embassies and for experiments on 
the underground gasification of coal. It has cam- 
paigned, po far unsuccessfully, for better pay for 
science teachers. With its vigorous editor and an 
established readership at home and abroad, Discovery 
can be to improve both its circulation and 
its beneficial influence. 

Research In Industry 


On November 27 the members of the Advisory 
Council of Scientific and Industrial Research and the 
chairmen and directors of some forty research 
associations of the Department of Scientifle and 
Industrial Research held a conference in London, at 
which they discussed m private the education of 
technologists and technicians in Great Britam. At 
the luncheon given in oonjunction with the oon- 
ference, Sir Ian Heilbron, chairman of the Advisory 
Council, made public the important news that, 
subject to Parliamentary approval, the Government 
has decided to allow the Do of Scientific 
and Industrial Research to plan ita work on a five- 
year basis, thus giving a continuity and flexibility of 
policy which the t has long sought. At 
the same time the Government is restoring m full 
the financial cuts made two years ago in the Depart- 
ment’s post-war programme for the expansion of its 
work. After expreasing his gratitude to the Govern- 
ment for thus generously implementing the Depart- 
ment’s aims, Sir Ian went on to deplore the lack of 
recognition given by industry in general to the work 
of scientists and engineers. This is particularly 
reflected, he said, in the fact that few of the board- 
rooms in industry contain directors who are persons 
with high technical qualifications. The other speaker 

at the luncheon, Lord Woolton, who was deputizing 
for the Lord President of the Council, streased the 
Importance of technological education as a key 
factor in industry and hence of Britain's ability to 
keep its place in overseas markets in the face of 
rapidly growing foreign competition. He urged that 
universities, in particular, should not be averse to 
the giving of academic rewards to studente who want 
to specialize in a technological fleld to the exclusion 
of other subjects. K 


Educatlon In Meteorology 


THe third annual dinner of the Royal Meteoro- 
logical Society held on November 20 had this year 
for its theme “Education in Meteorology”, and the 
gueæt of honour was Dr. K. W. M. Pickthorn, 
Parliamentary Secretary to the Ministry of Educa- 
tion. The præident of the Society, Dr. O. G. Button, 
in proposing the toast “Education in Scienge’’, said 
that he wonders whether we are not in danger of 
losing touch with reality by our search for ultimate 
reality, and whether it would not be worth while to 
turn some of our attention from the remote, unsub- 
stantial world of atoms and electrons to more friendly 
and familiar things, to the clouds and the rain and 
the skies. Meteorology, which has bean so neglected 
in British universities (with certain exceptions), might 
well, in his opinion, provide the relief from 
over-specialization. To be a meteorologist one needs 
to be a very widely read scientist, for there is scarcely 
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any branch of ‘physica which is not involved in 
meteorology——it even touches on life itself. 

Dr. Piokthorn pointed out that there seams to be 
broad divisions among achool-children between born 
soientista, who would pursue a scientific career 
irrespective of their schooling, those who would 
never become goientwta, and a very considerable 
intermediate body who ought to be scientists and 
could be, given proper training. He believed that, in 
teaching science, laboratory work could be supple- 
mented by meteorological observations, and he 
thought that even the quite unscientific might be 
given some notion of how scientists think and work if 
their interest in the weather could be exploited. Sir 
Charles Morris, vice-chancellor, University of Leeds, 
contrasted the positions of pure and applied science 
in the United Kingdom and streesed the difficulty 
experienced in attracting students of sufficient calbre 
towards research in applied science. He felt that 
the Royal Meteorological Society by ita very olose- 
neæ to Nature could do a great deal in correcting 
this bias. Appreciation was expressed by Dr. John 
Brown, chief education officer of the London County 
Council, for the Society’s Popular Lecture, arranged 
each year for the benefit of sixth-form pupils. The 
application for ticketa this year has been so heavy 
that a repeat lectifre will be given in the County 
Hall Lecture Theatre. 


Sclence Masters’ Assoclation : Annual Meeting 


Tas annual meeting for 1954 of the Scienco 
Masters’ Association will be held m Oxford during 
December 29, 1953-—January 1, 1954, under tho 
presidency of Sir Oyril Hinshelwood. The meeting 
will open with Sm Cyril’s addrees, given at 8 p.m. 
on December 29, his theme being “Thoughts on tho 
Evolution of a Scientific Problem”. On the following 
day, J. P. Stephenson and R. Thurlow will demon- 
strate experiments, afterwards on exhibition in the 
Clarendon Laboratory, at a lecture entitled “‘Experi- 
menta in Elementary Physics’, which will be of 
special interest to those ing in secondary modern 
schools. On December 31 the annual business meeting 
of the Association will be held ; in the late afternoon 
the Association’s report on “The T ing of Science 
in Secondary Modern Schools’ will be introduced by 
some of the members of the committee responsible 
for the report and will afterwards be oritically 
reviewed by a headmaster of a secondary modern 
school. Each morning at 10 a.m. there will be three 
aimultaneous lectures on biology, chemistry and 
physics, respectively ; in addition, it will be posible 
to visit laboratories in the University and discuas 
problems with the University staff. The afternoon 
visite will be made to places of interest in Oxford 
and farther afleld. Three exhibitions will be held 
concurrently with the meeting: in the Dyson 
Perrins Laboratory the usual exhibitions of apparatus 
and books by manufacturers and publishers; in the 
Inorganic Chemistry Laboratory usual members’ 


also in the Inorganic Chemistry Laboratory, a 
special ‘exhibition by the Scientific Department 
of the National Coal Board showing the biological, 
chemical and physical apparatus and research experi- 
ments (with demonstrations) used in the routine and 
the research laboratories of the Department. Accom- 
modation-is available during the meeting at Keble 
College. Further informastion can be obtained from 
the annual meeting of the Amsociation, W. G. 
Rhodes, Park View, 318 Granville Road, Sheffield 2. 
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University of Glasgow 


Mr. Hagorn J. Tromp has been appointed director 
of extra-mural studies in the University of Glasgow, 
in succeasion to the late Dr. W. 8. Evans. 
in the subjects as shown, have been appointed in the 
University as followa: Senior Lecturer, Dr. Ian M. 
Dawson (dlectron microscopy); Lecturers, R. Common 
(geography), R. H. Cummings (geology), B. E. L. 

Deckker (mechanical engineering), W. M. Fairbairn 
and A. Geddes (mathematics), A. Fraser (agricultural 
zoology), K. M. Guggenheimer (natural PP, 
R. G. Hemingway (agricultural chemistry), Q. 
Hutchison (experimental physics), J. J. Lowi 
(pharmacology), Alfred Marr (veterinary medicine), 
R. G. Moorhouse (theoretical physics), G. H. Nan- 
collas (chemistry, in succession to the late Dr. J. O. 
James), and J. E. Tinne (bacteriology). 


‘In the. 
Department of Natural Phil y, the following 
appointments have also been : A. H. De Borde 


and Derek Oldroyd (Nuffield Fellows) and W. G. V. 
Rosser (D.S.I.R. Reséarch Fellow). For the present 
session 259 new studenta have been admitted to the 
Science Faculty of the University’ (198 men, 61 
women); the total number of students registered in 
the University as a whole is 5,586 (4,864 men, 1,222 
women). 


Colonial Service : Recent Appointments 

Taa following ap tments have recently been 
made in the Colonial Service: R. B. Jagoe (senior 
botanist, Federation of Malaya), ief research 
officer, Federation of Malaya; L. H. N. Larter 
(botanist, Department of Agriculture, Federation of 
Malaya), senior botanist, Departament of Agriculture, 


Federation of Malaya; J. C. Parisinos (temporary ` 


agricultural superintendent, Class 1, 1), agri- 
- cultural officer, Claas 2, Oyprus ; A. W. urtt (chief 
chemist, Singapore), director of chemistry, Federation 
of Malaya; OC. Cairns (assistant conservator of 
forests, Federation of Malaya), conservator of forests, 
Federation of Malaya; E. J. Strugnell (conservator 
of foresta, Federation of Malaya), deputy director of 
forestry, Federation of Malaya; W. A. Dos Santos 
(pathologist, grade B, Trinidad and Tobago), D - 
ologist, grade A, Trinidad and Tobago ; i 


eputy services, Tanganyika ; 
E. 0. 8. Dawe (deputy director of veterinary services, 
Tanganyika), director of veterinary services, Tan- 
ganyika ; Ohe Mohd Harun bm Taib (extra assistant 
conservator of foresta, Federation of Malaya), 
assistant conservator of foresta, Federation of 
Malaya; L. Humphrey (senior assistant meteor- 
ological offcer, Gold QOoast), senior meteorological 
officer, Gold Coast; P. W. A. Davies and J. A. N. 
Wallis, agricultural officers, Kenya ; M. J. 
agricultural officer, Tanganyika; A. R. Hurophrys, 


chemist, Agricultural Service, Federation of Malaya ; 
D. A. Jones, feld geol Sierra Leone; J. E. 
- Mason, geologist, Protectorate; Q. T. 
Wood, geologist, Federation of Malaya; O. A. O. 
Miaa, adica] reari acar, arada $; East Africe 
High Commision; B. D. Rennison, zoologist, Kast 
Africa Tastee and Trypanosomiasis Research and 
Reclamation Organization, Hast Africa High Com- 
mission; D. G. Cochrane, scientific officer, East 
Africa High Commission. 
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Announcements 


Mr. Epwarp Gunes Grorrrras has been appointed 
agricultural adviser to the United Kingdom High 
Commissioner in New Zealand, m succession to Mr. 
Donald 8. Hendrie, who is re to the United 
Kingdom. Mr. Griffiths is a gadanie of King’s 
College, Newcastle upon Tyne (University of Dur- 
ham), where he was also awarded the Nathaniel 
Clark Scholarship. Since May 1949 he has been 
assistant county agricultural officer (advisory) to the 
Norfolk Agricultural Executive Committee. He was 
a member of the Anglo-American Productivity Team 
that went to the United States in 1950 to study 
productivity m farming. 

A oonrsBanos on the North Sea floods has been 
arranged by ‘the Institution of Civil Engineers, and 
will be held at the Institution durmg December 
16-17. Twelve papers will be presented for discussion. 
Those who are-not members of the Institution may 
attend the conference provided they have made 
prior application to the of the Institution 
at Great George Street, Westminster, §.W.1, from 
whom further information can be obtained. 


Tana Massachusetts Institute of Technolégy is 
offering a small number of scholarahips to university 
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' graduates in science, technology and architecture to 


enable them to attend the summer session of the 
Institute during June 6S8eptember 18, 1954, for the 
purpose of carrying out research. The scholarships 
are open to British citizens less than thirty-two years 
of age, who have had at least two years experience 
in postgraduate research, either industrial or 
academic. Application forma, to be completed by 
January 4, can be obtained from the Cultural Affairs 
Officer, Room 3802, 41 Grosvenor Square, London, 
W.1. 


Uxpan thel provisions of the Fulbright 

travel grants are available to citizens of the United 
Kingdom and British Colonies to go to the United 
States for an academic or educational purpose, pro- 
vided that they have the financial support in dollars 
for the visit and are affiliated to an American 
institution of higher learning. The granta cover the 
cost of direct travel from the candidate’s home to 
America and return, and are available during June 
l, 1964-April 1, 1855. Applications must be'sub- 
mitted by March 15, 1954 (for those travelling 
between June 1 and July 81) or June 1 (for those 
travelling after August 1). Further mformation can 
be obtained from the United States Educational 
Commission in the United Kingdom, 55 Upper Brook 
Street, London, W.1. 


Tas Royal Aeronautical Society is reviving its 
us custam of 


Bairstow, speaking on ‘The Fun of Finding Out in 
Flying’. The lecture will be given at 3 pm. on 
January 7 and will be free. Tickets can be obtained 
from the Secretary, Royal Aeronautical Society, 
4 Hamilton Place, London, W.1. 


Ereatom. In the communication entitled ‘Fine 
Structure of the Extra-terrætrial Radio Source 
Cygnus I” R. O. Jennison and M. K. Des Gupta 
in Nature of ovember 28, p. 998, the measurements 
illustrated as 51’ (twice) and 80’ (twice) in Fig. 2 
Sou Phe aera these aro oorreotly quoted 
in the text. 


Kad 
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DYEING AND TANNING 


HE Faraday Society held a Genea Discusion 

on “Dyeing and Tenning’ in Leeds during 

8-10 under the chai ip of the 

resident of the Society, Sm Hugh Taylor. The 

i ion was well attended and included a number 

of distmguished foreign viattors: The introductory 

lecture was given by Sir Eric Rideal, and, in all, 

twenty-two papers were read ; these will be published 
in due course by the Society. 


The picture of the theoretical aspecta of dyeing - 


and tanning arising out of the meeting showed that, 
while the general nature of these processes is well 
understood, a great deal of detail still requires fillmg 
in. This is especially true of tanning, where the 
nature of the natural tanning material ia so complex. 
The points of interest arising from the two different 
subjecta are begt treated separately. 


Dyeing Processes 

The mode of attachment of the dye is still a subject 
for speculation and mea range from a straight- 
forward partition in the oase of non-ionic dyes, or 
Donnan distribution for 1onio dyes, to adsorption on 
specific. sites, the extreme case 
adsorption. Non-ionic dyes anton eapes, ape 
acetate and polyethylene terephthalate are ales 
of the former, and it was shown that the addition of 
benzoic acid alters the equilibriam partitions ratio. 
On the other hand, m the case of wool, resolution of 
optical antipodes on adsorption shows that specific 
gites must exist although, as the adsorbed molecule 
becomes larger, the resolution becomes leas. Prof. 
W. Bradley interpreted this as due to s lower tendency 
for the larger molecules to be adsorbed on site. 
There is, of course, & great deal of evidence to show 
that sites can exist. Both on synthetic and natural 
fibres in acid dyeing, the total dye sha is stoichio- 
metric with certain ‘active’ groups. The importance 
of the effect of the fibre constituents on fibre structure 
as well as ther chemical nature, however, was 


emphasized by Dr. C. H. Bamford et al., who have 


examined the dyemg behaviour of a number of 
synthetic polypeptides. The use of the surface 
balance, too, was described to demonstrate inter- 
action between active groups in dyes and fibres, and 
on & similar topic Dr. Conmar Robinson demonstrated 
on the macro-scale stereochemical effects with an 
Ingenious modification of the Stuart-type model. 
This allows a limited amount of deformation of the 
bonds such as does actually occur. One striking 
example was the easy manner in which one may be 
misled as to the stereochemistry of the adsorption 
of an aoib dye on cellulose. 

So far as the equilibrium of adsorption is oon- 
cerned, it appears that there ıs little to choose 
between the various theories on fundamental grounds 
because of the difficulty in devising critical experi- 
menta, and a choice is usually made on the grounds 
of expediency. One of the main obstacles is lack of 
knowledge of the state of the dye in solution. Thus 
F. H. Blaker e al., in considering the ion 
of acid dyæ by coppered polyacrylonitrile 
pee a variation of the activity coefficient bye a 

of 600 ; A. N. Derbyshire and W. J. Marshall, 
armodynami 


ordinarily large heat change on dilution of orange i 
(normally considered a oo 8 eee dye), and 
Dr. A. B. Moggy described experimenta on partition 
measurements and the effect of sodium sulphate on 
the solubility of this dye, from which he attempted 
to gain information on the activity coefficient. 
Further refinements in the thermodynamic treatment 
of adsorption data therefore await more complete 
knowledge of the activity coefficients of dyes in 
solution. 

The rate-controlling steps in dyeing are now fairly 
well understood in the general sense, and Sir Eric 
Rideal showed how in many cases the rate of agitation 
can be a rate-controlling factor due to the relatively 
large distances the dye must be transported and the 
low concentration gradient in the external liquid 
phase. In these circumstances a conventional hydro- 
dynamic flow treatment can be used satisfactorily 
to determine the thickness of the stationary layer. 
Diffusion within the fibre is fundamentally more 
complex, although it appears that’ the diffusion of 
acid anions ig acco ied by adsorption on fixed 
sites. R.F. Hudson considers that, when appropriate 
allowances have been made, the ‘free diffusion 
coefficient’ is of the same order as that in water. He 
also accounted for an observed increase in activation 
energy with molecular size as due to deformation of 
the polymer chams by the larger molecules. It is 
interesting to note that radioactive tracer techniques 
are being applied to both rium and rate 
measurements ; but on the whole this technique is at 
present applied only as a refinement on existing ones. 
An interesting topic in kinetics is a study of absorp- 
tion of aqueous solutions by dry cellulose, and, 
although an tal technique is such that the 
resulta canno considered as quantitative, such 
studies must ‘be of great practical and theoretical 
mnportance, : 

Tanning 


Tanning is a relatively complex process, and the 
system presants greater difficulties than dyeing. It 
is, however, now clear that tanning processes which 
involve the combination of chrome and other metal 
complexes depend greatly on the form which the 
complex takes. K. H. Gustavson showed that the 
strong reaction of the cationic complexes of chromium 
is due to an initial adsorption on to single carboxy 
groups of the collagen, and afterwards the carboxy 
group enters the chromium complex irreversibly to 
give a strong covalent linkage. Special conmderations, 
however, make it probable that less than 10 per cent 
of the total chromium complexes actually form croas- 
links. The slow nature of the covalent reaction is 
confirmed by J. Pouradier’s of the interactuon 
of chrome and gelatme whereby he has found that 


f : 
well as dyeing studies. By its means, J. H. Schulman 
and M. Z. Dogan have examined the effect of pH on 
the cross-linking of various fatty-acid and protein 
monolayers by a variety of metal ions, while Ñ. O, 
Elis and K. G. A. Pankhurst, by the same technique, 
supplemented by measurements of surface potential 
charges, have examined the effect of vegetable tannin 
on collagen monolayers. 


- . 70-80 per cent of all children 
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One further technique of interest which must be 
mentioned is that of D. M. B. who 
described a pyknometric technique of following the 
diffusion of tannins into hide. In this way he has 
beem able to follow the various steps in the tanning 
process and show that with tannio acid ıs 
much more complicated than with Mimosa tannin. 

N W. J. MABBSEALL 


FIELD STUDIES IN URBAN AREAS 


HE Joint Biology Committee consists of re 

sentatives of twelve o tiong Gitereeted ia 
the teaching of biology. It ae now held ten public 
conferences. While the latest, which was held at 
University College, London, on October 24, and 
which was well attended, did not contribute much 
to the solution of the major problem for which it 
was convened, it threw light on a number of sub- 
sidiary issuse spel merit attention both by teachers 
and biologists in general. 

In his o addres, R. 8. R. Fitter said that 
although the dustrial Revohition might have 
driven Nature away from urban areas, there has 
been a vigorous return. Towns provide j 
opportunities for the study of processes of biological 
adaptation to changing condrtions. He instanced 
the house-martin and rock pigeon, dwellers of roaky 
cliffs, that have taken readily to buildings, and the 
Oxford ragwort, the natural habitat of which is the 
lava flows of Bicily but which now is equally at home 
on sites reduced to rubble by air raids. Town sites 
tend to encourage a pioneer flora; in fact, modern 
civilization has grea y extended- the area open to 
planta falling into this group, while upon any site the 

rary associations so established are themselves 
subject to eapid Ghange: Hace that urban 
areas provide many opportunities for the study of 
local geclogy and geography, together with that of 
certam plant and animal ies. He appreciates the 
limitations imposed by ur conditions ; but he is 
inclined to view them as a challenge, emphasizing 
that a great deal still has to be learned about the 
natural history of even such common animals as the 
starling and house 

Miss M. Collis dealt with biology teaching m the 
secondary modern school, selecting for special oon- 
sideration the olaims of children in the O and D 
streams who might find it difficult to read and write. 
Yet work with them she feels to be well worth while. 
It might begin with sensibly directed observation 
and collection out of doors, the sorting and dispoeal 
in the classroom of the material so collected, leading 
to further inquiry and exploration and so to the 
produstion of records of educational worth. “With 
older pupils the work t be given a more experi- 
C approach, D farther training in- the 
keeping of records while giving the children a clearer 
oon ion of the interdependence of living things 
and factors that constitute their environment. 
Miss Hilda Franks, who followed, emphasized that 

through secondary 
modern schools. The teacher's task, she feels, ia to 
put and value into thoir lives by fostering 
in them the love of planta and animals. Interest anoe 
aroused will provide the basis for more critical stan- 
dards and so encourage better ways of livmg. To her 
it seems that many social ills might be solved through 
_education based on direct contact with real things. 
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Field studies at grammar schools were discuased 
by O. T. Prime and W. H. Dowdeswell. Mr. Prime 
said that at his school, Whitgift, Croydon, biology 
specialists in the sixth form can elect to take field 
studies at advanced level in the examination for the 
General Certificate of Education. © Several do so. 
One difficulty is that the scripta have to be submitted 
by the begmning of May; another one is that it is 
not easy for a young investigator to maintain interest 
in some selected project throughout a whole year. 
His procedure is to encourage the boys either to make 
a general biological survey of some fairly restricted 
area or to set them the task of making a more 
intensive study of the biology of one or two ies 
of animals or planta. Problems of identification, 
which are basic, present difficulties, although in his 
mind they are not insuperable, for several of the 
smaller groups of animals and planta provide suitable 
material. 

That young biology mvestigators should not be 

to take on too much was also the opinion of 
Mr. Dowdeswell. He has found at Winchester College 
that the survey of a ten-yard stretch of a local 
stream is the kind of task that they can manage. In 
his opinion the essential point is to concentrate on 
ecological principles, whioh « can be brought out from 
a wide selection of material. He made a plea 
for the stady of the soil. It is very le and it 
lends iteelf readily to investigation under school 
conditions. Experiments on its physioal nature and 
mineral composition are tively easy to 
perform, and there are many biotic factors which 
can be studied m the field and laboratory bringing 
out the interrelations withm the organic complex. 

An account of what she is doing at the Children’s 
Centre, and with the J unior Nature Group, at the 


her hands, their ages ranging from eight to seventeen 
with a heavy preponderance around ten and eleven. 
Three-quarters of the children were boys and sa 
similar proportion were of grammar school standard. 
Those that visited the Centre were motivated 
primarily by the urge to collect specimens. She tried 
to encourage them to draw, pamt and model the 
living organisms in which they were interested and 
so train them to observe more carefully. Among 
yanng children the urge to collect objecta is extremely 
strong, but after twelve it tends to diminish; her 
aim is to canalize it in the right acientiflo direction. 
She is finding that some of her early members are 
now anxious to remain at the Centre until they reach 
seventeen, and they are developing into efficient 
natural historians. While some of the claims made 
by the children for what they have observed are 
fantastic, a few are real additions to scientific 
knowledge. 

Several further points emerged from the open 


appreciated, although they did not always appear 
to be so by others. Problems concerned with work- 
rooms and other material facilities are not insoluble, 
given`the right kind of teacher, for in the London 
area education authorities are said to be sym- 
pathetic. Nevertheless, it was generally felt that, as 
was revealed by a recent report iasued by the British 
Association, the fleld-work done at schools in Great 
Britain falls far below what is desirable. The lack 
of fleld-work is all the more to be regretted because 
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personal observation has such a favourable influence 
on what young pupils have to do; in examinations, 
for example, it is a common experience to find 
diagramas of plant structure slavishly reproduced from 
text-books., This brought up the question of training. 
There was an almost unanimous opinion that 
university courses in biology are not designed to 
train teachers for their work, particularly in relation 
to fleld studies. Some reform of university courses 
is easential. Little guidance, too, is forthcoming from 
the usual type of biology text-book. 

As indicated above, the day’s proceedmgs did not 
do much to help the sient haar in & grammar 
school situated in the of a thickly built-up 
area. Certain ions were made, but they 
touched only the dea. of the problem, and it appeared 
as if the best p ure is to arrange for the pupils 
to attend short courses at fleld centres in rural areas. 
Several speakers commented on the waning of 
interest in living thmgs among boys and girls in the 
middle range of grammar schools; they attributed 
this mainly to the preasure of work in preparing for 
the General Certificate of Education. No comment, 
however, was made by teachers on the fleld studies 
carried out by young people as a purely voluntary, 
spare-time activity, particularly during the holidays. 
Studies of thia nature may be fostered by school 
natural history societies. They bring out certain 
special educational considerations sinoe they are 
personal and not directed. They are also the purest 
source of natural history. R. WHATHERALL 


POLISH MATHEMATICAL 
CONGRESS 


HE eighth Congress of Polish Mathematicians 
was held in Warsaw during tember 5-12, 
and was attended, by invitation, by ut forty-two 


mathematicians from outside Poland. There were 
two Britzah mathematicians present. 

The maim sections of the Congreas were concerned 
with mathematical logic; the theory of probability 
and ite applications to statistics ; modern mathe- 
matical methods, especially those of functional 
analysis and topology and their application to the 
classical theory; and the role of mathematics in 
physics and technology. In addition to the main 
conferences, held mostly in the morning, there 
were many sections at which short papers were read. 

It i interesting to recall the salient features of 
the Polish school of mathematics. Before the 
- Second World War this school had two main oantres, 
in Warsaw and Lwów respectively. The Warsaw 
school was occupied largely with the theory of sets 
and with mathematical logio, and it was in these 
two branches that it had ite greatest achievements. 
We owe to the Polish set theorists, in particular, 
some very beautiful theorems on the topology of 
the plane, such as the extension to oertain classes 
of continuous functions of a form of Weoierstrase’s 
theorem on the d ition of an mtegral function 
into primary factors, and Rouché’s theorem on the 
zeros of a holomorphic function inside a closed 
contour. These extensions have thrown new light on 
the topological character of these theorems on 
functions of a complex variable. The Polish school 
of mathematical logic is perhaps even better known, 
for the contributions of Polish mathematicians stand 
out in practically every branch of this subject. 
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The moet outstanding contributions of the Lwów 
school were in the domain of functional analysis, 
with which the name of Banach is so intimately 
associated. It was Banach’s work which laid the 
foundation for so much of modern analysis, and with 
bis death, in the summer of 1945, the world lost 6 
great mathematician. Under his guidance the 
mathematical life in Lwów, in the years before the 
War, was very free and friendly, with mathematical 
discussions taking place frequently in cafés. One 
of Banach’s institutions was what became known 
as the “Scottiah Book’”—a book of problems econ- 
tributed by the Lwów mathematicians, and any 
others who to be visitng Lwów. It was 
kept in a café ented by mathematicians, after 
which it became known. The result was a very 
interesting collection of mathematical problema. 
It has survived the War, and a new “Scottish Book” 
has been started at Wroclaw, where the Lwów 
Institute has been re-established. 

Polish mathematicians suffered enormous loeacs 
during the War. Some fifty-four lost their lives, 
very many in almost unbelievable circumstances, 
a loss which represented a ratio of about one in 
four. Immediately after the Nazi invasion those 
of Jewish descent were declared outlaws. This 
meant that some were shot almost at once, while 
others to survive in hiding until the 
summer and autumn of 1943, when they were either 
shot by the Gestapo or sent to the gas chambers. 
Saks, Schander, Auerbach, among very many others, 

in this way. Banach and Mazurkiewicz 
both died within a few months of liberation. Very 
many of those who died were young men who had 
yet to make their full contribution to mathematica, 
and their loss to Poliah mathematics is incalculable. 
Lives lost cannot be replaced; but every effort has 
been made durmg the eight years to do what- 
ever possible to build up the school again, Generous 
government grants have enabled the various mathe- 
matical institutes to re-establish themselves as 
research centres, At present they are maintaining three 
journals of international standing, and several others 
primarily for circulation in Poland. They are also 
re-issuing the series of “Mathematical Monographs’. 

The Congress brought out three things very 
clearly: first, the remarkable continuity in the 
Polish school; second, the contributions bemg 
made by the younger Polish mathematicians, who 
have grown up in the years since the War; and 
third, the desire of all for the better exchange of 
scientific work. It is true that the work of several 
of the younger men is already known in Great 
Britain, but more contact is needed between British 
and Polish mathematicians. Before the War this 
was partly achieved aa a result of the unfortunate 
necessity for many Poles to seek posts outside 
Poland. To-day there are plenty of postas for 
mathematicians in Poland, and other and happier 
ways must be found for securing acientific eo- 
Taar It would, for example, be very valuable 
if some Polish mathematicians were to come to 
Britain to lecture and hold seminars. Assurances 
were given at the Congress that for their part they 
would be very pleased to do so, for they are anxious 
to develop scientific contact with British mathe- 
maticians and would, in particular, welcome suitable 

papers m their journals. 

olish mathematics has a great tradition, and 
one peculiarly its own, and it is to know 
that this famous school is re-establishing itself. 
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ROYAL GREENWICH 
OBSERVATORY 


ANNUAL REPORT FOR 1952-53 


HE annual of the Astronomer for 
the od May 1, 1952—April 30, 1953*, fol- 


lowing the scheme of previous reports, deals with 
three sections of the Royal Greenwich 
Observatory, at Herstmonceux (includi HM. 


Nautical Almanac Office), Greenwich and Abinger. 
The recommendation of the Board of Visrtors about 
the old buildings of the Royal Observatory at Green- 
wich, to which reference was made in the annual 
report for 1951-52 (see Nature, 170, 1111; 1952), 
has been carried out; the Oc Room was 
formally opened by H.R.H. the Duke of Edinburgh 
on May 8, and is now accessible to the public at 
regular museum hours. The Time Ball was brought 
Into operation again on October 26 and has since 
been dropped at 1 p.m. , with occasionsl 
exoeptions. The removal of books from the Library 
to onceux was nearing completion at the time 
of the visttation, and some of the shelving had also 
been moved to the huta at Herstmonceux, to be used 
for storing some of the contenta of the Greenwich 
Record Rooma. 

Large variations in the voltage of the mains 
electricity ly at Abinger have been responsible 
for considerable inconvenience to the operational 
work of the Time Service and, pending modification 
in the supply arrangements, a static balancer has 
been temporarily installed. At Herstmonceux there 
has been satisfactory progress in various structural 
‘alterations, lighting, eto., and the foundations for the 
control building for the photographic zenith tube 
have been completed. Contracts have been let for 
the manufacture and erection of the buildings to 
house the Cooke reversible transit circle, the photo- 
graphic zenith tube, and the Bamberg small transit ; 
the expected completion dates of these buildmgs will 
be greatly delayed, but it is hoped that they will all 
be erected by the end of the year. 

The Ordnance Survey is to fix a datum point in a 
position that has been selected to the south of the 
site for the Isaac Newton telesoope. The position of 
the base plate of the Cooke reversible transit circle, 
when it has been placed in position and before the 
- erection of the walls of ita housing, will be determined 
relative to the datum point. An accurate geodetic con- 
` nerion between the reversible transit circle at 
Herstmoncenx and the Airy transit circle at Green- 
wich can thus be derived. It js satisfactory to know 
that the working drawings for the equatorial group of 
instruments have been completed and that it may 
be posible before the end of the summer to accept 
tenders for the steel work. 

It is only possible in this limited space to refer to 
a few matters of outstanding mterest or Importance. 
Among the former, attention may be directed to the 
fact that facilities have bean at Herstmonceux 


belioved that thoes short ny es i 
. believed that these short bursts of light are ov 
radiation from cosmic rays in the atmosphere. 
Observations with a photoelectric recording unit 
installed in the solar dome are already being made 
+ 

Royal Greenwich Obeerraicry, reed. eb the Ammal ‘Vutetion of the 
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by members of the Establishment and of the 
Observatory ; but during the summer months these 
tests are discontinued owing to the short period of- 
total darkness during the nights. 

Experiments have made at the outaide broad- 
cast headquarters of the B.B.C. Television Service at 
Wembley on ising the disk of Jupiter, using & 
14-in. reflecting telescope fed by a coelostat. With 
the very sensitive photocathodes used in modern 
television cameras, promising resulta were obtamed, 
and it was proposed to attach such a camera to the 
Yapp reflector during the autumn to show Jupiter 
m short astronomical programmes. 

As foreshadowed in last year’s report, a sub- 
stantial reduction in the staff of the Nautical Almanac 
Office has been poasible through the concentration of 
routine computing on the punched-card machines. 
This reduction has been effected by leaving vacancies 
unfilled and also by transferring some members of 
the Nautical Almanac staff to other de ts of | 
the Obeervatary. In the account of the work of the 
machines, which is given in the report, the large 
amount of work that has been accomplished is sum- 
marized, and, ing of one particular undertaking, 
the report says: ‘This last job has proved peculiarly’ 
suitable for punched-card methods...; it 18 
difficult to see how this work, involving the forma- 
tion, checking, and summation in groups, of some 
four million terms, could otherwise have been done, 
except aon an electronic machime’’. 

It is satisfactory to notice that the report ends 
with an optimistic outlook—different from that of 
some of the reports issued in recent years—and it is 
hoped that the removal of the Observatory to 
Herstmonceux will be substantially complete by the 
end of 1956. 


‘RESEARCH AND DEVELOPMENT 
IN BRITISH COLONIAL 
TERRITORIES 


HE now customary annual review of events and 
developments in British Colonial and Protected 
Territories is provided in the report entitled “The 
the survey is of 
exceptional interest this year on three counts. First, 
it provides the man of science with the 
against which the subsequent report, ‘Colonial 
Research 1952—5638", will a iately be considered. 
The -ecedt Blai ient in tie House of Commons’ by 
the Colonial Secretary, Mr. Oliver Lyttelton, regarding 
the forthcoming legislation on Colonial development. 
and welfare fumds gives unusual ibterest to this back- 
ground for Colonial development in general as well as 
for Oolonial research. It is also of mterest m the 
same way in relation to the cae for educational 
I j for suggestions that 
rt on African education 
by the Nuffield Foundation and the 
Colonial Office or from the Commission on Higher 
Education for Africans in-Central Africa. Moreover, 
while the review of constitutional and administrative 
developments is of topical mterest in so far as it 
concerns federation in Oentral Africa, such political 
developments cannot be ignored by those concerned 
with or interested in higher education, for example, 
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as hes already become apparent in regard to the 
ie ear recommendation of the Carr-Saunders 


To the man of science the review is chiefly of 
interest in that it provides the proper perspective for 
regarding developments with which he is more 
intimately concerned. The general survey, which 
forms Part 1 of the report, brings out the essential 
relation between the political evolution of the 
territories and ther technical, scientific, medical and 
social devel ent, and it should contribute both to 
a wider realization of the extent to which respons- 
ibility for self-government in these areas has already 
been devolyed and to the understanding on which 

onsible criticiam, whether in the political or in 
the technical field, must be based. While prominence 
is given’ to constitutional changes—for example, in 
British Guiana, in Nigeria and in Central Africa-—— 
the emphasis of the review lies this year as much on 
advances in education as on economic matters. The 
‘operations of the Colonial Development Corporation 
and the Volta River aluminium scheme are seen in 
perspective and also the dependence of the Colonial 
territories on the continued provision of the funds 
which have been provided under the Colonial 
Development and Welfare Acta ; but it is increasingly 
clear that the orucial factor in political and m 
economic development is education. 

Except Central Africa, all the main Colonial 
regions now have local universities, and there are 
3,484 students enrolled in the seven university 
institutions, compared with 3,417 in the previous 
year, while the number of Colonial students in the 
United om and Republic of Ireland has risen 
from 5,150 to 6,300, of which 1,443 hold scholarships. 
The £6 million ‘originally allocated for higher educa- 
tion under the 19485 Act has been fully committed, 
but an additional allocation from funds available 
under the 1950 Act is making possible the pages 
i to 


the financing of some of the most urgently needed 
new developments at existing institutions. Besides 
a, further Eene towards the oost of the new 
teaching h ospital, the Nigerian Government has 
given £1°5 million to University College, Ibadan, as 
an expendable endowment over fifteen years, and 
£300,000 for capital expenditure. The Gold Ooast 
Government is unable at present to embark on the 
establishment of a medical school at the University 
College of the Gold Ooast. A weloome devel 

at Makerere College, the University Oollege of East 
Africa, has been the substantial proportion of 
students completing their preliminary science ie 
whoee first preference is the agricultural course. 

warm tribute is paid in the report to the help given to 
these young university colleges by the University of 
London. 

In higher technical education the Gold Oosast 
College of Technology, Science and Arta at Kumasi 
was able to admit 450 students to courses starting 
late in 1952 and in January 1953. The Nigerian 


branches at Ibadan, Zaria and Enugu, 
main branch at Zaria, and the original allocation of 
Colonial Development and Welfare Funds was 
increased to £600,000. The appointment of a principal 
designate of the Government Technical Institute 
enabled the Sierra Leone Government and the 
Fourah Bay College to co-ordinate plans for the 


NATURE 


1035 


development of technical education generally. Tribute 
is paid to the Nuffield Foundation for ita help in 
financing the survey of education m West and in 
East and Central Africa by two study groups, the 
reporta of which were discussed at a subsequent 
conference in Cambridge, and attention is directed to 
signs of increasing recognition of the importance of 
the education of girls : for example, the first govern- 
ment boarding school for girla in Somaliland was 
opened during the year, and in Hong Kong a new 
technical school for girls; the first Fijian girls have 
been admitted to the Central Medical School for the 
Pacific ; and in Mauritius the foundations have been 
laid of the new building for Queen Elizabeth College, 
the government girls’ secondary school. 

The review notes that for the first time for many 
years health aervice eatablishments are up to strength 
in moet territories. The ion is not always 
equal to the need, and hospitals, health centres and 
infant and welfare centres are under heavy pressure. 
At Singapore, for example, the annual a eo 
attendance approaches mix hundred thousan 
pared with nmety thousand before the Second World 
War. The increased demand for curative services, 
which is an index of the confidence that has been won 
during recent years and a contributory factor to the 

improvement m health statistics, involves 
problems for the Colonial governments in keeping a 
reasonable balance between curativé and preventive 
services. Increased industrialization, with the corol- 
lary of migration of labour and the creation of new 
urban centres, has required carefal planning of health 
services to avert any serious complication, and a 
spectacular instance has been the eradication for 
three months of the fly Simulium damnosum, the 
larv of whioh carry the filarial disease known as 
on by applying lethal concentrations of 
DDT to ita b | places over a forty-mile stretch 
of the Nile. A p entomological survey of 
the Volta River area has vided the Department 
of Health of the Gold with much of the 
information required to minimine to health 
when the scheme begins to operate. Following the 
eradication of malaria from Oypros, the disease has now 
been. almost eliminated in Mauritius, virtually from 
Singapore, and notable progress is reported in Britiah 
Guiana and Malaya. The sulphone drugs now in 


. universal use in the Colonial territories hold promise 


of ultimately eradicating this disease also : of thirty 
thousand patienta receiving treatment in Eastern 
Nigeria, six thousand were discharged as free of 
symptoms in 1952. Mastery is also being gained over 
trypanosomiasis: in Nigeria, while during 1931—40 
more than three million people were examined and 
395,554 cases treated, during 1946-52, of five and a 
half millions examined only 73,585 needed treatment, 
and during 1952 only seven thousand were treated, 
compared with ninety thousand at the peak. While 
the disease remains endemic in East and Central 
Africa, it is considered unlikely that serious epidemics 
will ever again become established. The outbreak of 
yellow fever in Nigeria during November 1951 was 
completely under control early in 1952, and no further 
cases have been there or in Sierra Leone or 
the Gambia. The last outbreak in the Caribbean area 
was in 1921 in British Honduras, and the mosquito 
which carries the disease has been eradicated from 
gree although still present, in limited numbers, 

AM this hae demanded a continued high rate of 
recruitment to the Colonial Medical Service from the 
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United Kingdom and other Commonwealth countries, 
and 147 doctors were appointed in 1952, while there 
is a steadily increasing number of medical officers of 
local origin, particularly in the Far East, West Africa, 
the West Indies, and Mauritius. Whereas on 
.-January 81, 1958, 688 Colonial students were reading 

. medicine in the United Kingdom and Hire, young 
men qualifying locally still seemed, to prefer private 
. Practice to entering government service. An increase 

: > In the number of ialist poste has been noticeable, 
and especially in the flalds of radiology, anesthetics, 
pethology and psychiatry it has been difficult to fill 
ee ee 
In section of the report emphasis is once again 
laid on the dependence of any solid expansion of the 
health servicea on the adequate training of sufficient 
numbers of auxiliary technical, clinical and nursing 
staff, i 
The scale of aesistanoe sought by the Colonial 

territories under the Hxpanded Programme of 

See a agus Ged am ee Oo 

the requests no are those 1e fol- 

lowing countries : Tanganyika, three geologists for a 

mineral exploration team ; the Federation of Malaya, 
an expert in the rehabilitation of the blmd, for the 
training of radio-technicians and for an ee 
survey ; Jamaica, a palmontologist ; itish Guiana, 

a hydro-electric ; British Honduras, a ae 
.expert; Kenya, a pmeapple cannmg expert; an 
the Gold Coast, an expert in mass-education rural 

training centres. Considerable use is being made by 
the Colonial territories of the fell ip facilities 
offered by the United Nations and the iali 

Agencies, and eighty-one such fellowships and 
scholarships are now held. 

The expenditure of £14 millian on development and 
welfare schemes and on research schemes was 
approximately the same as during 1951-52; but 
although research schemes are specifically excepted 
from the statutory time limit, the available fimds 
are already almost fully committed, and it is pointed 
out that the position will soon be reached when no 
new long-term projects can be undertaken, in the 
absence of further funds. The progress in research 
is reported fully in the subsequent report ‘‘Oolonial 
Research, 1952-58", and it will suffice here to 


note that the West African rise ciara oa oe 
sidering proposals for the establishment of a West 
African. icultural Research Advisory Committee 


with a permanent secretariat, that the Clove Research 
Unit in Zanzibar has established the causes of slow- 
: decline, die-beck and sudden-death im clove trees, 
and the Zanzibar Government ia planning experi- 
menta to control the two fungi which are responsible 
for these diseases. The recruitment of fleld staff for 
geodetic and topographical surveys in the Colonial 
territories did not keep pace with resignations or 
transfers, but prospects of recrurtment of field sur- 
veyors and other technical staff are now much better, 
and the total staff w expected to be increased by 
more than fifty duri 1953-54. The overseas 
scientific staff of the Colonial Geological Surveys 
increased from 180 to 190 during 1952, and the 
universities continued to show their mtereet in the 
geology and natural resources of the Colonial 
territories. 
Besides the iture from Colonial Develop- 
ment and Welfare Funds (which included replenish- 
ment of the central allocation for broed amane id 
£250,000 to complete the programme oi capi 
equipment, and of that for Students’ Welfare by 
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£284,000 to it continuance of existing services 
to March 81, 1956), approximately £25,250,000 was 
expended on the Colonial territories from the Vote 
for Oolonial and Middle-Eastern Services in 1952-58, 


part of this being grante for the repair of damage and 


for rehabilitation or reconstruction in the West Indies 7 
caused by earthquake, hurricanes, flood or fire. ` 
Although the large financial contribution which the 
United Kingdom is-making to Colonial development - 
and welfare is fully displayed m. this survey, it is. 
equally pointed out how such developments depend - 
upon. closer co-operation and understanding between 
the United Kingdom Government and those of the 
Colonial territories, between the several departmenta 
concerned (for example, eradication of the tadtsee-fly 
a ‘ 
ment of the Colonial governments), between | ands 
overseas staff and between government and the 
people served. The educational developments 
recorded in this report are clearly contributing both 
to the supply of leaders able to fulfil their new 
and growing responsibilities with the goodwill and 
judgment that the present leaders, on the Gold Coast 
and elsewhere, are manifestly striving to show, and . 
also to the trammg of & community able and willing 
to co-operate. The existence of a like goodwill on the 

of the United Kingdom is also recorded, which 
joined to imagination could well make partmerahip a 
reality and no more a pious sentiment. 


- 


URIDYL TRANSFERASES AND THE 
FORMATION OF URIDINE 
TRIPHOSPHATE” 


Enzymic Production of Uridine Triphosphate : 
Uridine Diphosphoglucose ; 


Pyrophosphorolysis 


N the present communication we wish to describe 
a hitherto unrecognized pathway by which uridine 
triphosphate can be formed. We have previously 
orted! that dialysed yeast maceration juice oon- 
tains an enzyme which m the presence of uridine 
diphosphoglucose* brings about an incorporation of 
POETO SL R e labelled with phosphorus-32 
into a uridine nucleotide with simultaneous splitting- 
off of glucose-1-phosphate. This enzyme, which we 
called uridine diphosphoglucose phosphorylase" 
(in analogy with other pyrophosphorylases), does not 
in any detectable way attack other known umdine 
diphosphoglycosyl compounds. However, it has been 
shown recently‘ that a suspension of rat liver nuclei 
pyrophosphorylatea uridine diphosphate-N-acetyl- 
glucosamine as well as uridine diphosphoglucose. 

The speciflo uridine diphosphoglucoee pyrophos- 
phorylase is present in Zaotschenferment preparations" *, 
particularly in the fraction precipitated by between 
60 and 70 per cent saturated ammonium sulphate. 
If phosphoglucomutase and jal sagan aot ar 
nucleotide are added, the liberation of glucose-1- 
phosphate from uridine diphosphoglucose can be 
followed‘ at 340 mu. For each mole of pyrophosphate 
incorporated into the nucleotide, one mole of 
a-glucoee-1-phosphate is liberated. A demonstration 


* These investigations were parted granis from Carlsherg- 
fondet, Rockefeller Foundation, Lederle tores Drvision of the 
American Cyanamid Oo. and tuto Sieroterapioo Italiano. 
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and purification of the new nucleotide, which was 
suspected to be uridine triphosphate, can be carried 
out on @ microscale as described in Fig. 1. The 
nucleotide can also be isolated from a 
column by elution with 0:2 M sodium chloride in 
0:01 M hydrochloric acid ; other uridine compounds, 
including uridine diphosphate, can be eluted with 
.0-1 M sodium chloride in 0-01 M hydrochloric acid. 
ey tena ratio of uracil, estimated at 260 my, to 

a ee was found to be 1-18 
aie or uridine triphosphate, 1-00); total 
phosphorus/uracil was 2-7 (calculated for uridine 
triphosphate, 3-0). 

Uridine bri opal are is active in two reactions in 
which the diph te was completely mactive. The 
first reaction is the phosphorylation of glucose’ via 
adenosine diphosphate, which is described m a 
separate communication®. This reaction, In which 
uridine triphosphate and adenosine diphosphate 
react to form adenosine triphosphate, which then 
phosphorylates glucose, has been used to assay 
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uridine triphosphate. It has ‘then been 
possible to determme that ‘an hour's 
to 0:01. M mineral acid at 
100° C. brings about a 50 per cent 
hydrolyms of uridine triphosphate. 

In the second reaction, uridine tri- 
phosphate as well as uridine diphospho- 
glucose act as uridyl donors, that is, the 
so-called uridme diphosphoglucose pyro- 
phosphorylase could also be called a 
uridyl transferase and the action could 
be formulated as follows : 


UDP@Glucose + pyrophosphate = 
UTP + a-glucose-1-phosphate. 


The reaction from left to right has been 
described briefly. The reverse reaction, 
that is, formation of uridine diphospho- 
from uridme triphosphate and 
a-glucoge-1-phosphate, has been followed, 
using uridine triphosphate labelled with 
phosphorus -32 (uridine - P-*P-*P) and 
converting the morganic pyrophosphate generated to 
orthophosphate by means of a specific pyrophos- 
phatase for inorganic pyrophosphate. The results 
of a typical experiment are illustrated in Fig. 2. 


pow of attack of 
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Fig. 3. Undine diphosphoglucose 


In accordance with observations made on’ the 
pyrophosphorolysis of uridine diphosphoglucose, the 
reaction can therefore be 
reaction written above. 
process in both directions could consequently be 
Classified as a uridyl transferase with mMorganic pyro- 
phosphate or a-glucose-l-phosphate as uridyl 
acceptor. The location of fission by the transfer 
reaction can be illustrated by the formula shown in 
Fig. 8. The following communication illustrates that 
there exists at least one more acceptor for this type 
of reaction: a-galactoge-1-phosphate. 

AGNETA Monon-Prrersen 
Harman M. KALOKAR 
Ewnioo OUTOLO 

EvacyĒs E. B. Sacre 


Institute for Cytophysiology, 
University of Copenhagen. 


1 Kalokar, H. 3L, and Cutolo, H., I* Congr. de Broahimie, 200 (1082). 
! Caputto, B., eal, J. Bin Chem., 194, 338 (1050). 

* Kornberg, A., J. Biol. Chem , 183, 770 (1052). 

‘Smith, H. H. B., Munch-Petersen, A., and Ailis, G T. (see p. 1085). 


~s Warburg, O., and Ohratian, W., Bisohem. T., 964, 438 (1932). 


* LaPage, G Sy ee Eee J. Biol. Chem., 180, 975 (1049). 
eae ri sats Kotaha, aa in MoHlroy and Glam, ‘Bymposiam on Phosphorus 


* Berg, P., and Joklik, W., Nature |178, 1008 (1053)]. 
> Paladıni, A. 0., and Lelotr, L. F., Bisen. J., 61, 426 (1952). 
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Uridyl Transferases and the Formation of 
Uridine Diphosphogalactose 


Luro and co-workers have shown that uridine 
diphosphoglucose is the coenzyme of the enzymio 
-conversion of «-galactose-l-phosphate to a-glucose-1- 


diphosphoglucose = uridine diphosphogalasctose in 
which 75 per cent exists In the glucosyl form and 
25 cent in the galactosyl form’. 

e have found two other reactions which result 
in the formation of uridine diphoesphogalactose. The 
first reaction is between uridine triphosphate and 

a-galactose-l-phosphate and takes place m the 
presence of a dialysed extract of S. fragilis : 


UTP + a-galactose-1-phosphate = 
UDPGalactose + a-ghicoge-1-phosphate. (1) 
The second reaction, which can be demonstrated in 
extracta of S. fragilis which have lost the inversion 
Oe ae E 
idi diphosphoglucose and «-galactoge-1-phos- 
phate : 


UDPGhuicose + a-galactose-1-phosphate q+ 
UDPGalactose -+ a-glucose-l-phosphate. (2) 
In the presence of phosphoglucomutase, Zactachen- 
ferment and triph opyridine nucleotide, uridine 
diphosphoglucose is consumed stoichiometrically and 
the uridine diphosphoglycosyl compound formed does 
not react when incubated with uridine diphospho- 
ee had apg eam deat inorganic pyrophosphate, 


ancl RAEE nucleotide’. 
oN That paola is a exchange incorporation 


Calota £ first equation") and involves no pyrophos- 
phorolytic mechaniam ia emphasized by the fact that 
the reaction proceeds in the absence of inorganic 
pyrophosphate and even in the presence of morganio 
pyrophosphatase. Reactions (1) and (2) can be 
demonstrated when to a fresh, dialysed extract of 
S. fragilis is added uridine triphosphate, «-galactone- 
1-phosphate and triphosphopyridine nucleotide. 
Under these conditions, an amount of glucose-6- 
phosphate (detected by the measurement of reduction 
of triphosphopyridine nucleotide at 840 my) is formed 
which is at least three times the amount of uridine 
triphopphate added (Fig. 1). This is due to the 
following sequence of reactions, which is 7 
by enzymes all present in dialysed S. fragile extracta : 
(a) UTP + galactose-l-phosphate —+ 
UDPGalactose + p 
(b) (Pyrophosphate + H,O — 2 orthophosphate) 
(c) UDPGalactose + UDPGlucose 
(d) UDPGlucose + galactose-1-phosphate + 
UDPGalactose + glucose-1-phosphate 

(e) Glucose-l-phosphate -» glucose-6-phosphate 
(f) Gluocose-6-phosphate + TPN+ + H,O -> 

6-phosphogluconio acid + TPNH + Ht 

Incubation of the 9. fragilis extract with each 
component separately does not yield glucose-6- 
phosphate. 

The fact that not only uridine Se Srp ae and. 
uridine diphosphogalactose but uridine tri- and 
even di-phosphate + adenosine triphosphate‘ can 
act. as inversion coenzyme (co-Waldenass) makes the 
co-Waldenase away leas specific for certam purposes 
in which & biological identification of uridine diphog- 
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courtesy of Prof. Taloir and Dr. 
anol BO ee diaiyaed 
ce eae Tat RS 
nici te saa eer 
mibcture : same, without uridine trinhosphais. . 
After 80 min. incubation. of nunteotide 


erom 
added (thine mro the graph). $5 min, 0'1 amol uridine 
maS ( Sr a a enn aided o Ga ad 


P iogidona, for example, is wanted. For such bio- 
assays the specific uridme diphosphoglucose pyro-_ 
phosphorylase in ormoni? seams, for the 
time being at least, the most suitable tool. 

Uridine diphosphogalactose can thus apparently 
be formed in three different ways: (i) enzymic 
inversion of uridine by 


galac ; (i 
“from glucose-1-phosphate to ser -phosphate ; 
and (ii) enzymic transfer of uridyl from pyrophos- 


phate to galactose-1-phosphate. 
HaRMAN 


Instituto for Oytophymiology, 
University of Copenhagen. 
* Fellow of Rask Orsted Fondet. i x 
1 Oaputto, B., 0 al, J. Biol, Ohom., 184, 833 (1060). 
‘Lalor, L. F., Areh, Bieshem., 38, 186 (1951). 
‘Manat Poeren, A Kalekar, H. M. Outolo, H., and Smith, H. B., 
ature (preceding communtoation). 


jaca BR. H., Arah, Bieobews., 84, 492 (1051). 


Pyrophosphorolysis of Uridine Diphospho- 
‘glucose and ‘UDPX’ by a Rat Liver 
Nuclear Fraction 

A URIDINA diphosphoglycosyl compound, chromato- 
graphically identical with the ‘UDPX’ factor 
Sbicined by Paladini and Leloir? from yeast, has been 
isolated from rat liver as indicated in the acoompany- 
mg scheme [p. 1089]. The 80 per cent ethanol insoluble 
barium fraction so isolated contained. apples EPEN 
cent adenosine mon. per cent 
uridin D E seal ata and 30 per ape TUDPX’ as 
chromatographically. tion of the 
ase TUDES” was achieved by paper sie pea 
using the ethanol-ammonium acetate solvent (p 
of Paladini and Leloir. 
In common with the ‘UDP’ obtained from yeast, 
that from rat liver does not undergo Fla sal Soa 
lysis to uridine triphosphate in presence of 
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Toe cold trichloracetic acid (TOA) extract of rat lrver 
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Trancye TOA 


Ether to 
RtOH to 65% (v/T) 


PRECIPITATE 
Orude gtroogen 


Tra TH P 
Dried and a) ae 
lta ey 0° 
pH sMusted to 9 with KOH 
8 


UPHRRATART 
Weter-Insoloble bartom salts HON to 50% (vw/Y) 


PRECIPITATE SUPERNATANT 
Water-soluble, 50% EtOH EtOH to 80% (v/T) 
insoluble barium salts 0° O. 


PRHAOIPTTATE SUPERNATANT 
Water-soluble, 80 


WOH 
insoluble barium salta 
inorganic osphate labelled with phosphorus-32 
and i erment preparations*. However, in the 


presence of a rat liver nuclear fraction isolated by 
the method of Hogeboom and Schneider’, the 
‘UDPX’ of rat liver incorporates phosphorus-82 
pyrophosphate with the formation of a uridine 
nucleotide. The latter has been identified as uridine 
triphosphate by the chromatographic methods 
described by Munch-Petersen et al.*. 

Uridine diphosphogtucose obtained from yeast also 
undergoes pyrophosphorolysis to uridine triphosphate 
in the presence of the rat liver nuclear fraction; in 
this instanoe, the speed of reaction appears to be 
greater than in the case of the ‘UDPX’ of rat liver. 

Further investigations are In progress to determine 
the quantitative of the localization of this 
pyrophosphorylase im ocell fractions. 

EvELYN E. B. Sucre 
AGNETA MUNCH-PHTARSAN 


Institute for Cytophysiology, 
University of 
GĦorGE T. Mis 
Department of Biochemistry, 
University of Glaagow. 
1 Paladini, A. O., and Lalor, L. F., Biochem. J., 61, 426 (1052). 
* Munch-Petersen, A., Kalekar, H- M., Cutolo, E., , and Smith, E. E. B., 


a e Ha and Bebneider, W. O., J. Biol. Chem., 197, 611 
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VANADIUM AS AN ESSENTIAL 
ELEMENT FOR GREEN PLANTS 


By Pror. DANIEL I. ARNON and GUNILLA 
WESSEL 


Department of Plant Nutrition, Untversity of CalHornia, 
Berkeley 
HE use of the alga, Scenedesmus obliquus, 
for the study of the micronutrient requirements 
of green plants has yielded evidence that vanadium 
is essential. The identifloation of this new miero- 
nutrient for the growth of algae resulted from experi- 
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ments concerned with their iron nutrition. When 
Scensdesmus was grown in a purified basio nutrient 
solution supplemented with all the known essen tial 
micronutrients for green plants, boron, manganese, 
copper, zinc and molybdenum (the A5 solution’), a 
marked increase in growth was observed with in- 
creasing iron concentrations. Since the iron salts in 
these experiments were not purified, it seemed possible 
that the increase in growth at high iron concentrations 
resulted from some unknown essential micronutrient 
commonly present as an impurity in iron salta. 

This supposition was tested by growing Scenedesmus 
at three levels of iron supply : 0-1, 1-0 and 4-0 mgm. 
of iron per litre of nutrient solution. Purified ferric 
chloride’ was used as a source of iron. To one series 
of cultures was added a supplementary solution (B38) 
which provided 10 pgm. per litre each of cobalt, 
nickel and vanadium, three elemente which were 
likely to have been among those removed by the 
purification of ferric chloride. The results are shown 
in Fig. 1. In this, as in all subsequent experiments, 

as measured by dry weight’ (shown here), 
and by the additional criteria of freah weight (packed 
cell volume), cell count and chlorophyll content, gave 
concordant results. 





ep Be tc Sua ay cede Gea a a then 
solution) on. the 0-1,10 and 40 p 
ron : 
titre cf nutnant solien) mitoni 
solntion. The #8 solutio ets Pits ao coal 
n rum. 
niakel vanadium 00 fot 20 gm. per litre raf cobalt, 
ta, respectively 


0-1 mgm. iron per litre was clearly insufficient for- 
growth regardless of the addition of the supplementary 
solution B8. However, at 1:0 and 4:0 mgm. iron, 
a marked morease in growth has resulted from the 
addition of a mixture of cobalt, nickel and vanadium. 
At iron concentrations adequate for vigorous growth, 
that is, 1 mgm. or more per litre, the growth of algas 
was distinctly limited by the meufficiency of at least 
one of the three elements in the 88 solution. Fig. 2 
shows that vanadium was the effective elament. The 
addition of cobalt or nickel gave no measurable 
Increase in growth. In another experiment, four 
perallel cultures were grown in a purified medium 
without the addition of vanadium. On the fourth 
day when a deficiency was apparent, the addition 
of vanadium to two of the cultures was followed by a 
sharp increase in growth (Fig. 8). 

Of sixteen other elements, titanium, chromium, 
tungsten, aluminium, arsenic, cadmium, strontium, 
mercury, lead, lithium, rubidium, bromine, iodine, 
ffuorme, selenium and beryllium (the remaining 
elamenta in the B6 and C13 solutions"), added to 
the vanadium-deflcient cultures, none was found 
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Fig. 2. - Effect of n! cobalt and vanadium ( from 

sources and in amounts in legend to Fig. 1) on growth 

of mgm. dry weight per litre of nutrient 
solution). 1 p.p.m. iron was supplied as ferrle obloride 


capeble of substituting for vanadium. This specificity*® 
ee ee TaS 
Se ee E hee 
Although we know of no evidence at present for 
Indispensebility of vanadium. for other alee i it 
appears likely that vanadium, like other micro- 
nutrients the easentiality of which was at first rigidly 
established for only one plant species, will be shown 
to be generally required by plants. Bertrand’ 
has already found that vanadium is widely distributed 
in plants. Of sixty-two species analysed by him all 
contained this element. 

A biological role for vanadium is not confined to 
green planta. Bertrand’ has concluded that vanadium 
is ao essential micronutrient for Aspergillus niger. 
The occurrence of a vanadium pi 


has long been recognized (cf. ref. 7). It is also of 
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special interest that vanadium oan replace molyb- 
denum as & catalyst in nitrogen fixation by Azoto- - 
bacter and Olostridiwm', although there is no evidence 
that vanadium is required in the presence of molyb- 
denum. In our experimenta, the requirement for 
vanadium was observed in the presence of an adequate 
supply of molybdenum and, conversely, in the investi- 

tion of the easentiality of molybdenum for 

cenedesrms® there was no evidence for the replace- 
ment of molybdenum by vanadium. Other observa- 
tions also point to speciflc effecta of vanadium as 
distinct from molybdenum. The mmimum molyb- 
denum requirement of Scensdesmus was found to be 
low: approximately 1,200 atoms of molybdenum to 
a single cell. There was no improvement in growth 
at concentrations greater than 0-1 pgm. molybdenum 
per litre of nutrient solution’. With vanadium, 
Increasing initial rates of growth were observed with 
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‘ concentrations up to 100 pgm. vanadium per litre. 


Under conditions of molybdenum-deficiency Scenedes- 
mus showed a marked deolme in chlorophyll oon- 
centration, whereas with the vanadnmm-deficient 
algae the decline in chlorophyll content was much 
leas pronounced. 

The algae were grown in a basic nutrient solution 

0-020 M 

nitrate, 0:002 M -potassium dihydrogen T, 
0-001 M esium hate, 0-0005 M calcium 
nitrate, sapplemented aa 44 solution! (boron, 
manganese, zinc and Molybdenum was 
added at a concentration od ugm. per litre, which 
was previously found a oo for growth of this 
organism under the same oonditions’. Iron was 
supplied in variable amounts as ferric chloride. The 
basic nutrient solution salts were individually purified 
by co-precipitation with oopper sulphide’®. Ferrio 
chloride was separated from other metal impurities 
by extraction ethyl ether in hydrochloric acid®. 
‘Pyrex’ glass-distilled water was used throughout in 
Sena rapea A The initial pH of the 
solution was adjusted to 6-7 with potassium 
hydroxide. 

The algae were grown in l-litre ‘Pyrex’ Roux 
culture bottles containing 240 ml. of nutrient solution 
inoculated at the rate of 10° cells per litre. The bottles 
were laid flat and shaken continuously mrt horizontal 
plane on 4 ulum type’ shaker’. Oontinuous 
ulumination below was provided by a bank of 
fluorescent lights giving an incident light intensity 
of 1,000 foot-candles. A mixture of air and approx- 
imately 5 per cent carbon dioxide was continuously 
supplied to the nutrient solution. Full details of this 
Investigation will be presented elsewhere. 

We wish to thank Drs. Robert Emerson and R. ©. -` 


‘Fuller for cultures of Scenedesmus, and Dr. C. M. 
Johnson for a preparation of purified ferric chloride. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opwions expressed by their correspondents. 
No notice ts taken of anonymous communications 


A Comparison between the X-Ray 
Absorption and Optical Interference 
Methods for the Mass Determination of 
Biological Structures 


In histo- and cyto-chemistry there has been a 
trend towards the development of specific techniques 
for the identiflcation and quantitative determination 
of biologically important compounds. However, 
there is a great need for a completely non-specific 
method which records the total mass of cell structures 
irrespective of the chemical nature of their constitu- 
ents. Two such methods have been developed in 
recent years. One is based on the absorption of very 
soft X-rays by the biological tissue’. As the samples 
are in in vacuo, the total dry mass is 
6btamed. The other method** makes use of measure- 
ments of cell refractivity or optical path-length, 
which is related to the total mass of substances other 
than water, that is, the drv mass. Measurement of 
optical peth-differences can be made by means of 
interference microscopy, and the application of the 
Dyson interference microscope‘ in quantitative cyto- 
chemistry has been discussed . 





We have the resulta obtained by these 
two methods when applied to a variety of biological 
structures. Visual comparison between the images 
in X-ray and interference contrast (using the 
Dyson microscope made by Cooke, Troughton and 
Simms) revealed a -similarity in the distribution of 
the total dry substance. This is illustrated in the 
com tive photomicrographs (Figs. 1 and 2) of a 
section of dog gastric mucosa, 3u thick. The inter- 
ference picture (Fig. 2) was taken with an even ilum- 
inatien over the fleld, and under these conditions 
it may be shown that, the distribution of light in- 
tensity can run «approximately parallel with the 
dry mass per unit area. The ietal cells with low 
mass per unit area and the chief cella with relatively 
high mass per unit area appear dark and light re- 
spectively in both types of contrast. A similar 
correspondence between the distribution of dry sub- 
stance was found in all. types of tissues examined, 
for example, musele fibres, blood cells, nerve calla 
and nerve fibres. The mass variation in intact bone as 
revealed by X-rays of shorter wave-lengths was also 
in agreement with that shown by interferometry. 
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Table 1 
Magda" 
Material 
x-rays Interference 
(human) 

Btr. corneum poini 1 27 24 

2 30 RO 

2 31i 20 

4 $0 29 
Bir. mrecum 5 1-3 14 

6 09 10 

7 10 1-2 
Aorta 1 (rabbit) 1 7-1-8 13 

" 17 12 
Gastric mucose, (dog) 
oals 0810 0-8-1 3 

Chief cools 2-3-2-6 32-2 8 
Ventral born celis 1 1-3 

2 1:5 

8 16 

4 1 2 
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Table 1 contains some of the quantitative measure- 
ments made on a variety of materials using the two 
techniques, and it shows that there is a famrly good 
agreement. ‘The above results were obtained with 
structures of varying degrees of inho . On 

homogeneous retinal rods from the frog, the 

concentrations of dry substance obtained by 

X-rays and interferometry were 0-41 and 

0-89 ppgm./n* respectively. 

The relative features of the two methods 
may be summarized as follows. The struct- 
ural resolving power of the present X-ray . 
method is about 1 u, whereas the interfero- 
metric technique has the full resolving power 
of the light microscope. A differance in mass 

„por unit aree of about 0:1 yugm. ju? can just 
detected by the X-ray technique, whereas 

the sensitivity of the interferometric method 
may well be an order of eee greater. 

However, the particular advantage of 
the interference microscope ia that it may 
be used for following the changes in dry 
mass of individual living and undamaged 

cella. In the X-ray method, fixation artefacts 
are minimized by the use of freeze-drying. It iB 
dificult to state precisely the accuracy of the 
quantitative measurements obtained by each of the 
two methods, as it depends on technical procedure 
and the nature of the biological material. A full 
ascoount of this work will be published elsewhere. 

Participation in this work m Stockholm was made 

le for one of us (H. G. D.) by a grant from the 
wedish Anti-Cancer Society. 


H. G. Davine A. ENGSTRÖM 
Medical Research Counail B. Lop 
Biophysics Research Unit, Departmenta for Physical 
King’s Coll and Medical Cell 
London, W.0.2 Karolinska Institutet, 
(Permanent address). Stockholm. 
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A New Method for the Quantitative 
Determination of Chloride in Plant 
Material 


. « Usine the well-known property of a silver — silver 
chloride electrode of behaving both as a silver 
-electrode and a chlorine electrode, it appeared possible 
to develop a new titative determination of 
chloride in aqueous solutiond. 

Two silver electrodes, coated electrolytically with 
silver chloride, dip mto a solution containing chloride 
_ which is titrated with silver nitrate. A small potential 
difference (about 100 mY. direct current) is set up 
between the electrodes, the current flowing being 
measured with a sensitive galvanometer (Fig. 1). 





Fig. 1 


Bo long as the chloride concentration is greater 
than the square root of the solubility produot of silver 
chloride, a current flows, accompanied by the 
reactions : 

Cathode Anode 

AgCl + 6 -+ Ag + C', Ag + Ol’ + AgOl + e 

This current is limited by the chloride concentra- 
tion, 80 it decreases during titration until ibt reaches 
a minimum value at the end pot, where [åg] = 





0 05 F siver nitrate (mL) 


2. Titration of 06 meq. of sodium chloride 
üii potential, 100 mY. 
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The first exoesas silver ions cause another current, 
this time governed by the reactions: 


Cathode 
Ag: + o > Ag 


Hence the equivalence point is indicated very 
pind ey by the galvanometer (Fig. 2). The end point 
can be established without any graphical work. 

This method is quicker and safer than a potentio- 
metric determination of chloride’ in consequence of 
ite oi E PE of any reference half-cell and the 
direct determmation of the end point. Stirring of 
the solution is necessary; in order to be able to 
titrate in a amall volume, we used a simple rotating 
titration vessel. 

This titration makes possible a quick determination 
of the chloride content of plant material without 
destruction or filtration. Best (l.c.) showed that 
ashed samples give lower results, perhaps caused by 
a loss of chloride in the ashing process. We boiled 
the dried and ground sample with distilled water for 
half an hour, and titrated it in the same vessel wrth- 
out filtration. The following results indicate that m 
this way even better resulta may be obtained than 
after filtration of the plant sample. 


_ Anode 
Ag + Ag: +6 


six times 
tiivated in 50 ml. with- 


out 
Boled, titrated in 80 ml. with- 
out fltration. 





As the electrode system is reversible, the same 
electrochemical principle can be used for determinmg 
the miver ion concentration of any aqueous solution. 
This method is an application of the principle of the 
dead-stop end point titration (as described by Stone and 
Scholten*), using second-order electrodes as oxidation- 
reduction electrodes. 

A detailed report on this electrometric titration 
technique and its applications in plant analysis will 
be published elsewhere. K 

§. Samson 


cultural bt Station and 
Institute for Soil Research T.N.O., 


Groni Holland. 
ki 3. i 
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Adrenaline, Noradrenaline and 
Hydroxytyramine in Extracts 
from Insects ° 
Evipancos that the specific ergone of the adrenergic 
system in mammals is noradrenaline has been given 
by Euler’. o far, noradrenaline does not seem to 


have been demonstrated in extracts from insects. 
As material in the present study, larve and adult 


2 


7 eros insects of Tenebrio mokitor, and larvw, pups and 
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adult msects of Apts mellifica were used. The insecta 
were carefully freed from foreign material and 
weighed. After:grindmg in a mortar together with 
chemically pure sand, the tissue was extracted with 
three volumes of 6 per cent trichloracetic acid. The 
sympathommetic catechol ammes were adsorbed 
with the aid of aluminium hydroxide’. After evapora- 
iion tm vacuo to suitable volume, the amounts of 
adrenalme and noradrenaline were determimed by 
comparative testa on the cats blood pressure 
and the hen’s rectal cacum’. The approximate 
amounts of hydroxytyramine were estimated by 
peper partition chromatography agamst known 
standard solutions of adrenaline, noradrenalme and 
hydroxytyramine after development with potassium 
ferricyanidet (Table 1). 


Blood. pressure (rum. of mareury) 





Oat’s 


blood premure, (1) O'l noradrenalme. 
(3 A L0 agm: norkozenaline, 4 $80 ngm. of Tenebrio 
O Tae apa 


Tenebrio motiior (larve (2) 0-3 gon 
| cecum. CÌ) 06 mgm. of Tenebrio mot (4) 0 i es ) 0-8 ag. 


Fig. 1. 
adrenaline. 
(5) 80 mgm. 
AE aaa, 
) Hen’s Oe restal Cum. (1) 
noradrenaline. 


In purified extracta from Tenebrio molttor and Apts 
melli three biologically active substances were 
demonstrated which by biological assay and paper 
chromatography were identified as adrenalme, nor- 
adrenalme and hydroxytyramine (see recordings 
reproduced herewith and Table 1). In extracts 
' from other kinds of insecte resulta in agreement with 
the above have been found. A full account of this 
work will be published in Acta Physiol. Soand. 
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Carbon Dioxide Fixation and Mitotic 
Polsons 


Various categories of unds have been 
clasetfied as ‘mitotic poisons’ in the belief that the 
action mimicked that of a standard compound, such 
as colchicine. In some cases, such as the halogenated 
benzenes, it was known that these substances were 
not completely equivalent since, for example, they 
did not produce polyploidy. The mechanism sug- 
gested whereby some substances were effective as 
poisons was imterference with protein sulphydryl 
groups m particular and with carbohydrate meta- 
bolam m general’. It was of interest to test this 
hypothesis by determination of the extent of inhıbı- 


. tion of reversible carbon dioxide flration. 


- Rix to eight excised onion or goy- 
bean roota, o. 1 cm. in length, were 
divided into two eqùal groups, one 
placed in the poison solution, the 
other in tap water. (In separate ex- 
periments, root-trp and elongation 
regions showed no profound dfer- 
enoes.) Time and concentration qon- 
ditions (3 hr., 2-7 x 10-3 M for col- 
shicme; & saturated aqueous solu- 
tion for the others, exoept where 
mdicated) were such as to give tho 
usual mitotic aberrations with the 
normal staming procedure. Follow- 
ing treatment, the roota were trans- 
ferred to 1 ml. distilled water in 6 
sorew-cap vial. Equal aliquots of 
sodium bicarbonate (carbon-14) were 
added to treated and control vials, 
and the screw-caps replaced and tight- 
ened. After one hour contact time, 
the roots were dropped mto boilmg 
80 per cent ethanol, in which the metabolic acids 
are extracted within no more than twenty minutes 
gentle refluxing. The extracta were then quantita- 
tively transferred to small glass cones, air-concen- 
trated there by a blower to o. 0-1 ml. and then trans- 
ferred quantitatively to Whatman No. 1 sheets for 
subsequent chromatography. The amount of fixation 
was determined at this pomt by counting the origmal 
spot on filter paper directly with an end-wmdow 
counter. The pattern of carbon dioxide fixation, 
details of which will be the subject of another com- 
munication, was always identical, regardless of the 
degree of hibition. Inhibition therefore doea not 
occur within the tricarboxylic cycle rtself. Further- 
more, soybean and onion roota displayed identical 
radi 


ograms. 
Bromobenzene is 6 typical substance which haa 
been classed as a mitotic poison. Ita time course of 
respiratory inhibition is given in Fig. 1. The undula- 
tory nature of the initial aspects of the control may 

the 
10-min. tion. The inhibition is fant as readily 
removed (cf. Table 1), and consequently standard 


RELATIVE RESPIRATION RATE 





ns 
MINUTES 
Fig. 1 


practice consisted in the Immediate tranafer of roots 
from poison to bicarbonate solution. (Different 
levels of initial activity were used in different experi- 
ments, although oontrol and treated were given 
identical aliquota. Consequently, absolute counts of 
different experimenta cannot be compared, although 
ratios can. In the counting used, where the 
geometry is o. 5 cent, counts were of the order 
of 104/min. The ite ratio indicates merely that 
treated samples were background within the statistical 
error used (-+ 5 per cent standard deviation). We 
do not infer that absolutely no activity m present.) 


Table 1. Rave OF RECOVERY OF ROOTS FROM TRRATMEST WITH 
g BRONORSYXAXS 





*Ttme between removal of treated roots fram bromobenrene and 
ea ee ee 
oxygen-14). 


t Five-day old soybean 


Table 2 HYMecr oF VARIOUS OONPOUADE ox Oaxpow DIoxIDs 
FouarIon BY ONION Rooms 


roots ; other experimenta, onion. 





$ This ap 


The experiments indicate that bromobenzene may 
_ ect as & potent respiratory poison as do various other 


hal ted aromatic compoynds. However,, aa is 
shown in Table 2, mitotic poisons such as colchicine 
and acenaphthene which act in very low concentra- 
tions (for example, c, 10-' Af and 10 M, respectively) 
and are able to exert an affect on respiration only 
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~by injecting DDD in arachis oi. These e 
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at @ much higher concentration (o. 10> M)* show 
no effect on reversible carbon dioxide fixation at the 
lower level. It is therefore quite possible that the 
halogenated aromatics, or any substance which 
inhibits a normal glycolytic pathway, will thereby 
affect mitosis indirectly. It does not appear proper, 
however, to classify such substances as mitotic 
poisons, ; 


8. ARONOFF 
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and Department of Botany 
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Effect of 2,2-bis(Parachlorophenyl)-I,1- 
Dichloroethane (DDD) on the Adrenal 
- Cortex of the Rat 


Waite DDD has been repeatedly shown to produce 
selective degeneration of the zona fasciculata of the 
adrenal cortex in the dog! when fed im daily doses 
of 50 mgm./kgm., no such effect-has been found in 
rets receiving as much ag 2,500 p.p.m. of the drug 
in the diet*. Physiological changes have been de- 
saribed in rata fed 1,000 ppm. DDD. which have 
been attributed to adrenal cortical dysfunction’, and 
histological damage has been reported after the 
injection of about 5 gm. over a period of 4—6 weeks‘. 
Since a rat without zone fasciculata but with mtact 
zona poria adrenal medulla and pituitary 
would of great help in the elucidation of certain 
problems of adrenal cortical function, attempts were 
made to produce degeneration of the zona fasciculata 

ttempta 
were ungu In agreement with the findings of 
Dr. I. O. Jones (personal communication) in both rats 
and mice, and-so the regeneration of the adrenal 
cortex after medullectomy was observed in rata 
treated with DDD, since it was thought that this 
might be æ sensitive test for a cytotoxic effect on 
the adrenal cortex. 

Two groups of ten male rata (Porton strain), fed 
on M.R.O. Diet 41, were used, one group being given 
20 mgm. DDD/100 gm. body-weight as a 4 per cent 
solution in arachis oil subcutaneously three times a 
week, the other receiving an equivalent amount 
of arachis oil. DDD was obtained by reorystallization 
from a commercial sample of ‘Rothane’ (Rohm and 
Haas, kindly given by Charles Lennig and Co.). After 
the third dose, all the rats were medullectomized 
under ether by the method of Evans, as quoted by 
Ingle and Griffiths’. Treatment with either DDD or' 
arachis oil alone was contmued, and in addition the 
rate were given 1 per cent sodium chloride to drink 
for the first week after operation. Five rata in each 
oe Rae killed at 14 days and the remainder at 
28 days after the operation. The adrenals were 
weighed and examined histologically (hematoxylin 
and eosin: sudanophilia; birefringence after treet- 
ment with digitonin). 

Before and after medullectomy, the DDD-treated 


‘rata appeared normal and grew at the same rate as 


the controls. The adrenal weights (mgm./100 gm. 
body-weight) of the treated did not - differ 
significantly fram the controls either-at 14 days 
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(treated 10-0 + 1-9, standard deviation); controls 
9-8 + 2-0) or 28 days (treated 10-7 + 1-6; controls 
10-9 + 2-0). Histologically, the medulla was absent 
in all cages and the appearance of the cortex m 
paraffin sections (hmmatoxylm and eoem) was the 
same in the two groups. The distribution of sudano- 
philic lipid and birefringent crystals after treatment 
„ With digitonin was also the same in the two groups, 
both fram the of view. of amount and of size 
of the droplets or crystals.. 

Under these experimental conditions, DDD did not 
interfere with the regeneration of the adrenal cortex 
after medullectomy, i that it does not 
exert any striking cytotoxic effect on the rat adrenal 
cortex. The effect of this com d m the dog may 
be due to a greater susceptibility of the adrenal 
cortex to toxic agents in that species, In which 
spontaneous adrenal cortical atrophy can oocur*. 

H. B. Storms 

Medical Research Council s 

Toxicology Research Unit, 

Serum Research Institute, 

Road, 


A., and Woodward, O., Aro. Puth., 
, and Gardner L. T., J. Lab Oba. M 
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The_Epineurium as a Diffusion Barrier 


Aooornpriva to Lorente de N&G, it i “utterly 
le to believe that the connective tissue 
sheath of frog or bullfrog nerve could act as a diffusion 
barrier that would delay for considerable periods of 
time the penetration of solutes into the nerve”. This 
statamaent, reaffirmed in subsequent publications, is 
diametrically opposed to the results of other authors 
who believe that both ‘desheathed’ nerves and indivi- 
dual nerve fibres react to a variety of substances much 
more rapidly than do intact nerves*". Lorente de 
NO’, on the other hand, pointa out that neither the 
permmysnim’, which resembles a nerve sheath jn 
structure, nor the cannective tiasue sheath of the 
squid axon’? functions as a diffusion barrier. He 
` therefore refuses to allow a similar claim in the case 
of the frog's sciatio nerve, the sheath of which is no 
denser than the structures just mentioned. As 


ae 
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Fig.2. Sedatie nerve, dog. ser eod puaa o ae neural endo 
Visnalization by yellow 


Fig. 8. Setatio nerve, rabbit. The endothelium has been tx fem tho 
although cell borders are pot seen, Merve stained 


as ies 





farther evidence, Lorente de Nó points out that the 
post-ganglionic trunk of the cat’s superior cervical 
ganglion in microscopic section is claimed to show . 
continuity between collagen fibres of epineurium 
and endoneurium. 

Since, however, the experimental evidence involves 
somatic nerve bundles such as the peroneal, tibial 
and sciatic nerves of frogs and bullfrogs, it would 
seem more useful to study the microscopic anatomy 
of these nerves. Work on these lines has shown that 
the epineural sheath of these nervee—and also of 
similar nerves in mammals—does not merely consist 
of more or leas dense connective tissue. Key and 
Retzius' and Ranvier“ found, as was pointed out 
recently by Huxley and Stämpfli!, a lamellar structure 
whioh surrounds the nerve trunk. This structure 
consiste of two endothelial lamellw lymg on top of 
each other, enclosing & flne gap which, according to 
Key and Retzius, communicates with the sub- 
arachnoid spece of the central nervous system. This 
gap shows no structural elements connecting the 
epineurium with the endoneurium. Even in pre- 
parations of the entire nerve, the limits of the 
endothelial cells can be readily shown by the use 
of silver nitrate (Fig. 1). By impregnation with lead- 
nitrate and subsequent treatment with yellow 
ammonium sulphide, the nuclei and borders of the 
endothelium-like cella can be made visible (Fig. 2). 
If the tissue is stamed after the usual fixation and 


embedding, the structure can still be clearly dis- 


from connective tissue, although cell 

borders are not seen (Fig. 3). Neither the perimysium 
nor the sheath of squid axon have any such structure ; 
Lorente de Né’s comparison therefore does not hold. 
Treatment of myelinated nerve with silver nitrate 
before fixation is commonly used for making the nodes 
of Ranvier visible. Their time of appearance in an 
intact and in a ‘desheathed’ peroneal trunk of the 
frog (E. temporaria) is ahown in the accompanying 
table. In both, nodes of Ranvier can already be seen 
after osure to 0-5 per cent silver nitrate for 8 min., 
provided that the intact nerve trunk was treated 


$ 
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Fig. 1. Sciatic nerve, frog. Borders of endothelnm coelis, stained for 5 min. with 0-6 per oent silver nitrate. x 110 


endothalinm. pee piers = per oeo eet witiaceiate es 270 29: 8 days at 
yellow ammonium sulphide. Froxen section. 
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with chloroform beforehand. In intact nerve, how- 

ever, steamed with~the same solution without prior 

treatment with chloroform, only the oell borders of 

the endothelial barrier can be seen after the same 

interval. In these circumstances, between 70 and 

90 min. must elapse before the endothelal barrier 1s 
and nodes of Ranvier begin to show. 

It is concluded, therefore, that somatic nerves of 
frogs, doge, rabbits and cata are surrounded by an 
endothelhum-hke double membrane. Ita endothelial 
layers constitute a definite barrier to the diffusion 
of miver nitrate. 

I wish to thank Prof. A. von Muralt, of Berne, for 
giving me facilities for this investigation and for his 
continued interest and advice, Prof. J. M. Yoffey, 
of Bristol, for assisting with the translation of this 
communication into Enghsh, and the Deutsche 
Forachungsgemeinsohaft for financial support. 

l Haws Joacam™ LEHMANN 

Physiological Institute, 

University of Berne. J PA 31. 
i ‘ 

Lorente de is NG, Bes * ‘A Btndy, of N Kerve Phystology”’ I and I Sind, 

*Lorente de Nô, R., J. Cell. and Comp. Physiol, 35, 195 (1950). 
* Lorente de Nó., H, J. Gem. Physiol., 88, 145 (1068). 
t Lorente de Nó, E., J. Gen. Payee! , 36, 182 (1052). 

ae and Davis, H., Amer. J. Phynol., 87, 78 (1028) 

gj , and Gerard, B. W., Proo, Soo. Fap. Biol. ked., 87, 1073 


m P., and Liu, Y. KL, J. Cell, and Comp. Phystol., 34, 1 (1049), 
"Huxley, A. F., and Stampfi, R., J. Phynol., 118, 406 (1051). 

* Oresattell, P, Amer, J. Phystol,, 168, 220 (1061). 
act tm F., and Geleaman, T. A., Amer. J. Physiol., 164, 500 
u Aykut, R., PAupers Arch., $56, 10 (1052). 
i$ Vata, B., Pros. Roy. Soo., B, 138, 606 (1948). 
2 Hodgkin, A. F., and Kats, B, J. Phyetol., 108, 73 (10490). 
1t Key, á., and Rotzins, G, Aron, mièr. Anal., 9 (1878). 
H Ranvier, I., ‘Tralié technique d'histologie” (Paris, 1876). 


5 


A Soluble Form of Reconstituted Collagen 


Ly attempting to repeat some experiments reported 
by von Buvzagh1, it was noticed that the fibrous 
precipitate (Hig. 1), formed by adding a 10 per cent 
sodium chloride solution to a solution of calf Achilles 
tendon in 1-2 per cent acetic acid, diasolved in 0-9 per 
cent sodium chloride; on dialvais of this solution, 
a fibrous precipitate was re-formed. In contra- 
distinction, the precipitates obtamed from solutions 
of tandon in acetic acid at concentrations more 
generally used (0:01-0-4 per oent)! are msoluble in 
0-9 per cant sodium chloride. The physical properties 
of reconstituted collagen thus vary according to the 
conoentration of the acetic acid used for dissolving the 

original tendon. 

Solutaon in 0-9 per cent sodium chloride occurred 
rapidly ; but exammation of the material just before 
final solution revealed masses of tapered rod-like 
structures approximately 2—5 u in length, individual 
rods sometimes showmg end-to-end aggregation 
(Fig. 2). In order to study the process of solution 
more closely, the precipitate obtained with 10 per 
cent sodium chloride was shaken with concentrations 
of sodium chloride varymg from 0 to 5 per cent and 
examined microscopically. The fibre aggregates were 
first split longitudmally, so that in 2 per cant sodium 
chloride the precipitate consisted mainly of long fine 
filaments. Below this concentration the filaments 

peared to be ‘broken transversely into short rod-_ 
like structures. 

In another experiment, sodium chloride to a final 
concentration of 1—5 per cent was added to aliquots 
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L Fibres obtained by 


bs ue 
aod om. 


microscopy. (x 880) 


of a solution of tendon in 1:2 per cent acetic acid. 

With 1 per cent sodium chloride no precipitate was 

formed. With 1:5 per cent the precipitate was 

granular; at 2 per cent the precipitate contained 

granular material, long fine filaments and the rod- 

like structures; at 2-5 per oent and higher the 
ipittate was wholly flbrous. 

It seems likely that these different forms represent 
intermediate stages m the building up of the fibre 
aggregates, the granular material formmg rod-like 
structures which link end to end to form long fine 
filaments, and that these in turn aggregate at right 
angles to their long axis to form the thicker fibres. 
The hnkages must be weak since the flbres are easly 
broken up by 0-9 per cent sodium chloride solutions, 
first into flamenta, then into rods, and finally going 
into solution. However, when chondroitin sulphate 
is used as the precipitating agent, the resulting fibres 
are insoluble m 0-9 per cent sodium chloride. If 
these fibres are mcubated with hyaluronidase, which 
is known to break down chondrortm sulphate, they 
become soluble in 0-9 per cent sodium chloride with 
the intermediate formation of the rod-like structures. 
This suggests that chondroitin sulphate strengthens 
both the transverse and end-to-end lmkages in this 
type of reconstituted collagen, and strengthens the 
evidence previously presented? that chondroitin 
sulphuric acid is concerned in stabilizing the structure 
of tendon. 

D. 8. Jackson 
J. Barn 
Rheumatism Research Centre, 
University of Manchester, 
York Place, 
Manchester 13. 
Aug. 18. 


*y, Boragh, A., Kollowdrechr., 101, 149 (1042). 
* Nageotie, Jno O R. Acad. Sol, Paris, 184, 115 (1027). 
Jackson, D. B, Trokem. J., 54, 838 (1958). 


_ Lævanpolyase 


Svuceosgs in the culture of a lævan-forming micro- 
organism might be converted into mvert-sugar 
directly by invertases, or lees directly by lævansucrase! 
acting in conjunction with a levan hydrolase’. An 
enzyme which does not cleave sucrose either hydro- 
lytically or polymeratively and which hydrolyses a 
high polymer lævan has been designated ‘lmvan- 
polyase’, and has been separated by us from the 
culture fluids of two lsvan-formers (Azotobacter 
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chroococcum and Bacillus asterosporus) growing on 
Isvan. The study of this enzyme has helped define 
the role of lævan as an intermediary of the process 
whereby lavan-forming micro-organisms may utilise 
sucrose totally. 

Lesvanpolyase was freed from lævans and reducing 
sugars end obtaied as a water-soluble transparent 
gel by precipitation with ammonium sulphate (50 Pa 
cent saturation) from the extracellular fluid of a 
young culture of Arotobacter ohroococoum growing in 
thin fluid layer on agar con ys Cee 
bacter levansoum as sole source of car The enzyme 
produced logs of turbidity in lwvan solutions and 
an attendant restricted hydrolytic cleavage of the 
polymer. At the end of the reaction, the reducing 
power corresponded to approximately 18 per cant 
, total hydrolysis. 

The lævan digest was fractionated with aloohol 
and the recovered fractions were to the 
farther action of fresh enzyme. With this procedure 
the mixture of the true limit levans was afforded. 
The latter were resolved by aloohol fractionation and 
peper chromatography, and the resolved components 

Naar lace ustream a a aaa 
cae ipiahilite by alcohol, lability to invertase, and 


velocity of migration in peper. Reference oligolavans 
were prepared from lævan ‘partial acid hydrolysis. 


The distribution of weight of the homologues in the 
reaction mixture of the exhaustive degradation of 
the lwsvarn by lævanpolyase was: fructose,” 0; 
lævanbiose, 0; Isvantriose plus lsvantetracse, 
approximately; 20; higher members of Isvan 
homologue series (average polymerization degree 
== tal approximately 80. 

The important features are: (a) that levan is 
converted by lsvanpolyase not into a singlo limit 
product but into a mixture ; and (b) that this mixture 
contains neither fructose nor levanbiose. Consistent 
with these features is the assumption that the Aero- 
bacter lævan molecule, at sites at least three fructose 
units distant from the cham terminals, contains 
anomalous or branch linkages*, and that levan- 
poya hydrolyzes these specifically. On the other 

d, if the Aerobacter lævan molecule is a linear 
cham free from anomalous linkages, levanpolyase 
would have to be regarded as a selective endotype 


enzyme which only cleaves the T levan inter- 
i if it is Ma m of sufficient 


fructosidic 

length and at a sufficiently distant (8 or more 
fructose units) from the chain terminale. A structural 
study of the Aerobacter lævan to decide between these 
alternatives is under way. 

The levanpolyase preparation hydrolysed inulin 
only very slowly; it failed completely to oleave 
sucrose either hydrolytically or polymeratively. It 
failed to split Isvantrioge and related low oligo- 
lævans. ‘These (lsvantriose, Imvantetracee) -were, 
however, readily hydrolysed totally to fructose by 
yeast invertase, which is mert towards the native 
Isvan. Levanpolyase is therefore probably distinct 
from hitherto recognized fructosidase entities. 

When this Axotobacter was grown on sucrose rather 
than on Isvan as source of carbon, the extracellular 
fluid of the culture hydrolysed Imvan to well beyond 
the limit which was characteristic of the levan- 
polyase reaction. Ohromatographic analysis of the 
digest at different stages of reaction revealed con- 
aistently in this case the presence of fructose, lævans 
of relatively high molecular weight, and little or 
no lesvanbiose, lavantriose or lavantetracese. Unlike 
the preparation of enzyme from the lsvan-grown 
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cella, that from the sucgrose-grown cells hydrolysed 
sucroge. 

On the basis of these findings, a scheme of the 
metaboliam of sucrose via lævan by cultures of 
Isvan-formers has been formulated. The scheme 
postulates a sequence of three, R irreversible, 
repetitive reaction steps : 


-> limit oligolevansg; 
Imvyanoligas® or suarase 
i 


fructose. 


SHLOMO HESTRIN 
J. GOLDBLUM 
Laboratory of Microbiological Chemistry, 


Bi Department, 
Hebrew University-Hadassah Medical School, 
Jerusalem, Israel. 
Aug. 6. 
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(8) Limit oligolavans + water 
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Association of Xylan with a-Cellulose 
in Jute 


Das et alt ‘have recently reported (without 
reproducing any photograph) the presence of xylose 
(and also arabinose) in the a-cellulose from jute, in 
contradiction to our finding’. Formio acid, used 


instead of sulphurio acid for hydrolysis, is stated to 
bave schi the result. To check this, we have 
both the tal facts do 


not, however, indicate the sapadiorily of formic acid. 
Purified a-cellulose (‘furfural’ content 0:7 per cent) 
from jate, hydrolysed with 85 per cent formic acid 
at 185° for 12 min., as was done by Das e: al., was 
used for obtaining the photograph reproduced; the 
original spots (in triplicate), marked with X, represent 
the hydrolysate and Xyl (in duphcate) stands for 
pure xylose. Neither xylose nor arabinose could be 
detected. Whatman No. 1 filter strip, 57 cm. 
long, was gait ae ytd acetic acid and water 
bemg the ent 
wero fixed with aniline e a 
phthalate. 
a-Callulose, hydrolysed with 
formic acid, gives a faint but 
distinct spot below that for 
xylose. This was also observed 
when glucose (Baker's 
Analysed) or a-cellalose from 
purified cotton was treated with 
formic acid as stated above, but 
not with sulphuric acid. If 
in paper chromatography the 
solvent is not ‘overrun’, this 
spot might be mistaken for 
xylose. The a-cellulose from 


ment with caustic soda solu- 
tion (10-5 per cent), 80 as 
to reduce its furfural content 
to less than 1-0 per oent, 
otherwise traces of xylope may 
appear in the hydrolysate and 
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‘+ Bo in the paper chromatogram. When xylose 
(‘Difco’) was treated with formic acid, as men- 


tioned above, and also with sulphuric acid, as 
stated in our earlier communication, 83-5 and 
87-8 per cent respectively could be recovered. Kylose, 
therefore, is not more resistant to formic acid than 
to sulphuric acid under the conditions of experiment. 


i A. K. MALONDAR 
P. B. BARKAR 


- Technological Research Laboratories, - 
Indian Central Jute Committee, 
Regent Park, 
Calcutta 40. 
July 20. 
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‘Lipase’ in Gland Duct Epithelium and in 
Mucus-secreting Cells 


TH presence of ‘lipase’ in the acini of the pancreas 
and in the ocells of the liver is well known, and these 
two tissues have provided the main material for 
chemical and histochemical studies of this enzyme. 
Leas attention has been paid to the distribution of 
this enzyme in other parta of the alimentary tract, 
though Gomori! has described a number of observa- 
tions. „A systematic investigation of this tract, 
undertaken by mbans of Gomori’s “I'ween’ technique* 
(employing Tween 40’) with some modification’, 
has brought out some facta of interest which warrant 
a brief recording. It is realized that although the 
term ‘lipase’ is used here, the histochemical reaction 
given by the ‘Tween’ technique probably demon- 
strates an esterase in most sites rather than true lipaset. 

The ali tract of the following species has 
been studied: dog, cat, rabbit, guinee pig, mouse 
and rat; and of the’variety of observations, the 
following soem particularly worthy of note. 

It was found, rather that the epi- 
thelium lining the ducta of certain glands commonly 
showed quite a strong reaction for ‘lipase’. This was 
the case with the ducts of the salivary glands of all 
the species Investigated except the rat (Figs. 1 and 2). 
ee ee 
interlobular ducta rather than by the -amall intra- 
lobular ducts, though m pome cases both segments 
of the ducta were found positive. The contente, 
however, of these ducta were invariably negative. 

The m ing cells lining the ducts of the 
gastric glands, both of the fundus picyl thc reds were 
positive in some species (dog, cat and rabbit), the 
pylorus giving the weaker reaction; but in the 
mouse and guineas pig, the reaction was feeble through- 
ee eee 

In the pancreas, larger ducts were positive, 
and here their contents also, which conforms with. 
the active lipase secretion of this organ. 

Even in the liver of all the species examined, there 


_ was sometimes a slight reaction in the interlobular 


bile -dusta ; and the gall bladder showed a weak 
a reaction in the lming epithelium, but not in 
contents. 
Another striking feature was a positive À 
. reaction given by mucus-secreting cells. In 
glands, for example, it was more often the case that 
mucots acini reacted rather than serous (Figs. 1 
and 2), though ‘special’ serous acini such as those of 
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(1) Parotid af dog. x 100, dipa cain in eralliaitcnd 
are bular duets, but not of intralobuler ducts. Serous 
) 

(2) Submaxillary of dog. x 100, "Lipase in 
of large interiobular du Btromg rockon in mocous 
sani, y ai the bases of the oella. 

reaction for in 


the submaxillary gland of the guinea pig- reacted 
strongly, as was first shown by Gomori!. Again, the 
mucus-secreting acini of the csophageal glands of 
the dog gave a particularly strong reaction (Fig. 3). 
Incidentally, their ducta were negative. The reaction 
of the mucus-secreting cells lining the ducts of stomach 
glands has already been referred to. The cells of the 
actual fundic glands were negative in dog, cat and 
rabbit ; but in the guinee pig and mouse, the chief 
cells often gave a strong reaction. _ 
The mucous cells of Brunner’s glands were always 
negative. But, in the peculiar case of the rabbit, 
the serous cells, which are present among the mucous 
acini of Brunner's glands, were positive (see also 
Gomori'!). These cells are believed to represent 
ic tissue, and thus their positive reaction for 
pane add a point im favour of this view. 
Goblet cells of both the small and large intestine 


appeared to be negative in the species studied. 


From the results, certain points particularly ly stand 
out. First, gland ducte are probably not ao imert 


activity 

of these cells, which may be concerned, if only in- 
, with the final com n of the secretion 

of the gland. However, it would be rash to conclude 
that the presence of the enzyme in duct epithelium, 
or for that matter in glandular cells themselves, does 
of necessity indicate that the ansyme itself forms part 
of the ’*3 secretion. In fact, if one may judge 
from the lack of histochemical reaction in the duct 
contents of some of these glands (for example, salivary 


ious December 5, 1953” - E 
liver, d glands), it seems un- 


og Œœsophageel 
aly lai tna ia the oea, Secondly, the unexpected 
ceaction in muous-secreting cella at some sites and 


¿bsence of such a reaction in cells of this at 
ther sites draw a new distinction between cells of 
this class. 


B. F. Marrov 


Department of Anatomy, 
University College, 
Cardiff. 


Reflex Stimulation of the ses iA ad at a 
{Posterior Pituitary Gland) and the Nature 
of Posterior Pituitary Hormones) 


THE sensory stimulys of suckling evokes nervous 
reflex release of the oxytocic substance from the 
meurohypophysis, which in turn stimulates the oon- 
tractile tissue of the breast and causes a rise of milk 

m the mammary ducts!. Electrical stimulas- 
ion of the nerve supply (the supraopticohypophysial 
tract) of the neurohypophysis, or guava of posterior 
pituitary extracts (especially the oxytocic fraction)‘, 
elicits similar effects on the breast. Rise in intra- 
«mammary duct pressure produced by mjection of the 
oxytocic substance, or by excitation of the milk 
gjection reflex alone, does not usually result in free 
How of milk to the exterior, possibly because of some 
sphincter-like mechanism at the nipple. In some 
oasea, however, excitation of the ejection reflex 
results in dribbling of milk from a nipple that is not 
being suckled or milked ; for example, the flow that 
may occur from the unsuckled breast of a nursing 
woman or from the udder of a cow subjected to 
-outine 


preceding milking. 
Ta 1047 i wus negnectedl that coitus resulta ma - 


rervous reflex release of oxytocic substance from the 
r1eurohypophysis and thereby an increase in uterine 
=e ik iene aie pall ep aap eA E 
Kuid up the female reproductive tract. It is therefore 
af interest that milk ejection has been observed to 
vour during coitus in one lactating woman‘t; and 
sarther information has now been collected from the 
wives of scientific colleagues. Of twenty-two queg- 
ioned, thirteen had coitus during the period of 
actation, and of these, an noticed that a discharge 
f milk accompanied some phase of the act of coitus. 
vomplete orgasm. does not seam to be essential for 
he mammary response, since two of the women who 
wbeerved milk discharge had only incomplete excita- 
ion and a third reported that milk ejection preceded 
he o . Seven women did not observe discharge 
af durmg coitus; but of these, two noticed a 
mgling sensation in the breasts which they stated 
vas identical with the sensation accompanying milk 
ection evoked by suckling. It seems clear, therefore, 
hat discharge of milk may be excited by the act 
ef coitus, and since there is good experimental 
idence that milk ejection is dependent on discharge 
„f the oxytocic substance from the neurohypophysis, 
t is reasonable to conclude that the sensory stimuli 
sociated with mating cause nervous reflex release 
„f the oxytocic substance. This conclusion is sup- 
sorted by the finding that coitus in the cow resulta 
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in increased uterine motility’, which is interpreted 
as being due to the release of the oxytocic substance. 

The problem of how many hormone(s) the neuro- 
hypophysis secretes has never been clearly answered. 
Until a method is developed for assaying the orytocic 
substance in venous -blood, the most reliable ap- 
proach would seem to be the measurement of various 
activities attributable to posterior pituitary activa- 
tion (inhibition of a water diuresis, milk ejection and 
uterine contractions) which are excited by different 
‘physiological’ stimuli. Stimuli which might be ex- 
pected (on teleological grounds) to result in either 
an antidiuretic effect or an oxytocic effect do, in 
fact, result in both effects. Thus (1) an increase in 
the oamotic preasure of carotid blood results not only 
in an inhibition of water diuresis’ but also in milk 
ejection’ and increased uterine motility* ; (2) suckling 
results not only in mijk ejection! but also in an 
antidiuresis®; (3) coitus results not only in milk 
ejection (see above) and increased uterine motility", 
but also in an antidruresis?®. 

At the moment, this evidence suggesta that the 
neurohypophynis secretes one hormone with multiple 
activities. Lf this is go, it is likely that the substance 
liberated from the gland has a higher proportion of 
oxytocic to antidiuretic activity than have standard 


whole posterior pituitary extrects** 1, 
G. W. HABRIS 
Department of Neuroendocrinology, 
Institute of Psychiatry, 
Maudsley Hospital, 
London, 8.E.5 
VY. R. PIOKLEs 
Department of Physiology, 
King’s Oollege, 
~ Newvastle upon Tyne 
Aug. 19. 
1 Cross, B. A., and Harms, G. W., J. Endocrinol , 8, 148 (1082). 
* Cross, B. À., and van Dyke, H. B., J. Endoorinal., 9, 232 (1953). 
* Harris, G. W., Phil. Trens. Roy. Sœ., B, S38, 385 (1947) 
‘“Ptokles, V. R, J. Obstet. Gynaso. Brit. Bmp., 60, 301 (1053). 
le ct A mec lan aan ana J. Physiol , 170, 518 
* Verney, H. B., Proc. Roy. Soc., B, 138, 25 (1947). 
’ Andersson, B., dota Physiol. Soaad., $3, 8 (1951). 
kaire M i ere eee 
e B. å., J. P , 114, 447 (1951). G., and Oo 
oam eZ Pal AA r goi aie 


1 O., Ada KEndoerinol., 19, 193 (1983), Brinks, O., Pnberg, 
O., and Karvonen, IL J., ee ee ia I oes): 
n Harris, G. W., J. Physiol., 107, 436 (1948). 


Proprioceptive Fibres in the Ocular 
uscles of the Pig 


Taa sensory innervation of the ocular muscles 
differs from that of skeletal muscle generally, both 
in the calibre of its fibres and in the nature of their 
endings. Studying the pattern in human, cat and 
rabbit material, Woolard! found that, whereas 
motor end-plates conform to the orthodox structure, 
the sensory elament of the extra-ocular muscles con- 
sista of a system of fine lightly myelinated fibres, 
termina on relatively small muscle 
fibrea—in claw-like endings which may be either free 
or ensheathed, simple or complex: 

‘The origin of the sensory 00 nent of the Ird 
and IVth nerves was investigated by Tarkhan’, who 
found in cats an intimate connexion between the 
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fibres of the mesencephalic Vth root and those of 
the spino-tectal and oculomotor nerve bundles. He 
algo traced a varying number of mesencephalic Vth 
fibres directly into the trochlear nerve at the level 
of ita decussation. 

The early myelination of the mesencephalic Vth 
root in the pig facilitates the study of ita distribu- 
tion in this animal. We removed the brain stems 
of oe pigs (aged from one day to four weeks old), 

after perfusion of the head with 5 per cent formol- 
saline. Paraffin sections of Bielechowsky silver pre- 
parations were taken in both coronal and transverse 
planes. Transverse sections of the mid-brain at the 
She ck ieee a ane Spa 
Vth root at maximum development. The of 
the dorsal segment can be seen passing towards the 
trochlear decussation ; lateral bundles, forming the 
greater curvature of the rogt, contain large heavily 
myelinated fibres descending to the sensory Vth root. 
In the ventral t the fibres are much reduced 
in calibre ; the bundles—larger here than elsewhere— 
decrease in number and ultimately" merge into the 
medial longitudinal fasciculus. 

Coronal sections through the dorsal aspect of the 
brain stem demonstrate clearly a mesencephalic Vth 
root contribution to the trochlear nerve. The dorsal 
segment of the root runs medial to the tecto-spmal 
tract, and, at the level of the anterior med 
velum, curves towards the aqueduct to ered the 
velum with the [Vth nerve. 

The origin of the oculomotor sensory ARE 
is more complex. We were unable to trace-any 
direct connexion between the mesertoephalic Vth root 


and the nuclei or fibres of the I[Ird nerve, and no 


sensory-type cella ‘were seen in the nuclei or on the 
Intra-cranial course of the issuing fibre bundles. 
There are here two possibilities to be considered : 
first (as suggested by Tarkhan), the passage of 
mesencephalic root fibres m the tecto-spinal tract, 


‘and their transference to the oculomotor bundles in 


the course of the tecto-spinal deoussation ; secondly, 
the existence of internuncial cell . The nucleus 
of Darkechewitach and the interstitial nucleus may 
have significance m this connexion, since they 
have excluded by Warwick® from radicular 
participation in the oculomotor complex. 


A further and more comprehensive investigation 
of the problem is now being undertaken. The work 


Many E. Law 


University Collage, 
Cor 


Transplantation of Nuclei in Newt’s Eggs 


af the most fundamental problema, both for 
genetics and embryology, is that of whether the genes 
In the nuclei of differentiated tiasues retain their 
full of capacities, or whether some irreversible 
alteration affecta them. The most direct method of 
investigating this is to develop techniques which 
permit the transplantation of nuclei from difer- 
entiated cells of ane kind into enucleated ocells of 
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different developmental potentialities. -Briggs and 

King! have rted some attempts in this direction, 
seas dled ae Bla eae ae eee oe 
frogs were injected into uncleaved but fertilized frogs’ 
eggs from which the zygote nucleus had been re- 
moved. Nuclei from blastule permitted the full 
differentiation of a normal embryo in a fairly high 
proportion of cases, those from early gastrule in 4 
amaller proportion, whereas those from determined 
(but not yet differentiated) tissues gave little success, 
though it remained uncertain whether this was due 
to technical difficulties or to an mosapacity of the 


the past summer, we have carried out 
somewhat similar experiments with the eggs of the 
newt Triturus palmas. Methods for removing the 
zygote nucleus from whole eggs have not been de- 
veloped in this species. We therefore adopted the 
method of cutting the newly fertilized egg in half 
by laying & thin glass rod across it after removak 
of the -vitellme membrane. The halved eggs were 
then left to complete the first two divisions ; usually 
only one side, containing the zygote nucleus, under- 
went division, but in some cases (presumably when 
the egg at the time of operation was in anaphase) 6 
nucleus was included in both halves, ‘and both 
divided ; such eggs were discarded. After it had 
been ascertained which half contained the rygote 
nucleus, one or more nuclei (accompanied by a little 
cytoplasm) were injected into the non-nucleated half. 
Cells for the injection were prepared by disaggregating 
portions of embryos in saline. An isolated 
cell was drawn into a pipette of a size suitable to 
break the cell membrane but to leave the nucleus 
intact, and injected as deeply as possible into the 
recipient cytoplaam. There was a tendency for the 
Injected nucleus to emerge again as the pipette was 
withdrawn. When it was thought that this had 
occurred, & second nucleus was sometimes injected 
into the same egg. Operations were made in Holtéreter 
solution, and the injected eggs after were 
cultured in- one-tenth strength Holtfreter. 


Tabie i. 


Wo. oF EGGS Leyecrep iND STAGE RNACHED 





' The resulta are summarized in Table 1. It will 
be seen that a reasonably high proportion of injected 
eggs cleaved, but none of them succeeded in com- 
pleting gastrulation, even when the injected nucleum 
came from & blastula. The eggs usually formed a 
spherical ball of ceils, superficially like a late blastula ; 
but the cells composing it did not adhere firmly to 
one another, and there was usually no proper blasto- 
ccal, the whole interior being filled by e mass of 
isolated spherical cells which were immediately ex- 
truded if the surface was slightly wounded. Nuclei 
from determined (gastruls with yolk plug or 
glit blastopore) gave resulta ecesentially similar to 
those from earlier stages. There is therefore no 
reason, from these experimenta, for attributing the 
failure of gastrulation in the injected eggs to an 
incapacity in the nuclei of tissues. It 
seamed more probable that the technique in 

was inadequate, perhaps because of caneee one to 
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the surface coat. Preliminary attempts to overcome 
this have been made by transplanting the experi- 
nental blastule into the blastoowl of a normal 
smbryo ; but so far all such material has still broken 
lown into isolated cells which suffer pyonotic de- 

eration of the nuclei within a short period. Some 
mjections of nuclei have also been made mto enu- 
nleated parts of eggs which remained within their 
jelly capsules and membranes. One of these showed 
xome signs of forming & blastopore ; but the tendency 
to break down into isolated cells was still not fully 
svercome. It is hoped, however, that in future work 
the technique can be improved by some such method 
as this. 

One of us (E. M. P.) is grateful to the University 
of Edinburgh for a research studentship. The work 
coceived financial support from the Agricultural 
Research Council. 

O. H. WADDINGTON 
E. M. PawreELournis 


Institute of Animal Genetics, 
University, Edinburgh. 


Aug. 4. 
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Rapid Staining of Intestinal Amoeba 
on Wet Mounts 


Ix unstamed preparations of intestinal amabsa, 
the aize, type of pseudopodia, movement and cyto- 
plasmic inclumons enable one to distinguish the 
different species; but the characteristic staming of 
the nucleus leads to oorrect identification. For 
permanent preparations, hematoxylin staining and 
its various modifications are useful, but they are 
trme-consuming. Hence Various rapid staming 
methods have been advocated in recent years. 

Experimenting with Æ. histolytios, 2. cok and 
E. terrapanae obtained from cultures, and some of 
the rapid stains like Velat’s!, Quensel’s’? and J. 8. B+, 
I noted that the pH of the staining solution was 
more important than the stain. itself. 

This was confirmed by using three buffer solutions 
on samples from cultures of amcebe referred to above 
and also specimens of H. histolytica, E. ook and E. 
mana from patiente. At certain pH-levels, the buffer 
solutions by themselves rendered the nuclei of 
trophozoites and cysts refractile, bringing out clearly 
all the morphological details. For the tro- 
phozoites of E. histolytwoa, the optimum pH 
with an acetate buffer was 4:0-4:8; with 
phthalate and citrate buffers, the pH re- 

was 2-5-3-0. The vegetative forms 
also ` stained well with the different stams 
at various pH levels. The optimum pH 
for Velat’s stain as 0:05 per cent solution 
in acetate buffer was 4:0-4:8, and with 
phthalate buffer it was 3-5. Solution I of 
J. S. B. stam prepared from the powder form‘ 
gave equally satisfactory resulta with acetate buffer 
et a pH of 3:5 and phthalate buffer 2-5 when 
ased as a 0-1 per cent solution. Further, simple dyes 
"ike pyronine (1 per cent) and methylene blue (0-5- 
9:0125 per cent) in acetate buffer at pH 3-5 also 
produced the same resulta as Velat’s and J.8. B. 
‘The cysts, however, required a low pH (1-25~-1-865). 

This work was carried out in the laboratories of 
the Parasitology Department of the School of Hygiene 
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and Public Health, Johns Hopkins Univeraity, 
Baltimore, United States. 


Malaria Institute of India, 
Delhi. 
Aug. 17. 
1 Volat, O. A.. Weinmtedn, P. P., and Otto, Q. F., Amer. J Trop Moed., 
BO, 43 (1950). 


* Svensson, R., data Afed. Scand. Sup, 70, 15 (1985). 
ir ami Bhatlasharh, L. M, Ind. Med. Gar., 79, 102 


(1944 
Jaswant Singh, Ray, A P., and Nar, ©. P, Ind. J. Afal, 
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A New Synthesis of 2-Deoxy-D-ribose 


A SATISFACTORY synthesis of 2-deoxy-p-ribose, a 
sugar of very wide distribution in Nature, has not 
yet been achieved. Hitherto, the published synthesis 
with the highest overall yreld is that of Deriagz, 
Overend, Stacey, Teece and Wiggins', who prepared 
it in yields of about 10 per cent from p-arabinose via 
D-arabinal. In an attempt to obtain improved yields 
of 2-deoxy-p-ribose, a partial oxidation of 3-deoxy-p- 
glucose with sodium metaperiodate was carried out. 


‘This reaction succeeded, but gave the desired product 


im only 29 per oent yield. This type of reaction, 
carried out under mild conditions, offers a method 
of preparation of derivatives of 2-deoxy-p-ribose 
from those of 3-deoxy-p-glucose. . 

In a trial experment, 3-deory-p-glucose* (I) 
(62 mgm.) in water (25 c.c.) was oxidized with 0-19 N 
sodium metaperiodate (1:26 moles; 65 0.0.). Samples 
were taken at intervals and the uptake of periodate 
and formic acid production measured. The initial 
rapid uptake of periodate ceased after 190 min., by 
which time all the reagent had been consumed and 
only 0:51 mole of formic acid had been formed. 
Thereafter the formic acid titre was found to increase 
very slowly, only 0-56 mole of the acid being present 
after 600 mm. The alow production of formic acid 
is probably due to the slow hydrolysia of 2-deoxry-4- 
formyl-p-ribose (LI). This compound is stable to 
periodate, thus facilitating the isolation of 2-deoxy- 
D-riboee. The above type of reaction has been used 
by Fried and Walz’ to prepere 2: 5-di-0-methyl-p- 
arabinose from 3 : 6-di-0-methyl-p-gluoose ; by Barkor 
and Smitht to prepare 2-0-methyl-p-arabinose from 
3-0-methyl-p-glucose ; and by Hemming and Ollia’, 
who prepared 2:8: 5-tri-0-methyl-p-arabinose from 
3:4: 6-tr1-0-methyl-p-glucose. 


OH,OH 
TN mon mao, 
mog NeOs | 
O 


2 
PAN oN 
Ymo 
CHO 
OH 
(1) (IT) 


The 2-deoxy-p-mbose was prepared as follows. 
3-Deoxy-D-glucose (0-887 gm.) was dissolved in a 
solution containing 0:19 N sodium moetaperiodate 
(1 mole; 21-6 0.0.). After 8 hr., a 5 per cent solution 
of barium acetate was added, and the resulting 
precipitate was discarded. The solution was kept 
slightly alkaline by the dropwise addition of am- 
monium hydroxide until deformylation was complete 
(about 15 min.). The solution was then de-ionized by 
passage through columns of the ion-exchange resins 
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evaporated under reduced preasure to a syrup, which 
contained 2-deoxy-p-ribose and unchanged 3-deoxy- 
D-glucose. This was fractionated by chromatography 
on several large sheets of Whatman No. 1 filter 
(solvent, butanol: ethanol: water, 40:11:19 v/v). 


The 2-deoxy-p-ribose was eluted from the appropriate 
. -strips of paper with cold water and thé aqueous 


solution evaporated to a syrup (80 mgm.), [ay — 31° 
(oc, 1-0 in water). The syrup was characterized by 
the formation of N-phenyl-2-deoxy-p-ribosylamine 
prepared by refluxing it in ethanolic solution with 
one equivalent of anilme’. The product, after two 
recrystallizations from ethanol, had melting pomt 
and mixed melting point 168-170°, [a]? + 141° (12 
min.) > -+ 47° (72 br., constant value) (o, 0-40 in 

yridine); and analysis gave O, 68:3; H, 7-2; 
A 6-2 per cent; calculated for 0,,H ON: O, 
68-2; H, 7-2; N, 6-7 per ont. 

One of us (P. A. J. G.) wishes to thank the ity of 
Bristol Education Committee for a maintenance 


P. å. J. GORIN 
J. K. N. JORAS 


Chem. Soe., 1 

3 Prins, D. A., Hots. Chim, Aata, 20, 1 (1018). 
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* Flood, A. H., Hirst, H. L., and Jones, J. K. N., Waters. 100, 86 (1047), 
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Amount of Gamma-Benzene Hexachloride 
picked up by Resistant Housefiles bred on 
a Medium contalning Benzene 
` Hexachloride 


Naw information on the nature of resistance of 
the housefly, Musca domestica, to benzene hexa- 
chloride (BHC) was obtamed in the course of experi- 
ments comparing the pick-up of gamma-benzene 
hexachloride by normal flies (Hawthorndale stock) 
with that by a strain having very high resistance 
to this insecticide. 

The resistant flies originated in Uruguay, but had 
since been reared through many generations to yield 
a’ strain the larvj of which were able to tolerate 
0-5 per cant gamma-benzene hexachloride in their 
food. Those here considered had been reared through- 
out their larval life on a diet containing this amount 
of toxicant. The pups were removed by flotation, 
and the flies, which were allowed to. emerge in 
clean jars, were fed on uncontaminated milk and 


Three days after oe the adult flies were 


exposed to ts of carbon-14 labelled 
benzene oride on filter paper inside a Petri 
dish for periods ing from 16 min. to 18 hr. The 


benzene hexachloride picked 1 
two fractions, ‘outside’ and ‘ 


ear ee dai 
ide’, using & technique 


, similar to that desoribed by Armstrong, Bradbury 


and Britton!. The ‘outside’ fraction, obtained by 
rinsing the insecta with carbon tetrachloride, we 


regard as being in the superficial leyers of the epi-. 


cuticle; the ‘inside’ fraction, obtamed by grinding 


` 
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AMOUNT OF Gialtwi-Bew exe HRXKAOCHLORIDE PICKED UP 
(IN wGy./au. FLY) DETERMINED RADIOCHENICALLY 





the, rinsed insects with anhydrous sodium sulphate 
and extracting with carbon tetrachloride, comprises 
the insecticide in the internal insect tissues. Both 
fractions were determined by combustion to carbon 
dioxide, which was isolated as barium carbonate for 
counting. Results of several experiments, each with 
twenty female flies, are summarized in Table 1. . 
It is olear that in the first two hours, resistant 
flies picked up leas carbon-14-labelled benzene hexa- 
chloride than normal flies, both ‘outside’ and ‘inside’. 
As it was possible that the resistant flies already 
contained benzene hexachloride transmitted from 
earlier stages (Hoskins? has obeerved such an effect 
with DDT-resistant flies). adulta and puparid from 
larves reared on a medium containing benzene hexa- 
chloride were analysed, using the colorimetric method 
described by Armstrong, Bradbury and Standen. 
It was found, from two determinations on a total 
of 150 puparia and 150 female flies, that gamma- 
benzene hexachloride was present in the intact 
puparia to the average amount of 40 ugm./gm. fly 
in the adults to 17 ugm./gm. fly. This is enough 
in the adult to account for the erence between 
that picked up by the resistant and non-resistant 
flies 


It may be argued from these resulta that: (1) 
resistance to gamma-benzene hexachloride by house- 
flies is not due to resistance to penetration of the 
Insecticide; (2) a detoxification mechanism is 

unlikely m flies resistant to benzene hexachloride, 
since these carry over in their tissues from the larval 
stage enough insecticide to kill normal flies in a few 
minutes. 

A detailed account of this work will appear elge- 
where. We are indebted to our colleagues at Widnes 
Laboratory, Messrs. R. Hill, F. P. Johnson and 
C. Whimpenny, for the thesis of benzene hèra- 
chloride from carban-1 ‘labelled benzene and ‘the 

tion of the isomers by chromatography. Mr. 
H. Standen carried out the colorimetric analyses. 


Imperial Chemical Industries, Ltd., 
Widnes. 
J. F. Newmax 
Hawthorndale Laboratories, 
Jealott’s Hill Research Station, 
Central Agricultural Control, 
Imperial Chemical Industries, Ltd., 
Bracknell, Berks. 
Aug. 19. 
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Unit Cell and Preliminary Structure for 
_ Cellulose Triacetate i 
ALTHOUGH interplanar for cellulose 


Bpacings 
acetate LI have been published"!, I have bean unable 
to trave a determmation of the unit cell or space 


group. t 

Small ftms of highly arystalline triacetate with 
good fibrous orientation and a fair degree of biaxial 
orientation have been prepared by repeated rolling 


at succeasively higher temperatures between 160° 


and 216°0. The higher orientation was somewhat 
improved by in glacial acetic acid, followed 
by drying at 110° 0. while maintaining the sample 
under preasure. Figs. la and b are X-ray diffraction 
photographs of such films showing several new 
spacmgs. On the perpendicular photographs along 
the equator, there are reflexions with the spacings 
24°50 and 12-25 A., and on the first level there is a 
9-61-A. spacmg. On the parallel photograph there 
is & faint 5:78-A. spacing along the equator. It can 
be seen that the fibre orientation is better in a plane 
containing the fibre axis and a i to the 
plane of the sheet, than in the plane of the sheet. 

The additional data have made it poasible to index 
all spots on the basis of an orthogonal unit cell 
containing four cellobiose hexs-acetate residues. The 
dimensions of this unit ‘cell, taking [007] as the fibre 
direction, are a = 24:50 A., b = 11:56 A. and o = 
10-48 A. The theoretical density is 1:80 gm.jo.c., 
and this compares with 1-29 gm./o.c. observed for 
a fairly well-crystallized sample. Thirty reflexions 
have been indexed on this basis, and all have spacings 
in agreement with those calculated to within 1 per 
cent. 

The orthogonal cell and the symmetry of the 
photographs suggest a space up of the ortho- 
rhombic system. The (A00), (040) and (002) reflexions, 
except for a weak (100), are apparently absent for 
h, k or l odd. The presence of (100) suggesia the 
space group, P22,2,, if the screw axes in the b- and 
o-directions are regarded as real. Other ortharhombic 
possibilities are P222, P22,2 and P222,. All these 
space groups have a two-fold axis in the a-direction, 
but it appears to be impossible to seb up a model 
with two pairs of cellulose chains related by such a 
two-fold axis and which will give rise to a weak (020) 
reflexion. It was therefore decided that cellulose 
triacetate is only pseudo-orthorhombic and the 
probable space group is P2,, but that it may be 
closely approximated by P2,2,2,. 


— -e o a — a _ 


~ 





Fig. 1. X-ray diffraction 
Ka monochromatic 
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of highly ortented crystalline cellulose triacetate. Copper 
= a meae eee of the sheet. (b) X-rays 
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In. the case of cellulose I and I, the cellulose chains 
are necessarily coincident with the 2, axes, but this 
is not a requirement in this case. In one model based 
on P2,2,2,, which gives promising agreement with 
the intensities, the cellulose triacetate chains are 
paired about a c-axis, with the planes of the glucose 
residues parallel to one another and molined at about 
45° with respect to a. The adjacent o,-axes then have 
similar pairs of chains directed in the opposite 
direction and inclined sat about — 45°. 

The totensities are quite sensitive tọ the positions 
of the acetyl and a refinement of this model 
promises consid le structural detail which will be 
published elsewhere. 

W. J. DULMAGA 


Chem., BS, 161 (1029). 
po, N. En J. Amer. Okem. Soo., 


Production of Magnetic Fields in Liquid 
Mercury by Mechanical Motion 


Ix connexion ‘with recent attempts by Alfvén, 
Biermann, Batchelor et al., to explain stellar and 
interstellar io flelds, we have considered the 
possibility of producing electric currents and mag. 
netic fields in liquid mercury by suitable mechanical 
motion. 

Our ts are arranged as follows. Ina 
cylindrical veasal filled with mercury we have rotated 
the upper half by means of a stirrer, while the lower 
half was prevented from rotation by means of 
radially fixed vanes on the bottom. The 
velocity of the mercury in the upper half was fairly 
high (about 20-85 o./sec.) and slowed down to zero 
in the lower part of the vessel. Accordingly, there 
exists a rotetiorfal and toroidal flow of liquid mercury. 
The t research is restricted to the action of 
the toroidal flow only. In the absence of any outer 
magnetic fleld, the electrons appear to ga samewhat 
ahead of the ions, so that there results a toroidal 
electric current causing a circular io fleld 
around the axis of rotation. We have succeeded in 
detecting this magnetic fleld and find a value of 
10~ gauas, which seems to fit reasonably well with 
theoretical expectations. 5 

It may seem difficult to screen, 
off the magnetic field of the earth 
to leas than 10~ gaue over the 
whole area involved. Indeed, using 
large Helmholtz coila and encloamg 
the whole apparatua in a box of 
suitable screening material, there 
still remained a field of the strength, 
of some 10~ gauss. But fortun: 
ately the effect described above 
can be separated quite casa 
from the influence of the "a 
magnetic fleld, as the former in- 
creases with the square of tha 
speed of rotation, the latter linearly, 
Reversing the sense of rotation 
causes the two effecta to be added 
or to be subtracted. This easily en. 
ables the evaluation of the magnetic 
fleld-strength greeted, within tha 


-~ 


` electrico current i 


that 
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circulating liquid. Details of the i 
be communicated soon in the Zetischrt 


mean. path within the liquid mercury. The electrans 
will ar at any point A with a velocity they have 
aden rt at a different point B. 

ever & circulating flow of a liquid has a velocity 
gradient which is not lmear, as is often the oase im 
pipes, eto., the diffusion of the electrons causes an 
the direction of the flow and 
accordingly a magnètic fleld. For a rotational motion, 
the electric field producing the current . observed 
cannot be compensated by the- Coulomb forces of 
any space charges. $ 


Magnetic Fields measured within Flames 
brought mechanically into Rotational 
5 Motion 


Tus flame of an oxygen burner ‘was brought into 


“spinning motion by forcing the gas tangentially mto 


& cylindrical tube. The gas inlet is mterrupted at 
frequent intervals in order to produce separate whirls 
of burning gas, which move along inside the tube one 
after the other. An induction coil surroundmg the 
tube shows the existence of toroidal magnetic flelds 
moving apace together with (that ia, surrounding) 
the plasma whirls. From the magnetico field we oon- 
clude that there exist electric currenta withm the 
plasma whirls odcompanying the motion of the 
p 
Very careful experiments extending over several 
years show clearly that these currenta can be attri- 
buted to the velocity difference of ians and electrons 
within each whirl. The electrons are retarded 
relatively to the ions because of their enhanoed 
diffusion velocity into and back from cooler portions 
of the gas. 
Quantitative measyrements have been made in 
these experiments. From a determination of the 
by several independent spectroscopic 
methods, the degree of ionization can be evaluated. 
An independent determination of the latter is obtained 
using the conductivity of the gas, which can also be 
measured and was found to reach values of the 
order of 10-4 e.s.u. if metallic potassium was intro- 


-duced into the flame. 


The induction coils were calibrated by means of a 
simple loop of wire, connected to an oscillatory device. 
For calibration the wire was put into the tube in 
‘place of the gas whirls. The measured toroidal 
magnetic field created from the plasma 
whirls was found to be of the order of magnitude of 
10+ gauss. 

The influence of magnetic fluctuations other than 


those created inside the tube was eliminated by 


Fusing two identical coils connected in such a way 
tic influence upon one coil only is to be 

i . Com tion of the earth’s magnetic 
‘fleld and application of an external fleld three times 
that of the earth causes only the sero level of our 
registration to shift up and down without altering the 
magnitude of the effects measured. Many other testa 
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of the reality of the magnetic fields measured have 
been carried out. 

Reduction of the speed of rotation causes the effect 
to decrease, Ing zero with no rotation apf all. 


of the / ta will be communicated in the 
Zoiischrift für Naturforschung. 
The experiments described here and in the pre- 


ceding communication deal with two different ways 
of creating magnetic flelds withm a ‘plasma’ by 
mechanical forces only. The first one deals with a 
plasma of practically zero compreæibility, the latter 
with a compressible i e latter, the experi- 
mente support the developed by Biermann 
and Schlititer’ e al. and are obviously analogous to 
astrophysical phenomena, 
P. Somna 
TE ; W. Loonra-HOLTGREVPEN 
itut fúr Experimentalphysik, 
Univermt&t, Kiel. 
May 20. 


1 Bermann, L, &. ae 


65 ( 
å. Phys. Res., Bè, 1961). 


~ 


a Biermann, L., and Schiuter, 


pce! Oral id Boron and Lithium from 


uclear Research Emulsions 


Noona research emulsions are sometimes loaded 
with the stable isotopes of boron or lithium for work 
on nuclear disintegrations or on neutron counting by 
the photographic plate technique. Simoe the usual 
additions correspond to as much as 16 mgm. lithium 
or 28 mgm. boron per c.c. of emulsion, and these 
amounts of isotopes of low natural abundance are 
costly, the technique is expensive unless the isotope 
can be readily recovered after plate exposure. 

Two series of spectrographic analyses have, there- 
fore, been made on the solutions from the usual 
processing œo on nuclear plates coated with 
200 u thickness of emulsion and loaded with natural 
lithium sulphate and boric acid respectively. It was 
found that pre-soaking for one hour m distilled water 
extracted 90 per cant of the boric acid, the remainder 
being found in the developer (50 mm. development). 
In the case of lithium sulphate, tworthirds was found 
in the pre-soak, one-third in the developer and a 
amall amount in the 10 per cent potassium bromide 
atop-bath (80 min.). There was no detectable boron 
or lithium in the remaining solutions or m the gelatin, 
go almost complete recovery can be achieved very 
simply from the pre-soak and developer solutions. 

M. L. SW 


Crystal Structure and Magnetic 
Properties of Cobalt Ferrite at Low 
Temperatures 


Copauzr ferrite (CoO.Fe,O,) and magnetite 
(FeO.Fe,0,) both arystallize at room temperature 
with the inversed-spmel-type of structure’. A mag- 
netic transition consisting of an abrupt decrease of 
saturation magnetization takes place in magnetite* 


No 4388 December 5, 1953. 


at 116° K., and is accompanied by a alight deforma- 
tion of the structure cell from cubic symmetry above 
the transition to approximately rhombohedral sym- 
metry below*. As cobalt ferrité* undergoes a similar 
magnetic transition at 90° K., we might expect that, 
like magnetite, it is no longer cubic below its magnetic 
transition temperature. We have shown by means of 

X-ray powder photography that this is indeed true, 
but the departure from cubic symmetry ia even 
emaller than in the case of magnetite. Our results 
indicate that the structure oell of cobalt ferrite at 


low tem is approximately tetragonal. 
Powder photogra ce were taken at liquid pagers 
temperature (80° K.) with a 19-cm. camera ; 


cobalt Ka and iron Ka radiations were a 
Several different specimens were prepared by mixing 
appropriate proportions of pure CoO and aF’e,O,, and 
Kring the mixture in ar for several hours at 1,100° C. 
The departure from cubio symmetry was revealed by 
splittmg of some of the high-order, originally cubic 
lines. The cubic 840 and 800 reflexions were each 
split into two components with intensities approx- 
oe ee l, in order of moreasmg 

ragg angle. No splitting of the high-order 444 
oe Ka) and 555 (cobalt Ka) reflexions could be 
detected. 

This behaviour indicates that there is a principal 
dilatation along a [100] direction, so that the structure 
<el ia approximately tetragonal with c/a slightly leas 
than unity. This interpretation requires 840 to be 
split Into three tetragonal components (840, 804 and 
408); but the first two of these are too close together 
to be resolved. In the accompanying table we give 
several independent values of oja, deduced from 
measurements on split cubic reflexions. These values 
mare in fairly good mutual agreement. If view of the 
axtreame smalineas of the lattice deformation, it 
would be of interest to study the line splitting in 
more detail by means of a sensitive counter spectro- 


Ouhie reflenon | Tetragonal indies | Wavelength | Value of cjs 





We believe that the X-ray resulta on Fe,O, and 
70He,0, at low tures are relevant to the 
nterpretation of the low-temperature magnetic 
transitions. The changes of symmetry take sunilar 
forms to those observed in FeO and OoO respectively, 
ws these monoxides are cooled below their anti- 
erromagnetic Curie temperatures’. Thus FeO and 
fe0.Fe,0, are both rhombohedral at low tempera- 
ares, with the rhombohedral angle ap slightly leas 
han 60°, and CoO and CoO.Fe,0, are both tetra- 
ronal with o/a slightly leas than unity.. Verwey’s 
Aeory* of the origin of the low-temperature transition 
n magnetite involves an ordering of the valency 
lectrons in the octahedral sites. His model requires 
» low-temperature tetragonal , whereas the 
ybserved symmetry is more nearly rhombohedral. 


Fhe observed ee symmetry in cobalt 
errite is tetragonal, but Verwey’s model ‘cannot 
xplain this as electronic i between Cot 
and Fe*t is more or leas inhibi 


We conclude 
hat Verwey’s theory cannot lain the origin of 
he low-temperature transitions m either magnetite 


„T cobalt ferrite. The correct solution may be found 
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by considering the close similarity of their structural 
behaviour with that of the oorresponding simple 


monoxides. 
H. P. Rooxssy 
i B. T. M. Worms 
Research Laboratories, 
The General Electric Oo., Lid., 
Wembley. Aug. 17. 


vera J. W., and Hellmann, H L., J. Ohem. Phys., 15, 174 
' Woles, P., and Forrer, Ro Ann. de Phys, (10), 1%, 270 (1929). 


a E O, O Ahoa pay cay arr daa Ory, b, 106 106 toss. 


t Guana, O. and Greve, E. O.R. Aosd. Sci., Paris, 280, 1256 
{ 


* Tombe, N. O, and Rooiaby, H. P., Nature, 108, 442 (1950). 


'Yearwoy, H Tor mea le and Romeijn, F. 0, J. Chem, 
Phas. is, “Br (oe 


Formulation of the Veloci 
Chemical Kin 


Mucas information on chemical kinetics has been 
acoumulated in recent years. In many cases it is of 
high precision and of proved exactness, so that oom- 
parisons may be made with a fair degree of satis- 
faction of data presented for similar systems. Further, 
the exactness of some of the data makes it possible 
to use information obtained by different authors as a 
basis of further calculation. In view of these state- 
ments, it may be surprising to realize that the basic 
measurement in such studies, namely, the velocity or 
rate constant, lacks a logical and unique definition. 

Existing definitions may be based on the rate of 
disappearance of reactants, or alternatively, on the 
rate of appearance of products. Even if one attempta 
to maintam a consistent definition based on reactants, 
difficulties arise. For example, a reaction step which 
may be written kinetically as: 

24+ B > X, (1) 


where A, B and X are atoma, radicals, or molecules, 
may define two velocity constante as follows: 


— UL) a easy; AP = bay). (2) 


Since the rate of removal of A is =e twice that 
of B, it follows that b, = 2k,, the concentrations of 
the reactants being in common wuts. Thus, 
to assess the precise meaning of such a velocity con- 
Stant, it is AAR PEES carefully any kinetic 
analysis which has attempted. This applies also 
to a definition based on producta. 

It is here that the velocity constant 
should be based not on reactanta or products, but 
on the intermediate complex formed. Thus in the 
above example, the intermediate complex would have 
the formula A,B, so that the rate at which units of 
reaction occur would be &,(A)9(8), that is, rate at 
which two molecules of A react with one molecule 
of B to form one molecule of X. With this definition, 
it is now possible to write: 


EE: _ B); 
IE a 2 k,(A)"B) ; 


Constant in 


= £,(A)"B). (8) 
This- simplification of the formulation of the 
velocity constant is of importance in the case of a 
reaction involving, say, the mutual destruction of 
two radicals, a proceas well known in many chemical 
studies. For example: 
A. + A pe A, k, 
A+ B + 4B kh. 


_ d(B) 
dt 


(4) 
(5) 
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„Using, the’ suggested system, 
Rate of reaction (4) = k,(A)’; 


— SA) m 2 k4). 


= 


4 


Rate of reaction (5) == k,(A) (B); 
d(A) eee: d(B = 
14) “ ky(A)(B). 


These reactions are of similar type and therefore it 
is of mtereet to compare the values of k; and k; 
but first it must be remembered that these velocity 
_ constants contain a collision number—the rate of 
collision for reactants at unit concentration. These 
collmion numbers Z, and Zp differ by a factor of 2 
{changes in oollision cross-section snd mass being 
usually a second-order change), as derived from the 
classical kinetio theory : 


Ze = Wr Nada w RTIM, 


d4 + dg  /M4 + Mp 

Z, = 2V iN a Na (44 + Se) M . BT 
Thus it will be’ seen that the best comparison of the 
two processes must recognize that Z,/Z, ~2. The 
comparison is moat easily achieved by referring to 
the appropriate collision efficiencies, since the collision 
efficiency is defined as being equal to bZ. 

Theoretical calculations of rates of chemical reaction 
almost Invariably involve the velocity constant in the 
sense here, and it is proposed that experi- 
>- mental values should be brought into line logically 
in the manner discussed above. _ 

' Jamm C. Ross 


Time-Lag In E, Potentials 


ELEOTRODE potentials are measured in order to 
indicate the state of the electromotive equilibrium of 
bacterial cultures ; equilibrium depends on the activ- 


" the recorded readings do not represent the true P, 
at the time of measuring. This oan be shown by the 
folowing experiment m which an electrode is sub- 
jected to rapjd changes in Ma. 
. Two identical electrodes were used: one was 
sontmucusly immersed in a medium of a given Wy, 
. and the other was brought into this medium, baving 
previously been kept at a different Hy level. The 
change-over was effected without exposing the sur- 
face of the electrode to air. A low M, systam was 
obtained by autoclaving a 1 per cent peptone solution 
of pH 7-6 containing 0-25 per cent sodium thio- 
giycollate. This solution was placed in a wide test- 
la toni A oolonh of about E IL A small glass 
tube filled to the rim with the same medium, but 
without the reducing agent, was ded by wire 
above the larger tube. Mercury—platmum electrodes 
one latinum wire, 15 mm. exposed length) 
ninesi iaro sedh taba, and Aftara lanes OE we 
Ha to allow for stabilization, readings were taken. 
The eléctrode continuously immersed m the reduced 
system. is labelled A in the diagram. The small tube 


NATURE 


i 


December 5, 1953 ` 


YOL 172 








MILLIVOLTS 


- 1504 = 


90 
MINUTES 


carrying electrode B was then lowered. below the gur- 
face. The small tabe was carefully removed without 
PEP E E E E ETE The 

the sudden alteration in the Æ, leve 

small admixture of peptone water 

of transfer did not appreciably alter the 
tae own by electrode A. 

The reverse experiment was also performed witl 
substantially the same results. The reduced 
was placed in the small tube (electrode O) and the 
arg eh ra eho ti ae 

t is clear that a true Æ, reading is not obtamec 
within two hours. This is a particularly seriou 
source of error when the behaviour of bacteria 
cultures is followed. On account of the lag, the initia 
fall is, in fact, steeper than ane would be led to believe 
When. continuous readings are taken of rapidly alter 
ing biological this lag, which is mherent ir 
the method, should be considered. 
§. D. Exar 
E. 8. BOATMAN 


i woll sown, 


Department of Bacteriol 
St. George’s Hospital Medical ool, 
London, 8.W.1. Aug. 20. i 
1 Howitt, L. F., “Oxldation-Redustion Potentials in 
(i. 8. Livingstone, Ltd, Hdmborgh, ao ji 
* Howitt, L. F., Brochem. J., H, 512 (1930). 


A Sealed-off Cathode-Ray Tube with a 
Very High Writing Speed 


AW experimental cathode-ray tube of the sealed-or 
type has been constructed for the of visus 
observation and photographic erie of nor 
recurrent high-voltage transient phenomena, wit 
sweep speeds in the milli-microsecond range 

Thin taba ia Of the @in, Aat faced: type, and he 
an aluminized screen with a highly actinic blue phor 
phor. The beam is magnetically focused and elsctr 
statically deflected. An incoming signal is fed int 
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-a straight twin-wire transmission line which passes 
the tube in a direction perpendicular to the 
tube axis, and which forms the vertical deflector 
This design considerably reduces the transit 
time of the electron beam in the deflector fleld and, 
wai the same time, enables the deflector system to 
“be correctly matahed with the signal generator and 
connecting system. The low-frequency deflexion 
sensitivity was found to be 0-006 mm. per volt at a 
beam-socelerating voltage of 25 kV. 

The rmanoce of the tabe is illustrated in Fig. 1, 
which is a photograph of ae 9,500-Mo./s. oscillation 
displayed on a single sweep time-base of 1-3 msec. 
duration. It w of interest to note that in this photo- 
graph the writing speed of the-electron beam at the 
screen phosphor has a maximum value of about 
4 x 10” am. per second (1-8 c) with a trace width of 
0-2 mm. Fig. 2 shows an oscillation of the same 
frequency but with an increased amplitude and 4 
maximum writing speed of 6-6 x 107* am. second 
aay ua aaas width of Ole rda 0-5 mm. 
The original oscillograma were not suitable for 
reproduction here, but the trace could be clearly 
seen and measured. The records suggest that 
eee ion, with the tube in 
ita present form, the useful horizontal is limited 
to about 4 om. because of defocusing. photo- 
graphs were taken with a Wray fl copying lens on 
Ilford 5491 film, developed in Johnson’s Contrast 
developer and printed on Ilford Grade 5B paper. 

An improved version of the tube is now bemg 
prepared, and it is anticipated that a further advance 
on the writing-speed performance will be made. 
Further Investigations are also being carried out to 
determine the ultimate writing speed of various 
screen phosphors. 

More complete details of design and tube per- 
formance and of the milli-microseocond time-base 
circuit will be published es 
We wish to acknowledge assistance given by 
Ferranti, Ltd., in the Physical Laboratory of which 
the tube was constructed. One of us (B. J.) would like 
to acknowledge financial assistance given by the 
Department of Scientific and Industrial Research. 

B. Jackson 


D. R. Harpy 
High Voltage Laboratories, 
Department of Electrical Engineering, 
University, Manchester. 
R. FEINBERG 
Physical Laboratory, 
Ferranti, Ltd., 
Sept. 22. 
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_ Saw-toothed Waveforms in Sound 


Uaine an improved form of apparatus prov oa 
described by Timbrell', one of us (T. F. W. E.) bas 
found certain anomalies in the rate of distortion of 
sound pulses of finite amplitude propagated in air 
contained in a wide tube. This communication is 
concerned with the behaviour of those sound pulses 
of finite litade in which the leading half-cycle 
of the wave is one of rarefaction. This type of wave- 
form could be formed in either of two ways: (a) by 
direct generation at a loud-speaker placed at one end 
of the propagation tube, or (6) by the reflexion of a 
leading compression (generated by the loud- 


speaker) at the end of the tube when it is o to the 
atmosphere—-the back-travelling ill have e 
leading rarefaction due to phase- at reflexion. 





L Premure-time of a sinusoidal with 
Pig. curve of a pulse & leading 


Stokes’ predicts that a rarefaction wave train as 
in Fig. 1 will become distorted durmg propagation 
in such a way that the rarefaction and compression 
T S The central region 

will correspondingly become and the head 
and tail regions lees inclined, and ultimately a dis- 
continujty or ahock will be formed (see Fig. 2). The 
rate at which this process of distortion takes place 
may easily be calculated from a knowledge of the 
Hih or particle-velocity amplitudes in the wave. 
© have found that the observed ntal 
value of the decay confirms the rate predicted by 
Stokea’s theory only when the wave is generated by. 
method (a) above. 

If a continnous wave-form of initial rarefaction is 
generated by method (6), it is found that it does not 
contain any discontinuity in its central region after 
such a time that a shock should be present according 
to Stokes’s theory. It is, in fact, still approximately 
More detailed measurements 
by one of us (T. F. W. E.) have shown that the wave 
does suffer distortion throughout its propagation 
away from the open end of the tube but at a much 
reduced. rate. 

This anomalous behaviour may be attributed to 
the process of reflexion at an open end. The process 
is too complex to be analysed in any detail here; but 
briefly (see also a recent paper by Chester’), the re- 
flected wave is to be regarded as the superposition of 
a large number of singly and multiply diffracted and 
reflected waves formed by the edges and walls of the 





Fig. 2. Experimental record of a rarefaction after 
Gon through @ metres. ehawing vary marked Aat 
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Fig. 8. Raerefaction pulse formed by mashod (b) meemned at 
2 metres from open end 

tube near ita open end. Even some distance along the 
pro pagation tube from the open end, the many wave- 

nts ofthese secondary waves are not perpendicular 
to the tube axis and are still altering their relative 
orientations. Only at an infinite distance from the 
open end does the reflected wave system become 
geometrically stable, and only then 18 it permissible 
to compare the experimental resulta with theory. 

So far as is known, the occurrence and behaviour 
of sound pulses of finite amplitude in which the first 
half-cycle is one of rarefaction have not previously 
been recorded in the literature. The reflexion of 4 
compression pulse at any boundary of decreasing 
acoustic mmpedance will give rise to a wave of the 
type described here; for example, an underwater 
explosion reflected from the free surface of the water. 
It also seems probable that such a rarefaction pulse 
might be formed as a result of cavitation phenomena. 

G. J. BARBERE 
T. F. W. EMBLĦTON 
Physics Department, 
Imperial College of Science and Technology, 
London, 8.W.7. Sept. 7. 

i Tumbrell, V., Waters, 167, 306 (1051). 
* Stokes, G. Q., Phil. Mag., (3), B3, 240 (1048). 
t Chester, W., Phl. Trens. Roy. Soc., A, 942, 527 (1050) 





Sequential Sampling in Biological Assay 


Ix an investigation relating to the isolation and 
purification of chorionic gonadotrophin from preg- 
nancy urine, the followmg problem has arisen : Does 

ion A contain at least the amount X of chorionic 
gonadotrophin ?” It was n to answer this 
question in the shortest possible trne and to use as 
little material of 4 as possible. As the solution of 
this rather specialized problem may have a much 
more general application to researches of similar 
nature, it is felt to be worth communicating. 

For simplicity, arbitrary concrete figures will be 
given in the following. Substance ‘4 was to be tested 
for the hypothems that ita chorionic gonadotrophin 
content was equal to or greater than 100 LU. per 
mgm.; if so, it was to be accepted; if it contained 
legs than.100 1.u.}mgm. it was to be discarded. The 
tolerated risks with regard to the precision of the 
estimate were fixed at 80-125 per cent, and with 
regard to the probability of making a wrong decision 
were allowed to be 5 per cent, no preference bemg 
given. to either errors of the first or second kind. 
That is to say, only in five out of two hundred cases 
would the substance be rejected if it contained 
125 or more I.U. chorionic gonadotrophin/mgm., and 
_ in only five out of two hundred cases would rt be 
accepted although it actually contained 80 or less 


I.U./mgm. 
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In principle, the problem thus defined 1s a common 
one in sampling inspection, and a sequential test” 
seemed most likely to meet the requirements, . In 
the present case the problem ıs complicated, since 
no chemical method is surtable and a biological sasay 
method has to be adopted;. the spermiation test 

izing male toads? was chosen. 

To solve the problem as stated above, substance A 
WES to contain 100 I.u. chorionic gonado- 
trophin/mgm., and the median effective dose (ED 50), 
according to this assumption, was injected into male 
toads (Bufo viridis). The toads were taken at randoms 
from a population the dose- nse curve of which 
for chorionic gonadotrophin been established not 
more than one month before. This oo seemed justifiable 
in view of the fact that the slope of the regreamom 
Ime (plotting a aa of percentage reactors against 
log dose) had remained constant within sampling 
error over & period of two years, and no significant 
shift of the regression line was ever observed withim 
a period of up to five weeks’. The percentage of 
expected non-reactors (that is, toads with no sperm- 
atozoa in their urme 8 hr. after the Injection), whens 
given 80 and 125 per cent respectively of the HD 50, 
was read off the ragreasion line and was found to be 
73 and 27 per cent respectively. Thus, in terms of 
@ sequential test—eadoptng Wald’s! notation, g> 
denoting the fraction of non-reactors—the following 
values were obtained: p, = 0-27, p, = 0-73, the 
probability of committing an error of the first (a) or 
second (8) kind being « = B = 0-025. Consequently, 
the hypothesis, that the toad population subsequent 
to the mjection of what was assumed to be the HD 5 
consisted of 50 per cent or more reactors, was tested! 
against the alternative hypothesis that it contamed 
leas than 50 per cent reactors. Thus the test showed 
whether the dose of chorionic gonadotrophin cach 
toad had received was, in fact, equal to or greater 
than HD 50, and consequently, whether the amount 
contained in substance A conformed to the require- 
ments for ita acceptance. 

The actual test was carried out accordmg to 
standard sequential sampling procedures. Acceptance 
and rejection numbers were caloulated, and the test 
was terminated as soon as the number of non-reactorr 
agreed with either the acoeptance number or the 
rejection number. Furthermore, to arrive at æ 
decision within 24 hr., grouping was adopted (four 
toads being tested at a time), and the test was trun- 
cated if no decision was obtained after the eighth 
sample (that is, after a total of thirty-two toads hadi 
been injected and inspected 8 hr. afterwards). 
Calculation of the average sample number functiom 
showed that, on the average, a decision was to be 
expected after one to four samples, depending on the 
amount of chorionic gonadotrophin actually contained 
im the test substance. The actual resulta were con- 
sistent with theese, theoretical expectations. 

Several pomts, for example, the most practioall 
grouping, the effect of truncation on the probability 
of making a wrong decision, ete., are still under 
examination. The results of these investigations will 
be published m more detail elsewhere. 


VOL 172 


Institute of Physiology, 
University of Vienna. 
Jan. 22, 1953, 
1 Waki, A, “Sequential Analyze” (John Wiley, Inc, New York, 1947) 
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<amily Antigens or ‘Private? ‘Blood ee 
and the Sub-Group of A~A, 

Fam antigens or ‘private’ blood groups are 
lefined by Levine! as being “characterized by the 
sitive or negative reactions being limited to mem- 
vers of a particular family”. 

Levine reviewed five such antigens, van 


and van der Hart? have reported a sixth and Holman’? . 


+ seventh, and others are often discussed among blood- 
Plan Recently, Chown‘’ pointed out how 
E E hea a area. abi Oa 
Sere aparine lood group had not a search been 
made among bloods of races other than that race 
nm which the antibody occurred. In Chown’s case, 
a North American Indian woman had an antibody 
against her husband’s red cells but it failed to react 
with the red cells of 784 other Indians. However, 
when the serum was used against red ocells from 
Caucasians, it was shown to be ané-Kell. 
Chown, considering a recent lecture’ on the sub- 
zroupa of A, has suggested my directing the attention 
of other blood-group pcealog ats to another possible 


Mr. J. had given blood on many occasions and 
had been regularly reported as group O. He was 
considered as such when s hospital reported to these 
Baboratories that his blood was imoompatible with 
athe serum of a Mies R., a nullipare without transfusion. 
history. Mr. J.’s cells were tested with anti-A and 
anti-B with no reactions occurrmg; his 
ee ee 
is, he was regrouped as O. Mise R.'s serum strongly 

mated Mr. J.’s cells, his father’s and one of 

. J.’8 children. Attampta were made to identify 
the antibody in Misa R.'s serum by testing it against 
several hundred group O bloods, all of which were 
compatible. 

Samples of Mr. J.’s blood and Miss R.’s serum. were 
sent to other blood-group workers and they oon- 
firmed Mr. J. as group O and his cells to contain a 


unique an Jackson antigen—to which 
Miss R. had the antibody. The was 
for publication, and what a to be a clerical 


error in the protocols necessitated the examimation of 

farther imens from Mr. J. and his children. 
Since testing Mr. J.’a blood with Miss R.’s 
serum, the method of ABO grouping had been altered 
in these laboratories. <A preciprtin tube technique 
had always been used, and the serum tested agaist 
pooled 4 and pooled B cells. However, as an saddi- 
tional check we started ing the red cells with 
O serum. This additional test revealed a blood 


which gave the followmg reaction : 
- Rod cells Serum 
Anti-A = Anti-B aosan Aces Boel 0 cells 
— — + +O + ~ 


It will be seen that without the use of group O 
serum. this blood would have been classified as group 
O. Subsequent tests showed that this blood was of the 
type A, described by and Marcussen’. 
Fuller reports‘ on these bloods have been published 
elsewhere, but briefly they (1) give 6 or no 
reaction with anti-A sera; (2y are agglutinated by 
all group O sera ; (8} their sera contain an agglu- 
tinm against A, and A, cells strongly active at 
20° O, in addition to anti-B. 

receiving the requested specimens from Mr. J. 
and hia children, they were tested fully for all red 
cell antigens, ee 
were tested with group O serum. Surprisingly, the 
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cells of Mr. J. and one of his children gave strong 
agglutination with group O serum. They were soon 
confirmed as A, and it was realized that Miss R.’s 
serum contained no unique antibody and that the 
testing of hundreds of O bloods had not been 
the search for the so-called “Jackson antigen’ but 
for another A, the- occurrence of which among 
British people is about 1 in 30,000. 

It is strongly recommended that: (4) all so-called 
family or private blood groupe be tested with group O 
serum (in the course of investigations the Levay’ 
and Graydon* bloods have been tested with group O 
serum, and these are not A, bloods); (2) group O 
serum is an easential reagent in ABO grouping ; 
(3) the racial origm of both the donor of the family 
antigen and the correspon antibody be considered 
(in reporting the latest fi antigen—the Wright 
antigen—Holman® failed to-conaider the racial origms 
of the family); in this respect, Shapiro’ has reported 
A, bloods as common among Bantus, and Caucasian x 
Bantua mating could well lead to a similar set of 
circumstances to Chown’s but involving the A, anti- 
gen and not the Kell. 

My thanks are due to Dr. O. C. Bowley, director 
of these laboratorieg, for permiasion to paves this 
communication. 

I. Duweroap 

National Blood Transfusion Service, 

Northfield Road, Sheffeld 10. Aug. 11. 
1 Levine, P., Treas. N.Y. Acad Soi., 18, 205 (1051). 
TR Ta J., and Van der Hart, M., Bull, Ned. Red Cross, 
* Holman, O. A., Lanest, U, 110 (July 18, 1983). 
i Chon, B., and Lewis, M., Nature, 171, 700 (1063). 
* Duneford, I, fete Red Orom, $, 200 (1052). 


Bi ra Marcumen, P. V., £. Imvmeuniiiiiforecd. w. 
here ve career) ie (1040). 
? Callender, 8. T., and Race, R. BE. Ama. Mupenion, 13, 10% (1016). 


$ Graydon, J. F Aed. J. Aust., 4, 9 (1946). 
* Shapiro, K., S. Afr. Med. J., 95, 406 (1961). 


Sea Foam 


In a recent article! on the persistent sea foams 
that may be cast up on the shore during stormy . 
weathet, Misa E. O. Pope has suggested that protein 
debris from damaged planktonic o i and 
alginates from sea-weed may be responsible for the 
formation and stability of the foam. 

The late Prof. J. H. Orton was much interested, in 
the phenomenon of sea foam, and wondered if con- 
siderable amounts of plankton and organic debris 
might not be brought ashore by this means (and by 
wave-action in general) to form a source of food for 
limpets and other intertidal animals. At his instiga- 
tion I made a few preliminary observations on sea 
foam; the results may be of mtérest in comparison. 
with the Australian observations. 

Samples of the foam cast up on the shore at Kallow 
Point, Port 8t. Mary, Isle of Man, in December 1948 
and April 1949, were collected in screw-toppeil jars 
and allowed to settle for 24 hr. It was found that 
0-5 litre of foam reduced to 5 o.c. of an opalescent 
yellow-brown fluid, which de pee flooculent brown 
particles on standing, and ical ‘shore’ smell, 
similar to that of apa Rig Microscopical 
examination of the fluid showed the ce of 
particulate matter of various sizes. f the few 
recognizable particles, some were of obvious plank- . 
tonic origin, for example, parta of copepod cuticle, 
diatom ules, and green tea, but others 
were of littoral or benthio origin, such as sponge 


. resulta. Both 


af 


spiculea, foraminiferan shells and 
However, the majority of the icles were un- 
recognizable, varying from 0-5 to 10u in diameter, 
but mostly about 1 u (that is, of just colloidal drmen- 
sions), and showed a strong tendency to form a 
layer at air/water interfaces. 

After drying at 105° O., 4 c.c. of the residual fluid 
reduced to 0:17 gm. of total solids, of which 0-185 gm. 


_was due to the salt present in the water, leaving - 
0-085 gm. of other solids probably corresponding to 


the particulate matter. The dried residue was tested 
for cellulose, protein and pentose with negative 
and pentoge (among other 
bubstances) can produce stable foams by adsorption 
in the form of a gid intr Inge but since this 
layer need be of molecular thickiiess, the amount 
af mabiliring a dossnot have to borer TERS, 
and might remain undetected by the methods used. 
However, it was obvious that the food content of 
the foam was negligible compered with that already 
available on the shore. 

While the evidence obtained was partly m rt 
of Miss Pope’s suggestions'!, there was no evidence 
that the apparent stabilizing particles were derived 
ies ae ranean rs bee they 
might have originated from detritus or fecal matter. 
Furthermore, it does not seam essential to postulate 
the presence of a substance causing marked lowering 
of the surface tension. Sey hy eel crate 
foam formation appear to surface rigidity and a 
sharp rise in surface tension when the surface area 
is increased, rather than low surface tenaion by itself. 
It ia possible that the drag of the wind on the water 
compressing the surface flim and causing it to ‘solidify’ 
is a contributory factor towards the formation of foam. 

- I am indebted to Dr. D. J. Crisp for advice on this 
matter. 

; A. J. SouTHWARBD 

- Marins Bi 

Port Erm, Isle of Man. Sept. 30. 

er eS Ate Mu. Mag., 10 (11), 365 (1962) (noted in Nature, 
913 (1053 


‘Adam. X. Physics and Chemistry of Surfaces’, 142 (3rd 
odit., E i 


ical Station, 
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, Wave Riding of Dolphins 
“Pauviovus discussions! of the wave ridmg of 
dolphins have been based on the assumption that it 
was necessary for a dolphin to have a weight greater 
than that of the laced watet in order to be able 
to ride a wave totally immersed. It is the 
purpose of this communication to clarify this por 
and to show that it is the total weight of the 
which is significant rather than the excess weight. 
“From the hydrodynamic point of view, It is most 
convenient to consider the steady-state case In which 
the dolphin and the wave are stationary and the 
main body of water is moving with the wave velocity. 
Within the linearized theory of steady waves, streem- 
lines of the flow are lines of constant and 
this relation may be expected to hold approximately 


‘for any steady-wave system. The simplest correct 
i approximate way of 


the ideal foroe on 
an immersed body in a flow is as a buoyant 
force, equal to the volume times the preasure gradient 
evaluated at the centre of the immersed volume. 
This preasure gradient equals the ftuid density times 
(g cos 0 + u"K), where u is the local velocity of the 


-Aow and 8 and K are the inclination and curvature 


of the streamline, and this gradient is directed 
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Fig. L. Dolphin in s wave 


normal to the streamline. This buoyant force i 
ee ee ee 1), where 

is the total weight of the immersed body and L 
is the hydrodynamic lift. This gives the relation ` 


r“ uK = (W — W,) 008 9, (Lp 


where W, is the weight of the displaced fluid, the 
hydrostatic buoyant force on the body. Balance of 
forces in the direction of the streamline gives: 

D = W sin 9, (2) 
where D is the hydrodynamic drag. For a wave 
rider planing on the surface, the equations would be 
the same but with W, = 0. 
the hydrodynamic drag i 
forcé, which only affects the amount of hydrodynamic 
lift needed. Thus it is the total weight which is 
significant, and not the excess weight. The totally 
immersed dolphin may be at a slight disadvantage 
over a surface wave rider because the maximum 
value of 0 is leas below the surface than on the 
surface. However, the dolphin is at a significant 


An alternative method of calculating the forces 
in this case would be to separate mathematically the 
effect of the gravitational fleld. From this point of 
view the drag force is opposed by a force equal to 
the displaced mas of fluid times the space derivative 
u du/ds of 4u along the streamline, im addition to 
a force (W — W.) am 9. In view of the rélation 
gam 0 = u du/ds, the two approaches may be seeh to 
be equivalent. A third i t point of view is 
that an immersed body no excess weight would 
be acted upon by a force which would give it the 
same eooeleration as the fluid in the same vicinity. 

For fore-and-aft stability the dolphin must be in 
a part of the wave for which K is positive, and it 
may be expected that this is normally the case. The 
h ic lift is thus generally somewhat leas than 
(W — W,) cos 0 and may be zero or of either sign. 

In any event, the practical difficulty discussed by 
Woodoock and McBride, the oe of having to 
assume lanoinar flow, disappears. significance 
is given to their remark that this wave-riding force 
should be taken into scoount in any estimate of the 
dolphin’s capacity for sustamed work. With moderate 
velocities and reasonably ` wave inclinations, 
the dolphin has amply sufficient thrust from this 
source. to overcome drag with turbulent flow. 

The opinions contéined in this communication are 
the private ones of the writer and do not necessarily 
reflect the views of the United States Navy. 

W. D. Hayas 
Office of Naval Research, 
U.S. Embessy, London. Aug. l4. 
1 
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NATIONAL SOVEREIGNTY, THE 
“CONTINENTAL SHELF AND 
MARINE RESEARCH 


ARINE biologists and oceanographersa have 

greatly benefited by the legal doctrine of 
the freedom of the seas. In times of peace they 
have bean able to work wherever acientiflo needs 
dictated. However, since 1945 there has been a 
flow of unilateral declarations concerning sovereignty 
over the continental shelf, which boded wl for the 
future of international marine research in the areas 
concerned. ‘The proclamations have arisen mainly 
from the urge to obtam oil from beneath the shelf. 
The International Law Commission of the United 
Nations has now considered, at great length, the 
regime of the high seas, and has agreed to recognize 
qualified sovereign rights of a coastal State over the 
adjacent part of the continental shelf as far as the 
200-metre contour. The implications are far-reaching. 
The Commission’s recommendations should be care- 
fully examined before they come up for consideration 
by the General Assembly. 

The position was ably stated by Dr. A. E. Moodie, 
of the Department of Geography, Birkbeck College, 
London, at a joint meeting of Bections C (Geology), 
D (Zoology) and E (Geography) of the British 
Association during the recent Liverpool meeting, an 
account of which appears on p. 1070, together with 
later information on the subject. All waters con- 
tiguous to a coast will be divided into two zones. 
First is the ‘territorial sea’, replacing the older 
‘territorial waters’ lying between low-water mark 
and the three-mile (or z-mile) limit; within it 
full sovereign rights will be exercisable. The terri- 
torial sea will not be further discussed here. But 
secondly, there is the continental shelf, legally ex- 
tending from the limit of the territorial sea to the 
100-fm. or 200-m. contour at the edge of the shelf 

The recommendations are presented as a series 
of eight draft articles in the “Report of the Inter- 
national Law Commission covering the Work of its 
Fifth Session” (United Nations: Genvral Asasmbly, 
Publication 4/ON.4/76, August 17, 1953). ~Thoy are : 

(1) As used in these articles, the term ‘continental 
shelf” refers to the sea-bed and subsoil of the sub- 
marine areas contiguous to the coast, but outside the 
area, of the territorial sea, to a depth of two hundred 
metres. 

(2) The coastal State exercises over the con- 
tmental shelf sovereign righta for the purposo of 
exploring and exploiting its natural resources. 

(3) The rights of the coastal State over the con- 
tmental shelf do not affect the legal status of the 
superjacent waters as high seas. 

(4) The rights of the coastal State over the 
continental shelf do not affect the legal status of the 
airspace above the superjacent waters. 

(5) Subject to ita right to take reasanabje measures 
for the exploration of the continental shelf and the 
exploitation of its natural resources, the coastal 
State may not prevent the establishment or mamn- 
tenance of submarine cables. 
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(6) (a) The exploration of the continental shelf and 
the exploitation of its natural resources must not 
result in any unjustifiable mterference with naviga- 
tion, fishing or fish production. 

(6) Subject to the provisions of paragraphs a and 

. . . the coastal State is entitled to construct and 
maintain on the continental shelf installations 
necesjary for the exploration and exploitation of 
ita natural resources and to establish safety xqnes 
at a reasonable distance around such installations 
and to take m those zones measures necessary for 
their protection. 

(0) Such installations, though under the juris- 
diction of the coastal State, do not poaseas the status 
of islands. They have no territorial sea of their own 
and their presence does not affect the delimitation 
of the territorial sea of the coastal State. , 

(d) Due notice must be given of any such instal- 
lations constructed, and due means of warning of 
the presence of such installations must be mamtained. 

(e) Neither the installations themselves nor the 
said safety zones around them may be established 
in narrow channels or on recognized sea lanes essential 
to international navigation. 

(7) (a) Where the same continental shelf is 
contiguous to the territories of two or more States 
whose coasta are opposite to each other, the boundary 
of the continental shelf appertaining to such States 
is, in the absence of agreement between those States 
or unless another boundary line is justified by special 
circumstances, the median line every point of which 
is equidistant fromr the base lines from which the 
snee a nee preteen Snag! t 
measured. 

(b) Where the same continental shelf m con- 
tiguous to the territories of two adjacent States, 
the boundary of the continental shelf appertammg 
to such States is, in the absence of agreement be- 
tween those States or unless another boundary 


line is justified by special circumstances, determined 


by application of the principle of equidistance from 
the base lmes from which the width of the territorial 
sea of each of the two countries is measured. 

(8) Any disputes which may arise between States 
concerning the interpretation or application of 
these articles should be submitted to arbitration at 
the request of any of' the parties. 

The construction of the boundaries between 
areas of national sovereignty over the sea bed is 
likely to be contentious. Applying Articole 7, par. a 
to the North Sea, it would seem that the whole of 
ita bed would become divided between Denmark, 
Germany, Holland, Belgium, France and the United 
Kingdom. However, the Norwegian Government 
presented a case which is accommodated by par. 66 
of the Report. It remams open to Norway to protest 
that the existence of the Norwegian Channel, deeper 
than 200 m. and close to the Norwegian coast, is 
no hindrance to the claim of Norway to sovereignty 
over the shelf as far west as the median line which 
would be drawn if the Channel was not there. 

Many oonflicting views were expressed at the 
sittings of the Commission as to national rights to 
exploit fisheries and oil on or beneath the sea bed; 
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but there has been little if any mention of righta of 
fundamental research by ships of one nation ‘in 
areas of the continental shelf under the sovereign 
jurisdiction of another. Marine research workers 
would be wise to clarify for themselves what rights 
of scientific exploration they need, to decide whether 
these are in danger and, if they appear to be so, to 
represent through their national governments to 
the Commission or the General Assembly what 
amendments are needed to enable fundamental 
ee aged ener 
in the past. 

Under Article 3 it would seem that the work of 
the physical ooeancgrapher or marine biologist on 
the waters over the shelf should nowhere be impeded. 
The coastal State can have no right to prevent the 
taking of water samples, the makmg of physical 
measurements or the working of pelagic nets in 
superjacent waters. 

Scientiflo investigation of the surface of the sea 
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* bed with instruments, such as the trawl, would 


seem to rank with commercial demersal fishing. 
It is clearly understood that the rights of a coastal 
State do not cover so-called bottom fish and other 
fish which, although living m the superjacent water, 
oocamonally have ther habitat next to the bottom or 
are bred there. 

The Commission held long discussions on the 
sedentary fisheries, such as that for the oyster. 
Disagreement between the jurista was radical and 
no firm agreement could be reached. The Com- 
mission has apperently concluded that the products 
of certaim fisheries, particularly those for sedentary 
organisms permanently attached to the bed of the 
aee, should not be outside the regime of the coastal 
State. 

If this opinion is acospted by the General Assembly, 
a coastal State would appear to acquire the right to 
prohibit any acientific investigation by a foreign 
ship of the zoology, geology or geophysics of the 
bed or ‘subsoil’ of the continental shelf under its 
jurisdiction. In the present temper of mternational 
relations——which oil in bulk appears not to lubricate 
-—embargoes by coastal States on research appear a 
very real risk. 

If the draft articles of the International Law 
Commission are accepted by the General Assembly 
of the United Nations and become the law of the 
high seas, if will be too late for institutions of marime 
research to complain that the law is not to their 
liking. Now is the time to establish that funda- 
mental research by one nation is in the mtereets of all, 
and to ensure that the drafting is so amended as to 
permit fundamental research at 808 to? proceed 
without vexatious obstruction. 

The Commission mentions “the possibility of 
creating an international agency oharged with 
scientific research and guidance with the view to 
promoting, in the general mterest, the most efficient 
use of submarine areas. It is possible that some such 
body may be set up within the framework of an 
existing international organization’. The stress 
is not on unfettered, fundamental research, but on 
directed, ‘useful’, development work. Oreation 
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of yet-anothar ad hoc body is to be deprecated. 
Already there exist the International Council for 
the Exploration of the (Western European) Sea and 
similar bodies in other areas; together with the 
International Unions of Geodesy and Geophysics 
and of Biological Sciences, the Association of 
Physical Oceanography and the Joint Commission 
on Oceanography, which are interlocked. There is 
every reason for uamg one or more of these bodies 
to guide the International Law Oommission on 
scientific problems and to help to admimister any 
machinery of registration and direction which 
may be forced upon the marine saentific community. 

Initiative can be taken only by a representative 
national group of oceanographers and marine 
Diologista, who would require first to decide whether 
the proposed developments of mternational law do 
Indeed carry a threat to the freedom of marme 
research. If in Great Britain this should be agreed, 
the group would need to advise the Government 
on measures it could submit to the United Nations 
to ensure freedom of scientific research at sea; and 
it would at all stages need legal advice. Possibly the 
Royal Society. would be the appropriate body to 
take effective initiative; the matter is clearly one 
of urgency, for it will take time for the various 
bodies interested to formulate their views and agres 
on & course of action. 


THE PETROLEUM INDUSTRY 


The Sclence of Petroleum 

Vol. 5, Part 2: Synthetic Products of Petroleum. 
Edited by Dr. B. T. Brooks and Dr. A. E. Dunstan. 
Pp. x+830+81 plates. (London, New York and 
Toronto: Oxford University Press, 1953.) 100s. net. 


T seems appropriate that this addendum to ‘The 

Science of Petroleum” should have as ita sole 
editors B. T. Brooks and A. E, Dunstan, to whom 
the inception of the whole work was mainly due. 
Both played a leading parb in the development of 
present-day petroleum technology, and both were 
men of vision and the determination to turn their 
dreams into large-scale reality. Were they chemical 
engineers ? Well, maybe. Brooks describes himself 
as such in his review of the production of other 
chemicals from petroleum hydrocarbons. But the 
volume is chiefly a justification by works of the 
organic chemist who has harnessed his fellow 
scientific workers and the engineer to his needs, 
yet has shown himself to be both an able scientist 
and an excellent technical director. Thought and 
faith are, indeed, mightier things than time can 
wrong, and even the modest editorial , and 
the foreword by a great leader of the oil industry, 
eannot obscure the achievements of the organic 
chemist in shaping the destinies of petroleum to 
their present impressive purposes. 

Like ita predecessora the supplement is a wise 
collection of contributions by lsang specialists, 
sufficiently overlapped where necessary to cover the 
broad (and deep) sections into which the subject- 
matter falis. e other treatines ib was no doubt 
‘dated’ as soon as written; but it is not thereby 
out of date. No work can be which is fundamentally 
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treated, and this is certamly the case here. One 
may regret the absence of climax wrought or pro- 
greas made since the initial publication; but the 
fact is that, with the basis well treated, additional 
material in most cases can be quickly absorbed from 
current literature. The editora and contmbutors 
are to be congratulated on providing unexceptionable 
material which will continue to be a refcrence 
however much new discovery is made. This is well 
geen, for example, in Section 1, which deals with 
synthetic products. The contributions on hydro- 
carbon polymerization lead from a general treatment 
through the special cases of the olefines and iso- 
butylene polymers and co-polymera to butadiene, 
isoprene and as raw materials for synthetic 
rubbers. All are of a high standard, and the article 
on chemicals for synthetic rubbers will certainly be 
used for reference for a long time. 

The effect is not so well marked im the provision 
of only a single article devoted to surface-active 
agenta, possibly because much had already been 
written on this subject prior to the use of petroleum 
as a raw material. Yet the domestic and industrial 
use of detergenta, wetting agenta, emulsifiers, and 
so on, derived from petroleum already comprises 
an industry, within the main industry, which is 
continuously i It might therefore have 
been considered worthy of more extensive treatment 
than it has bean accorded. 

Section 2 is conoarned wholly with refinery 

roceases and starte off with a series of articles on 
tionation. This is first-class material and is 
concerned with the fundamentals of design and 
methods of application. It gives a clear insight into 
the principles of refinery design. Something more 
might perhaps have been included on the details of 
heat transference as demanded by the leas con- 
ventional conditions of heat exchange, and the same 
might be said of plate hydraulics and column design. 

Attention will be chiefly focused on the parts 
dealing with the practical problema of hydrocarbon 
re-structure. That of chief interest ia, of course, 
catalytic cracking, which started on a somewhat 

trical basis and then rapidly moved into the 
feld of calculstion based on observational and 
theoretical considerations. Fixed bed, fluid technique 
and air-lift were all the resulta of the insatiable 
wartime demand for high-octane gasoline. All 
were worked out with finest regard to fundamentals 
as well as to the use of great. changes in chemical 
engineering method. The five articles dealing with 
cracking will probably for all time best summarize 
the state of the art during the wartime decade. 
But it is significant that there they stop, there being 
scarcely a reference to work subeequent to 1047. 
It has aedy been pointed out that, in the publi- 
cation of a co um, such gaps are bound to 


exist, but it ha in this particular case that an 
Important step been taken during the interval : 
namely, the development of conjoint oatalytic 


cracking, directive hydrogenation of olefines, and 
dehydrogenation of naphthenes, ao as to produce 
the kind of gasoline wanted, and at the same time 
meet the ever-growing demand for the sromatics 
needed as intermediates by the synthetic fibre and 
plastics industries. This achievement has resulted 
largely from the discovery and use of special 
platinum catalysta, and it is a type of process which 
appears to be altering refinery ioe profoundly 
and deserves close attention. With coal tar being 
rapidly ousted from its premier position as the s ourco 
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of the simpler aromatics, and the world demand 


for such aromatics bamg still unsatisfied, it is to be * 


hoped that issue of the forthcoming Part 8 of Vol. 5 
will be hastened and will meet the need for authori- 
tative descriptive matter on the subject. It would 


be & occasion also to show more clearly the 
a ce upon petroleum of the plastics and 
synthetic fibres industries which are Ing euch a 


big place in the modern world. 

The book finishes with three articles on alkylation, 
the first being by ita British oo-originator and 
protagonist. These are permanent records but it is 
doubtfal, with the En E of the internal- 
combustion engine from high-speed airoraft, whether 
alkylation will retain ita importance. 

The volume is with the same splendid 
care as those previously issued. It should be on the 
bookshelf of every student of petroleum from 
undergraduate and cadet to executive and director. 

8. J. M. AULD 


SEX HORMONES AND CANCER 


Oestrogens and Neoplasia 
By Harold Burrows and Eric S. Horning; with con- 


tributions by W. C. J. Rosas and O. W. SOP pee Pp. 
xv+189. (Oxford: Blackwell Scientific ioations, 


Ltd., 1952.) 80s. net. 


T at aware written by Dr. Charles 

Huggins, this book is indeed “a chronicle of great 
events in cancer research’’, and to this it may be 
added that the chronicle is itself an excellant one. 
It is a comprehensive review of present-day evidence 
concerning the relations between the cestrogenic 
hormones and cancer, and for many years to come 
the long reference list will remain an invaluable 

` tool in ‘the hands of those entering this field of 
research. 


cstrogenis substances. This leads to an acoount of 
the occurrence and metaboliam of these compounds, 
an account which is expanded and enlarged from a 
physiological point of view in the second chapter. 


. Thence the argument passes to a particularly inter- 


esting review of the influence of cestrogens on tissue 
growth, the tissues considered being not only those 
whioh are related to the sex function, but also those 
of the general body. The relation between excessive 

_Mmitotio activity and cancer incidence is explored in 
‘a convincing manner, although, since the book went 
to pree, there is some fresh evidence which suggests 
that this relationship may not be quite so straight- 
forward as the present account might appear to 
Indicate. 

The remainder of the book is taken up with a 
detailed statement of evidence supporting the 
important conclusion that the cstrogenic hormones 
are to be regarded as easential agents in the causation 
of several kinds of canoer, although, of course, it is 


. fully realized that they are unable to exert this affect 


unless their action is accompanied by that of certain 
other factors and conditions. Important-m this 
connexion may be viruses, differences between 
species, hereditary differences within ied, Tate 
of food intake and so on. Considerable apace is 
devoted to detailed scoounts of tumours of the 
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hypophysis, of the ovary, the uterus and the 
mammary gland, of the testis and the prostate, of 
the adrenal, and of several other tissues. Finally, 
there is also a chapter on the prospects of chemo- 
therapy which, however, on present evidence are 
oonsidered to be poor. 

There are two features of the book which call for 
special praise. The first is the manner m which it is 
repeatedly streased that basio research is of primary 
importance to an understanding of the problem of 
cancer and to the development of new techniques for 
treatment. A clear knowledge of the physiology and 
chemistry of normal growth is undoubtedly an 
essential prerequisite for an understanding of 
abnormal growth, and academic research to this end 
should be actively fostered. This obvious fact is 
commonly overlooked. The second unusual feature 
ig the pleasure with which the book can be read. 
The argumenta are always clearly and logically 
stated, and nowhere does the story degenerate into 
an undi catalogue of conflicting facta, as is the 
case with so many books of ita kind. From all pointe 
of view it can be highly recommended. 

W. 8. BULLOUGE 


PRODUCTION AND USẸS OF 
GLYCERINE 


Glycero! ; 

ited by Carl 8. Miner and N. N. Dalton. (American 
Chemical Society, Monograph Series No. 117.) Pp. 
xiv 4-460. (New York: Remhold Publishing Cor- 
poration ; London : Chapman and Hall, Ltd., 1988.) 
96s. net. 


HE appearance of a most comprehensive treatise 

on glycerol, its sources, production, properties 
and uses, brings to mind the very large consumption 
of glycerine at the present time, and its wide range 
of uses. ‘Ghyoerol’—the chemical name given 
to the trihydric aloohol C,H,(OH), by Chevreul (in 
virtue of its sweet taste}—and ‘glycerine’ are 
synonymous terms: it is useful, as the editors of 
the monograph ‘agree, to retain both, employmg 
‘glycerol’ to te it as a chemical entity and in 
considering its physical and chemical attributes, and 
leaving the long-used ‘glycerine’ in reference to its 
industrial forms and uses. 2 
The annual world production of glycerine was 
estimated to be about 75,000 tons at the beginnmg 
of the century, and about 170,000 tons in 1989, 
while in 1950 it had reached more than 220,000 tons. 
For many years the United States has contributed 
about half the total production, while Great Britain 
has produced 15-20 per cent. The chief outlets for 
industrial glycerine may seein surprising: in the 
United States the largest use—nearly 30 per cent of 
the U.S. production—was in the manufacture of alkyd 
resins for pamta and varnishes. Explosives, tobacco 
and cigarette manufacture, cosmetics with pharm- 
ceutical preparations, and t cellulose tissue 
manufacture each absorbed 10-12 per cent, and the 
remaining 25 per cent was divided among a number 
of manufactures, including corks, printing inks, foods 
and beverages, textiles adhesives. The proportions 
of glycerine used by different industries will be 
materially different in some instances in Great 
Britain, but the given by Miner and Dalton 
serve to indicate the general picture. The authors, 
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indeed, ascribe to glycarine in the United States the 
position given by a Victorian statesman to sulphuric 
acid im index of industrial production 
and the state of trade at large. 

Until quite recently the only industrial source of 
giyoerol was from fata and oils, as a secondary product 

in the manufacture of soap. tly, when 
sadn changes in demand arose-——asa for logives 
in the Firat and Second World Wars, or the 


new industry of alkyd resin manufacture developed” 


on & large soale—glyverine supplies were temporarily 
inadequate and extreme fluctuations in price were 
liable to take place. the First World War, 
processes were developed for producing glycerol im 
industrial quantities by modifled yeast fermentation 
of sugar ; but these did not compete with fat glycerine 
,when the ee Ven ee available in the 
inter-war recently, however, after many 
years sett irs it nad become possible to manufacture 
glycerol from propylene, a hydrocarbon now avail- 
able in very large quantities fram the pyrolysis of 
crude petroleum, and a full-scale plant for this pur- 
pose has been in tion in the United States 
It is therefore unlikely that acute 
glycerine shortages will recur m the future. In 
normal circumstances it seams probable that the 
bulk of industrial glycerme will continue to be 
provided by the saponification of natural fats and 
fatty oils, while synthetic glycerine from propylene 
and, poasibly, also glycerine from modifled sucrose 
fermentation, will restrain any of the violent price 
fluctuations whioh formerly affected this market. 
T. M. Godfrey, who contributes the section of Miner 
and Dalton’s monograph on methods of production, 
considers that, owing to refining diffloulties, glycerine 
from sugar fermentation will not compete econamic- 
ally with that from the hydrocarbon synthesis ; this 
is @ matter of opinion, since there may be further 
soope for development in the recovery of glyoarme 
from the fermentation liquors. 

The widespread importance of mdustrial glycerine 
and the manner in which it has been possible to 
introduce supplies by methods alternative to its 
production from natural fats form a chapter in 
applied organic chemistry which will be of mtereet 
to the general reader. The purpose of the volume 
which has inspired the foregoing reflexions is, of 
course, more i for those oonoerned m any 
way with glycerol, its production and its products. 
For theese it will be found well presented and docu- 
mented, and admirable in every way except its 
somewhat formidable pri The sections on the 
sources of glycerol ically available m natural 
fats and on ita methods of ia os ‘are specially 
valuable. The processes for hydrolysis of fata, oon- 
centration of glycerine to the ‘crude glycermes’ 
containing 80-00 per cent of glycerol, and distillation 
of the latter to yield ‘distilled’ or ‘dynamite’ 
glycerinea are fully described with adequate 
and -illustrations, and later sections (by J. B. Beger) 
deal with various agreed trade ions for 
glycerine and with the many methods of analytical 
control required to ensure conformity with these. 
The last section of the monograph, devoted to the 
uses of glycerine, will prove of as much interest to 
the general reader as to the specialist. 

The sections on the physical and chemical Pe 


pTO and ite derivatives are extremely d 
oontain a very large amount of valuable Pay ae 


tion. They occupy, however, 160 pages—more than 
one-third cf tha back it might have been desirable, 
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for the sake of producing a somewhat leas expensive 
volume, to have considered whether these sections 
could not profitably have been materially condensed. 
This is the only criticiam which it is desired to make 
about a monograph which is not only excellent but 
which was also needed. T. P. Hapro 


ASPECTS OF MODERN 
METALLURGY 


H) The Metallurgy of the Rarer Metals 
itution of Metallurgists. delivered at 
the Institution’s Refresher Course 1952.) Pp. 156. 
(London: Institution of Metallurgista, 1953.) 15s. 6d. 


(2) The Physical Chemistry of Copper Smelting 
By R. W. Ruddle. Pp. 156. (London: Institution 
of Mming and Metallurgy, 1958.) 20s. (10s. to 
I.M.M. members). 


(3) Equipment for the Thermal Treatment of Non- 
Ferrous Metals and Alloys 

A Symposium on Metallurgical Aspects of the subject 

held in London on the occasion of the Annual General 

Moeting of the Institute, 26 March 1952. (Institute 

Beries No. 14.) 


of Metals : aea alice a eve 
Pp. 104. (London Tistitute o Metals, 1953.) 18». 


@) Tne Physical Chemistry of Melts 

A Sympogium on the Nature of Molten Slags and 
Salta held by the Nuffleld Research Group in 
Extraction Metallurgy, London, 20th February 1952. 
edges 106: (London: Institution of Mining and 

. 1953.) 158. (7s. 6d. to LMM. members.) 

HESE four monographs, although containing 

little which is really new, are all able and 
valuable compilations. 

(1) The first, dealing with the metall of the 
rarer motels, is a collection of lectures delivered at 
the refresher course by the Institution of 
Metallurgists in 1952. The metals considered by 
authors specially fitted to discuss them are uranium, 
beryllium, molybdenum, tungsten, titanium and 
Siran tantalum and niobium, metals of the 

tinum group and ‘pure’ chromium and manganese. 
Something ia maid în iow cases about the preparation 
of the material, and ita properties, uses an tal- 
logrephy are in each case considered. 

(2) The consideration of the present state of the 
physical chamistry of copper smelting is most com- 
E Ph R. W. Ruddle, of the 

ritish Non-Ferrous Metals Research Association, . 
and represents a famine the preliminary study 
necessitated before er work on the extraction of 
copper is undertaken in that Association's labor- 
atories. In the seven chapters, each of the important 
sections of the smelting process is cansidered in 
detail, and even those who are not directly concerned 
with the metallurgical aspecta of the processes may 
find the treatment of the recovery of sulphur from 
the smoke of considerable interest. The book ıs an 
admirable summary of existing knowledge, well 
presented and discussed. 

(8) In March 1952 the Institute.of Metals held a 
symposium on the metallographic aspecta of the 
equipment required for the thermal treatment of 
non-ferrous metals and alloys. The submitted 
are now published and should be of mterest to all 
those who are concerned with the heat-treatment of 
metals, not only non-ferrous. Electric furnaces and 


4 


‘aspects of molten 
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gas equipment are first considered, there is then a 
PADE oe ne Onu A oun eine cf core: 
copper alloys, one on the bright annealing of 
_niokel and its alloys, and finally three papers on the 
batch” treatment, flash -and continuous 
heat-treatment of thé alloys of amminium. Twenty- 
nine plates give a very clear idea of the ‘of 
equipment which has been designed and The 
ee peeve hay are no mere description of plant 
tus, this being linked to the underlying 
eaka dal seal Bologa hio chace inal Ge 
treatments are desired to effect. The importance of 
the ere in which the heating is carried out 
is emp im more than one of the communica- 
tions, and in that on the bright annealing of nickel 
and ita alloys is discussed in some detail. The utility 
of the papers is further enhanced by the disouasion 
which resulted, and the whole forms a contribution 
to the subject of real i Ce. 
(4) In some ways the fourth of these monographs 
is the most outstanding. In February 1952 a sym- 
ium was held on the nature of molten slags and 
salts by the Nufleld Research m Extraction 
Metallurgy, which is working at the School of 
Mimes, London, on the reactions of systems connected 
with the ing and ing of metals. Two papers 
deal with the constitution af, liquid oxides and sili- 


. cates; anomalies in the surface tension of silicates are 


then considered ; and three other papers deal with the 
correlation between activity and composition in mix- 
tures of fused salta, heats of mixing m the liquid 
ferrous oxide-silica system and the thermodynamic- 
slags. Each of these presenta a clear 
picture of the present state of knowledge, and it will 

surprise many readers to find how wide this 

is. To those who are in any way concerned 
with the physical chemistry of molten salgs and salta, 
this little book may be most strongly recommended. 

F. C. THOMPSON 


INORGANIC CHEMISTRY FOR 
THE GENERAL STUDENT 
General and Inorganic Chemistry ` 
By Dr. P. J. Durrant. Second edition. .x+671. 
(London, New York and Toronto: oe 
Green and Co., Ltd., 1952.) 21s. 
Reference Book of Inorganic Chemistry 
By Prof. Wendell M. Latimer and Prof. Joel H. 
Hildebrand. Third edition. Pp. xiti+625. (New 
York: The Macmillan Company; London: Mao- 
milan and Oo., Ltd., 1952.) 37s. 6d. net. 
T a time when the supply of scientific workers 
and technologists is of national importance in 
Britain, it is @ matter of some concern to consider 
their early training, so often provided in the sixth 
forms of schools. The teacher at this stage has the 
heavy responsibility of laying firmly and wisely the 
oada of the sciences, while at the same time 
encouraging interest and enthusiasm in 6 particular 
science, frequently chemistry. To achieve this in a 
rapidly advancing subject such as-ohemistry, the 
methods of presentation must be constantly under 
review. The teacher has available to aid him in this 
‘several excellant text-books, constantly under re- 


. vision, which are known affectaonately by the names 
-. of their authors. 


‘Durrant’? is one of these, now 
appearing in a second edition. 
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a 
ahs news sedition as morera iodio ida we 
additions, including a completely revised . eto 
on valency, atomic structure and the periodic. 
which now introduces the numerical cancept ae 
electro- as well as the qualitative treet- 
ment afforded by Fajan's rules. The importance of 
ions in the of a great deal of ‘elemen.- 
by revision of .the 


tary’ chemistry is 
chapters dealing with electrolytes, electrode poten- 


will be of particular value to teachers. New chapters 
have been added to cover colloids and nuclear 
chemistry (includmg nuclear and thermo-nuclear 
energy). A treatment of colloids forms an easential 
part of any elementary course intended to introduce 
the student to the chemistry of the world about 
him, and ita melusion is thus to be especially 
welcomed. In some measure the same may be said 
of ‘nuclear chemistry’ in this atomic age. 

A modified form of the periodic table due to Prof. 
T. 8. Wheeler is used in which the A and B sub- 
groups of the short table are restyled N and T 
(normal and transition) sub-groups. Same will 
find ita use advantageous; but it seams to me that 
the subject is at such a stage of development that 


‘the few advantages of ‘the short form should be 


shelved in favour of the exclusive use of the more 
open and obvious long form. 

The book is well prepared, and there are only a 
few trifling mistakes. On a point of nomenclature 
it is unfortunate that the author should have deviated 
from what has become established practice im 

to the ‘actinides’ as ‘uranides’. A parti- 
cularly attractive feature of the book is the large 
number of questions (401) covering a very wide 
range of sources. This text-book will continue to 
play an important part in the teaching of ‘elamen- 
tary’ chemistry, and the revised second edition is 
to be highly recommended both for school and 
university work. 

The third edition of the 
Inorganic Chemistry”, by Profs. W. M. etna 
and J. H. Hildebrand, is not ee ee 
a text-book, but can be adapted by parts Seas 
to sut- their own particular requirements and 
thereby provide the elementary student with a 
book containing a wealth of facts arranged and 
rationalized mainly m terms of the atomic structures 
and fundamental properties of the elements. As a 
reference book its value may appear doubtful 
because of ita size, which is very small compared 
with the better-known reference books of inorganic 
chemistry. However, there has been a most skilful 
selection of facta, and there is a surprising amount 


‘Reference Book of 


of material contained within the 511 of text 
and the 86 pages of glossary and appendix. Much 
of the information im the text is i m 
tables setting out data for groups of 


elaments or compounds. The appendix includes a 
large collection of useful data (notably a table of 
ete., for around I, 800 


inorganic 
siderably revised from the second edition (1040), 
and imeludes a new chapter on nuclear reactions 
and ‘the actinide elementa. Ib is unlikely to find 
ed t use in Britain as a text-book, since more 
le works are available; but as a handy source 
of simple facta or data of inorganio chemistry it 
vil pe A deoidediy seful volmag: Navo a 
Poot : D. 8. PAYNE 
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Trusts and Foundations 

4 Select Guide to Organizations and Grant-making 
PSodies Operating in-Great Britain and the Common- 
wealth. Compiled by Guy W. Keeling. Edited by 
Thomas Landeau. Pp. xi+104. (Cambridge: Bowes 
and Bowes Publishers, Ltd., 1958.) 42s. net. 


N the foreword to this book, Lord Nathan, formerly 
chairman of the Committee on the Law and 
Practico relating to Charitable Trusta, pomta out 
shat, though the Charitable Traste Act has been in 
operation for a hundred years, this year being in 
‘act its centenary, yet no one, not even the Charity 
™Commissioners, can gay with precision how many 
jharitable truste exist in England and Wales. The 
given to Lord Nathan’s Committee is eleven 
thousand: but ib is erally agreed that the actual 
umber is greater. present work gives & selection 
of a thousand bodies within Great Britain and the 
British Commonwealth that afford grant-aid, with 
minformation supplied by them regarding their 
mrosources and activities. Hach body is given a 
yoparate paragraph, and they are listed im alpha- 
Mbeotical order, the whole taking up more than three- 
of the book. The rest of the space consists 
of a classified index arranged according to the Dewey 
Decimal Classification, an alphabetical subject Index, 
wan appendix of grants made by government depart- 
ments to voluntary agencies, and a bibli y, 
«this last-named being divided into a list of local 
directories arranged by county and town, and a list 
of publicationa arranged by subject. The value of 
this guide as a whole lies principally in the amount 
of time that it will save, both for applicanta and for 
the body ae persia In spite of the increased 
amount of money that is nowadays forthcoming from 
the State, there is still a need for these private trusta, 
for, as many a research worker will testify, they 
perform a valuable service in many flelds of scholarship 
and welfare. So long as they continue, it is essential 
that those seeking grants should know which is the 
appropriate body to turn to, and this book is a modest 
start in regard to providing such information. 


No, 4309 


Common Ocean Fishes of the Callfornian Coast 
Fish Bulletin No. 91 of the Marme Fisheries Branch, 
Department of Fish and Game, State of Oalifornia. 
By Phil M. Roedal. -Pp. 188. (San Francisco: Dept. 
of Fish and Game, 1958.) mp. 

HIS bulletin is designed as a guide to those 

marine fishes of California that are likely to be 
caught by commercial and sporting fishermen. 
Deep-sea fishes and the small forms from inshore 
waters that rarely, if ever, enter the fishermen’s 
catches are not included. This guiding recept of 
likelihood of capture by fishermen ted in the 
inclusion of some species that are quite rare 
in California and the exclusion of some ordimarily 
common ones, The bulletin is meant for everyone 
interested in flahes of his technical back- 
ground, and scientiflo terminology has been kept to 
a minimum. Such terms as do appear are defined in 
a short glossary. , 

A brief description of each species js accompanied 
(with only a few exceptions) by a photographic 
illustration of an adult fish. Most of the illustrations 
are of a reasonably high standard; but a few—of 
admittedly difficult subjecte—are disappomtingly 
poor. Notes on fishing seasons and fishing gear are 
provided. In addition to ite scientiflo name, each 
fish is given what is described as an “‘official” common 
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name. These “‘official’? dommon names have been 
assigned by the Department of Fish and Game of the 
State of California m order to obtain reasonable 
consistency in terminology-—-an essential in the col- 
lection of accurate statistical and other information. 
An identification key is included for the more 
common species. Such an incomplete key is often 
more of a hindrance than a help to the unwary novice 
who tries to identify a specimen that is not in the 
key. How is he to know whether his failure to name 
his fish is due to its omision from the key or tohis 
having ‘taken a wrong turning’ somewhere? To be 
of real use a key must contain all the species likely 
to turn up. ‚This, however, is a small point—and 
keys are notoriously difficult to compile, anyway. 


A University Text-Book of Physics 
Vol. 3: Heat. Bemg the eleventh edition and a 
largely rewritten version of Poynting and Thomson’s 
‘“Text-Book of Physica’’, Vol. 8. Pp.x+439. (London : 
Charles Griffin and Co., Ltd., 1952.) 36s. net. 

HE publication of this book raises an mteresting 

question. Can a text-book which was brilliantly 
snoceasful thirty years ago be successfully revised 
for the present generation of students? The 
reviewer regretfully feels that the answer must be 
‘no’, Mr. J. H. Awbery has made a valiant attempt 
to bring the material up to date; but there is no 
doubt thet, durmg the past thirty years, the scope 
of physics teachmg in the universities has vastly 
changed (for better or worse), and much of what 
appears in this book is now of pre-university 
standard. In the final chapters, on thermodynamics, 
where the revision has been greatest, modern 
standards are adhered to; but then there are other 
books (including Mr. Awbery’s own) which deal 
sucoesafully with this part of the subject. 

In the reviewer’s opinion, therefore, it is wiser to 
leave the classics as they were written for their own 
times, and to allow the present generation of authors 
to produce their own text-booka in their own way. 

: H. L. 
Weather Inference for Beginners 
Made clear in a Series of Actual Examples. By D. J. 
Holland. Pp. xiv+196. (Cambridge: At the 
University Pres, 1958.) 380s. net. 


this book the author adopts the novel idea of 
taking the weather-changes over a sequence of 
days (in the autumn and winter of 1936) as he 
observed them in London with the simple apparatus 
available to a boy, and using them as the text for a 
series of simple explanations of the physical procaases 
in the atmosphere which caused them. Both physica 
and meteorology are fairly advanced but should be 
quite intelligible to most readers, except perhaps 
where vectors are introduced, and this part of the 
book should be very useful to science teachers in 
schools where weather records are kept. Later, the 
observations are related. to simplified synoptic charts 
of western Europe for the same period, and the 
reader is introduced to anticyclones, depressions and 
fronts. The remarks on frontal analysis should be of 
value to young entrants to the meteorological services 
learning the elements of weather forecasting, as also 
should be the concluding chapter on upper-air 
easton bat eee and other aspects of 
practi prema) : ə chief difficulty, for the 
readers for whom book is intended, $i likely to 
be the high price, due no doubt to the lavish 
production. ` 


~ 
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= THE CONTINENTAL SHELF 


ee 


ON! mei morning of the British Association meeting 
1 was devoted to s joint discussion by 


jepson O eee, D (Zoology) and E (Geography) 
blems of the continental ahelf. Fost, Dr. 
L. . N. Cooper, of the Marme Biological Laboratory, 


During the 1920s the Channel contained about 
0-7 pgm.-atom/litre phosphate as measured ab the 
winter maximum, and there occurred an abundant 

macroplankton characterized by ‘several biological 
indicators, inaudi Sagiiia elegans. About 1980 the 
winter maximum of phosphate fell and settled down 
at about 0-45 pem.-atom/litre. This was scoom- 


: errings 
leas abundant, and after. 1984 the Plymouth oom- 
mercial herring fishery was completely extinguished. 
Evidence for a complementary earlier enrichment is 
incomplete; but there is some evidence for it shortly 
before the nutrient studies started in 1928. An 
explanation is likely to be in terms of an event that 
occurs only a few times im a century. 

During .the years 1847-50 the search for an 
explanation was extended to the Celtio Sea, south 
and west of the Scillies. Waters were found of elegans 
type and richer in phosphate than those near Ply- 
mouth; but none was aa rich as that in the Channel 
during the 1920's. Within this area there is not a 
single clue which would suggest to-day a physical 
regime fundamentally different fram that of thirty 
years ago. Since, whatever the ultimate cause may 
be, it is not local, the search has to be extended to 
the Atlantic Ocean. 

U due to off-shore or off-slope winds is ane 
S encore during six weeks covering the 
notorious February of 1947, easterly winds were 
‘strong enough and lasted long enough to bring about 
eee of water, but no enrichment ensued. 

ork later on R.R.S. Discovery II showed that 
to-day in the neighbouring Atlantic adequate nutrient 
resources are not within reach of any physical forces 
which could bring them to the surface. To make this 

_ possible, the nutrient teble contammg 0-8 pgm.-atom/ 
- ` “litre would need to be raised if A ai The 
conclusion seems inescapable t thirty years ago 
this nutrient table must indeed have lam 400 m. 
higher in the water than rt does to-day and that it 
had been raised by upward displacement by an equal 
volume of water intruded at a greater depth, perhaps 
- at the very bottom of the Atlantic. Abymal water 
is always cold, having sunk from the surface in 
winter in high latitudes. It was concluded that much 
polar water must have sunk in the years before 1921 
and that relatively little is amking now. 

Two events are necessary far the production of 
deep water in high latitudes: the presence of water 
of sufficiently high salmity; and air temperatures 
low enough to cool this saline water sufficiently for 
it to become the heaviest water in the North Atlantic. 
A principal northern area where this may occur is 
around southern Greenland. A series of cold winters 
there during the first twenty years of this century 
culminated in three vety harsh winters in 1918, 1920 


~ 


and 1921, during which time much deep Atlantic 
water must have been formed, leading to upward 
displacement of the overlying water. Nothing com- 
le has been since, B0 that upward 
lacement and resulting nutrient enrichment of 

` surfaco waters should have become much reduced. 
It is suspected that this conclusion has emerged 
first from work on the English Channel because this 
has a rock or sand bottom. Due to its strong 
tidal currenta, there is little local deposition of 
organic mud or ooze. In regions of weaker tides, 
during years of rich uction @ capital reserve of 
TE Posmay t to be laid down and then by 
slow anata’ amenaaet to yield dividends of nutrients 


strongly supported the ihe of looking at major 
climatic changes as first causes of obearved hydro- 
graphical and plankton changes, but felt that the 
hypothesis serra eSa a mechanism for in- 
creasing the circulation and cannot neces- 
sarily be expected to raise the level of any of the 
horizontal boundaries in the sea. He also felt that 
1921 was in every way an exceptional year able to 
uoe the observed changes by the means which 
outlined, 

The Bear Island Shelf was the subject of a paper 
by Mr. Michael Graham and Mr. A. J. Lee, of the 
Fisheries Laboratory, Lowestoft. It lies between 
Norway and Spitabergen, receiving from the north- 
eastwards a cold current against which two branches 
of warm, more seline Atlantic water impinge: the 
West Spitabergen and the North Cape currents. As 
it is the site of the greatest single British fishery, 
conditions over it have been studied by 
the fisheries research vessel Ernest Holt. The success 
of the fishery is found much to depend on where and 
to what extent Atlantic water of temperature 2-4° O. 
touches the sea bed. In March 1949 west of Bear 
Island such water extended from a depth on the 
shelf of about 150 m. to beyond the trawlable limit 
of 600 m There was no ice about. On the same 
date in 1950 there was ice extending 30 miles west 
of the island, and no water warmer than 2° O. was 
found above 220 m.—that is, 70 m. deeper and about 
nine miles nearer the edge of the shelf. The breadth of 
the trawlable zane had become leas than ten miles. 

In 1949 much saline Atlantic water was present, 
having been blown there by preceding south-casterly 
winds. The presence of such saline water favours 
the formation of hom us water and hampers 
the development of ice. The distribution of 

ity showed that the shelf waters west of Bear 
Island had became heavy enough to cascade over the 
edge and down the continental slope. In Mr. Lee’s 
opinion, cascading down the slope of the shelf is 
an essential part of the mechaniam thordght to 
vern this spring fishery. The conditions of the 
during the rest of the year were also 


The title of the last paper, ‘Territorial Problems 
aseociated with the Oontimental Shelf’, whetted 
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curiosity since few of the audience realized that there 
were any. Dr. A. E. Moodie, a geographer of Birkbeck 
College, London, presented to soologista and geo- 
logista an account of the evolution of mternational 
law relating to the sovereignty of coastal States over 
the continental shelf. Though the implications were 
clear enough, the story seemed as unreal as that of 
a comic opera and could have no place in a discussion 
on natural science. [See also p. 1063 of this issue 
of Nature.| , 

Since 1939, and especially smcoe 1945, there has 
been. a spate of claims to exercise sovereignty over 
the shelf, especially by American Republics. The 
United Kingdom has been with Venezuela to 
a division of the Gulf of Paria. Motives have ‘been 
twofold: the search for oil and the attamment of 
security. Many unilateral clanms have been extrava- 
gant, and the legal position was becoming chaotic. 
In 1948, therefore, the General Assembly of the 
United Nations recommended to the International 
Law Commission that it should give priority to 
discussions on the regime of the high seas. After 
five years of argument and counter t, the 
Commission has agreed to recognize m principle 
qualified sovereign rights of a coastal State over the 
adjacent part of the shelf. It does not follow that 
the General Assembly will scoept them. 

The latest information available to Dr. Moodie 
was United Nations Prees Release 1/47, dated July 
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17, 1953, while the jurista were still sitting. The 
draft articles in full with an extended commentary 
were published on A t 17 as United Nations 
General Assembly 4/ON.4/76, pp. 85-56. This 
document shows that the Commission recommenda 
that all contiguous waters shall be divided into two 
zones: the territorial sea, broadly equivaient to the 
present concept of territorial waters extending from 
the coast for three or some other number of miles to 
seaward ; and the continental shelf, extending from 
the limit of the territorial sea to a depth of 200 m. 
The major difference in 1 status will be that 
within the territorial sea the coastal State exercises. 
as previously, complete sovereignty over sea-floor, 
subsoil and superjacent waters, whereas over the 
continental shelf the superjacent waters and auw- 
space will not be subject to the sovereignty of the 
coastal State. Over the whole of the continental 
shelf the coastal State will exercise sovereignty over 
the exploration and exploitation of the sea-bed and. 
subsoil, just as it does over ita land territory. The 
extension of the seaward boundaries of a coastal 
State to the 200-m. contour means a‘very great 
extension of the State’s authority and could in some 
circumstances become a grave hindrance not only to 
trade and fishing but also to scientific research. 
Juridical problems, affecting the freedom of marine 
research, may arise when two or more States lie 
adjacent to the same contmental shelf. 


XIX INTERNATIONAL PHYSIOLOGICAL CONGRESS, MONTREAL 


HE XIX International Physiological Congress 
was opened in the Sir Arthur Currie gymnasium 
of MoGill University, Montreal, on Monday, August 
81, 1953, at 5 p.m., by the president, Prof. O. H. 
Best, of the University of Toronto. The platform 
party made an imposing entry. to the large gym- 
nasium filled with more than two thousand members 
of the Congreas, who stood im respect as their senior 
colleagues, together with the dignitaries of Montreal 
and of Quebec Province, passed along the ogntre aisle. 
This impressive stage-management was characteristic 
of the superb efficiency with which the local 
organizing committee, ably led-—-and perhape driven 
—hby Prof. F. C. Macintosh, of McGill University, 
had organized the whole of this vast 
Following the official opening of the Congress, 
the remainder of this plenary seasion consisted of 
speeches of welcome from Dr. J. B. Collip, president 
of the Canadian Physiological Society, which was 
the host organization to the Congress; from Dr. 
F. C. James, principal of McGill University, on 
behalf both of McGill University and of the 
Univermty of Montreal; from Mayor Camillien 
Houde, on behalf of the city of Montreal; and 
from Dr. G. D. W. Cameron, deputy mimister of 
health, on behalf of the Government of Quebec. 
The president of the Congreas conveyed the thanks 


of all members to the many host izations, in 
a large variety of languages, including Iroquois ; 
in fact, the linguistic attainments of platform 


party were from Dr. Oollip’s api 
m French, onwards; but the thunder of the 
whole session waa stolen by Mayor Houde, whose 
memorable addreas made even vital statistics vital. 
Shortly before the close of the , Dr. E. D. 
Adrian, of the University of Cambri outlined 


the plan of the Permanent Committee, of which he 
i8 præident, for the establishment of an Inter- 
national Union of Phymological Sciences, and 
promised members that the Permanent Committee 
at least mtended to work during the Congress—and 
hoped to present the final recommendations at the 
closing plenary seesion. The entire concourse then 
made its way very slowly up a steep hill to Forbes 
Field, where, in the open air, all were entertained 
at the hands of the Provincial Government of 
Quebec. This reception was memorable, not only 
for being held in such pleasant surroundings, not 
only for the unrivalled opportunities for meeting, 
for the first time, many of one’s fellow members, 
not only for the generous spirit of the Government 
of Quebec, but also for a buffet which broke all 
records in running out of soft drinks and soda- 
water only. In this way then did A fade 
away, and on the first of September were 

of scientific 
work of the Congress 


It is said in North America that only the English 
oan talk uninterruptedly for longer than thirty 
seconds about the weather; but all racial records 
were broken in Montreal, where, despite the 
unparalleled opportunities for ‘shop’, the climate 
must surely have taken pride of place as a subject 
for discussion. The besked or baked in 

tures that seldom—or was it ever ?—fell 
out of the 90's, and members were little comforted 
by the repeated assurances of the ‘locals’ that this 
was most unusual for the time of the year. Recol- 
lection of seasions in hot and crowded lecture 
halla will remain long after memory of the scientific 
proceedings has faded ; but more comfortable recol- 


: than two thousand 
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lections of the ample standing, seatmg and lying 
accommodation will also 

There were some 2,750 registrations in all, more 
j full members af the 

. There were eight symposia, eighteen 
filmi, fifty-eight demonstrations and 792 communi- 
cations. This programme was completed in a total 
of seven half-day seasiona, and re were never 
fewer than fourteen nor more than seventeen 
concurrent activities. This report must therefore 
be selective and must inevitably show bias in 

mg mainly to work in one major field of 
interest; it is to mention only a few 
points of interest from the 792 communications and to 
describe briefly the subject-matter of the symposia. 

The organisation of an international meeting of 
this i throws an indescribable burden 
of work on the scientific personnel of the host 
country and, even more, of the host city. One is 
inevitably left reflecting whether it is worth the 
labour, or whether some alternative plan for the 
Congress would not ease the load. The idea of 
more frequent, small-scale international symposia is 
attractive and is becoming more and more a feature 
of scientific discussion nowadays; but they can 
only serve as an adjuvant to the fall 
Leb us therefore accept the restrictions and the 
inevitable frustrations of the large-scale meeting, 
and agree that only’at such a meeting can one meet 
and talk with those in wholly different flelds of 
work; more can be learned in private conversations 
than in formal lecture halls. 

First, in the neurophysiological field, R. Stampfli 
(Berne) has introduced a ‘simple’ method for 
measuring membrane potentials and, as a result, we 
may find that, in the future, even the old-school 
pharmscologists will indulge in talk of “reting 
potentiala”. 

V. B. Brooks (Montreal) provided a beautifully 
logical iti of the action of Botulinus 
looking conduction in the fine non- 
myelinated terminal filaments of motor nerves. 
This has long been assumed but never before so 


shown that light at various optimal wave-lengths 
can greatly influence the threshold of a single nerve 
fibre. "Tho changes depend on the timo relation 
. , between the light flash and the electrically ex 
action-potential; and on whether the flash is 
directed on @ node of Ranvier or on an internode. 
Light of wave-length 280 mu can inactivate enzymes 
which may play a part in the chemical reactions 
providing the free energy for the mamtenanoe of 
excitability. 
_ It was a pity that A. V. Kibjakow (Kazanj, 
DRS) ye poan o Ta a 
by title only), for abetract is most stimula 
In 
that chronic 


, it is interesting to note that he 

‘pancreatectomy reduces the output of 
* acetylcholine from cholinergic nerve-endings. He 
hag resisted the obvious temptation to speculate 
aa to the- reason for thil Oba ee eer 
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H. Konszett and E. Rothlin (Basle) settled one 
outstanding query in connexion with the effecta of 
denervating an organ when they showed that neither 
the moreased sensitivity of ion cells to acetyl- 
choline nor the depletion of corgi, hy aka 
ganglion—both of which are found after 
tion—is obtained after long-term block of ganglion 
transmission with a ganglion-blocking drug. Thus, 
the ‘trophic’ effect exerted by the intact preganglionic 
fibrea cannot be dependent upon constant reaction of 
the cells to the normal tranamitter. 

E. M. Vaughan Williams and 8. W. Kuffler (Oxford 
and Baltimore) have most ingeniously devised a 
means of recording both ‘fast’ or iteh’ and 
‘alow’ striated muscle fibres in the frog rectus muscle, 
and have shown that the muscle responds to acetyl- 
cholme by a contracture dus to activation of the 
‘alow’ muscle fibres only, the ‘twitch’ fibres relaxing 
rapidly in the acetylcholme solutions. It appears 
that no musolb fibres have a double innervation, 
the ‘alow’ fibres being innervated by small-diameter 
nerves only. This work has gone far towards 
resolving the nature of the system used, in ignorance, 
for so long as a routine pharmacological test for 
acetyloholine ac 

R. H. Beutner (Little ‘Rock, U.S.A.) and T. O. 
Barnes (Philadelphia) discussed artificial cell mem- 
branes; both have long used a lipid-saline inter- 
F as @ physical model of a cell membrane, and 

the ‘electrogenic’ effecta.of acetylcholine on such a 
system are impressive. Recent advances in our, 
knowledge of the nature of the action potential has, 
however, convinced most of us that these models can 
only be regarded as a vast over-simplification of a 
most complex situation. 

F. O. MacIntosh and P. E. Oborin (Montreal) 
presented what must be the first convincing evidehoe 
that acetylcholine is involved in oerebral cortical 
activity. The acetylcholine released is collected 
m a small ‘Lucite’ cup containing esermized saline 


Vo. 172 


- placed on the surface of the cortex. Fluid trangudes 


from the cortex into the cup at a rate of about 
0-02 ml./am.*/min., and the concentration of acetyl- 
cholme in this fluid during light ansethesia may be 
as high aa 8 x 10" gm./ml. The amount of 
acetyicholime released is proportional to the electrical 
activity of the cortex and may be modified by the 
depth of anmethesia. The acetylcholine is not 
derived from parasympathetic vasodilator fibres, 
and the ‘fluctuation in the amount of acetylcholine 
released is not accounted for by changes im cerebral 


blood flow. 
Ruth 8. and A. Behar (Jerusalem) described 
a technique for the growth of neurones in tissue 


culture. They used grey matter from adult rabbit 
brain and observed mitosis of neurones in the 
cultures.  OCortisone was more successful than 
embryo brain extract as an adjuvant to the basic 
Tyrode’s solution and serum mixture; it moreased 
the survival tims of individual neurones, prevented 
the growth of most cells other than neurones, and 
increased the frequency of mitosis in neurones ten 


to twenty times. 

A. O. Zupancic (Ljubljana, Yugoslavia), who 
was unfortunately not present, made the suggestion 
in his abstract that the receptors on cell membranes, 
to which specific transmitters attach themselves, 
are one and the same molecules as the enzymes 
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specific staining for enzymes, which indicate that 
altho the cholinesterase at the end-platea of 
striated muscle appears to be located at the post- 
synaptic membrane, the cholinesterase at the 
Sela aes wane iol eas 
synaptic terminals. 

Turning to flelds other than neurophysiological, 
it was noted, m passing, that C. P. Lyman and 
D. W. Fawcett (Boston) had shown that exposure to 
cold of a hibernating mammal (the golden hamster) 
causes a desaturation of the white fat, whatever 
the degree of saturation of the dietary fat. This 
explains how the hibernating animal can mamtam 
ita fat stocks in the fluid state, in spite .of the fact 
that fat from animals maintained at 22°C. is semi- 
solid at 5° C. 

H. E. Easex, H. L. Smith and E. J. Balde 
(Rochester) did great service for the average medical 
student-—ahades of the ward- round ļ-—in producing 
@ first-rate film (with sound reco ), Ulustrati 
beyond reasonable doubt that the first heart 
can be attributed “to closure of the mitral and 
tricuspid valves, and the second to the closure of 
the aortic valves. 

Both D. R. Drury and A. N. Wick (Los Angeles) 
and R. Levine and M. 8. Goldstein (Chicago) read 
papers supporting the view that the action of insulin 
in facilitating the metabolism of glucose is due, not 
so much to a direct effect of insulin upon the 
responsible enzyme systema but to its effect in 
promoting the transfer of sugar across the cell 
membranes, and hence, indirectly, to a more rapid 
intracellular metaboliam. 

A whole morning was devoted to papers on 
glucagon, the hyperglycsamic factor of the creas. 
There has long been scepticism about ‘hor- 
mone’, but it now that it is a real entity. 
A. Staub, L. Sinn and O. K. Behrens (Indianapolis) 
described ita isolation in orystalline form, and 
0. de Duve and C. A. Vuylsteke (Louvain) also 
had achieved a substantial degree of purification. 
De Duve and Vuylsteke have also improved the 
assay method i isolated rabbit-liver slices, 
originally proposed by Sutherland and de Duve. 
R pes ghey) on glucagon was also held during 


the Congress, and it was suggested that the question 
of stan glucagon should be referred to the 
World Health tion. 


Two group meetings on secretin, organized by 
M. H. F. Friedman (Philadelphia), were held, and a 
series of recommendations about the establishment 
of an international standard for secretin was pre- 
pared for submission to the World Health Organi- 
zation. 

D. J. Smith (Burlington, U.8.A.) showed that 
thyroxine can exert an immediate effect on isolated 
arteriea, moreasing their sensitivity to adrenaline 
by some 250 per cent. The sensitivity of vasa 
vasorum was even more greatly enhanced Ne 
thyroxine. Smith suggested that these effects were 
due to inhibition of amine oxidase by thyroxine. 

R. Carrasco-Formiguera and N. Pi-Sunyer 
(Caracas, Venezuela) have provided further evidence 
that the shift m the Arneth count observed in 
clmical hyperthyroidism, is attributable only to 
a hypersecretion of thyrotrophic hormone and, 
an exophthalmos, is not produced directly by 

xine, 
O. Meng and Charlotte Hollett (Nashville, 
U.S.A.) have succeeded in partially separating the 


anti-coagulant and the lipsmia-clearing activities 
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of heparin by various chemical procedures the 
e 


Many members of the 
(and amused) to note that J. Ek and B. Josephson 
(Btookholm) have found that beer is just as good a 
diuretic as theophylline—and that this is quite 
independent of its volume and action in producing 
a simple water druresis. The National Health Service 
in Britain may find even more ‘proprietaries’ being 
prescribed ag a result. 

The symposium on the morning of September 1 
on the metabolic influence of msulm was held under 
the chairmanship of Dr. B. A. Houssay. The 

ipal speakers were F. D. W. Lukens (Phila- 
delphia) on the inftuence of imsulin on protem 
metabolism; De Witt Stetten (New York) on the 
inter-relationship of carbohydrate and fat meta- 
boliam; F. G. Young (Cambridge) on the inter- 
relationship of pituitary and pancreas; and W. C. 
Stadie (Philadelphia hia) on the action of insulin én 
viiro. These papers were largely reviews of present- 
day knowledge of these facets of insulin metabolimm ; 
but Lukens had fresh evidence to show that carbo- 
hydrate in the diet led to nitrogen retention in 
normal but not in hypophysectomixed cata, and 
Yo that in adrenalectomized animals purified 
growth hor cetera exerts a diabetogenic action. 
tadie's per described experiments 
a e o aed of insulin by various tissues. 
Of all tiasues examined, only brain failed to bind 
insulm, and by using insulin labelled with radio- 
active isotopes of sulphur and jodine, it bad been 
possible to determine insulin in amounts of the order 
of 0:01 Measurements have been made in 
this way of the effect of insulin upon the syntheas 
of glycogen in strictly quantitative terms of tissue, 
substrate and hormone. 

In the afternoon, a symposrmm was held under 
the chairmanship of Dr. B. Folkow on the hmmo- 
dynamica of small vessels. The principal speakers 
were A. C. Burton (London, Ontario), B. W. 
Zweifach and D. B. Metz (New York), J. R. 
Pap (Boston) and H. Barcroft (London, 

d). Burton spoke of the structure and 
fonction of the elementa in the wall of blood vessels ; 
Zweifach and Metz on the functional behaviour of 
the terminal vascular bed; Pappenheimer on 
molecular exchange processes in the capillary circu- 
lation ; and Barcroft on the control of muscle blood 
flow. Barcroft’s contribution, given with typical 
modesty, was a masterly exposition of what is, and 
ig not, known in this fleld. The dilatation of the 
vessels supplying active muscle fibre appears to be 
entirely accounted for by some change in muscle 
initiated by the contractile process. 

The first of the symposia on September 2 was 
held under the presidency of Dr. ©. F. Schmidt, 
on reflexes from the cardiac and pulmonary areas. 
C. Heymans (Ghent) led off with a paper on sino- 


‘aortic receptors, in which he reviewed the work 


on the carotid body, including his own classical 
and elegant experimenta which began in 1024 
and are still continuing. O. Krayer (Boston) 
reviewed the history of the Bezold—Jarisch effect, 
and was followed by G. 8. Dawes (Oxford) on reflexer 
from the heart and lungs. Dawee attempted a 
bedly needed survey of the many reflexes which 
have been reported in the literature and appealed 
for clarity in describing them, and for the necessity 


r 
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- for the adoption of aid criteria for their oladaiti- 


cation. He ended with the.speculation as to whether 
many of these reflexes, excited as they are only 
__ by drugs, have any useful purpose in normal life. 
` Y. Zottermann (Stockholm) read a paper on 
electrophysiological imvestigations of afferent 
fibres from the carotid sinus region, and made the 
Interesting suggestion that acetylcholine acts as a 
transmitter of impulses in the carotid body, the 
glomus cells and the nervous end-plates corresponding 
to functional synapees. This is a point of lvely 
controversy which hag excited discussion for many 
months. Finally, D. Whitteridge a ae 
discussed the electrophysiology of afferent cardiac 

and pulmonary fibres, and described new work in 
his laboratory by Paintal, who has developed an 
interesting method for the isolation of single small 
fibres based on conduction-rates. This was, in all, 
an excellent symposium of papers of a uniformly 
high standard of excellence. 

On the afternoon af September 2, under the 
presidency of. Dr. F. Bremer, a symposium was 
beld an mechanisms., This was opened by 
S. W. Kuffler (Baltimore) on segmental mechanisms, 
m which he began by asseaamg our knowledge of 
posture as rudimentary, and ended on a Sherring- 
tonian note with the conclusion that postural tone 
is part and parcel of ordinary motility. He was 
followed by B. R. Kaada (Oslo) on suprasegmental 
mechanisms. This paper also showed a well-marked 
integrative action and introduced the role of the 


isbyrmth, the cerebellum and the reticulum. H. W. - 


ee ee 

detail reticular and striate mechanisms of postural 
control, and G. Moruzzi (Pisa) rounded off another 
successful symposium with a paper on cerebellar 
and cerebral mechaniams. His review was highly 
technical and somewhat difficult to follow, as 
indicated by the fact that he cited no less than 
ninety-five references. 

On the morning of September-3, the symposium 
was on the more general subject of the physiological 
theories of learning, the charman being Dr. K. B. 
Teshley. J. Z. Young (London, England) led off 
on the learning system 
though lacking somewhat in pristine freshness, 
is none the leas of great importance. R. W. Sperry 
(Bethesda) continued on regeneration studies and 
learning, and presented some most interestmg data, 
together with a somewhat rarefied discussion of 
their physiological, psychological and even philo- 
sophical bases. He was followed by K. M. Bykov 


_ (Leningrad) on the physiology and pathology of the 


~ cerebral cortex. Here again, the rarefied atmosphere 


of dialectical materialiam, coupled with the more 


. mundane difficulties of language, made real insight 


into his thesia somewhat tricky. The symposium 
ended with a contribution from A. K. MacIntyre 
(Dunedin) on synaptic function and learning, which 
Soe DA Sw cloore Totara to he Decree o Eaua 


tthe morning of September 4, the symposium 
was on the mechanism of formation of the thyroid 
_ hormone, the chairman being Dr. J. Roche. The 
speakers were E. B. Astwood (Boston) on 
iodine-collectng mechanisms; R. P. J. Michel 
pee ee eee a l 
iodination cancomitant with the formation of 
e E. D. De Robertis (Montévideo) on 


a lac peste rae coe of eg ec in 
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Rivers (New York and London, England) on the 
passage of tri-iodothyrm and thyroxin into the 
circulation. Finally, durmg the afternoon, 4 
symposium was held on the physiology of cold, 
in which the were E. F. DuBois 
(New York) on the physiology of hommothermis 
L. P. Dugal (Quebes) 
on endocrme glands and cold; O. Kayser (Stras- 
bourg) on hibernation in mammals ; O. G. Edholm 
(London, England) on the effect of cold on the 
circulation of man; and Norma O. O. Kent and 
N. H. Mackworth (Oambridge) on the effecte of cold 
on human efficiency. 

To add to the already bewildering choice of 
activities that confronted members of the Congress, 
there were a large number of open, semi-private or 
private meetings of specialist groups, organized by 
various private individuals, and held, in the main, 
concurrently with the official seasions. The largest 
of these and the only one which it is possible to 
mention ran ag an open meeting far the whole of one 
en It was organized by Prof. ©. von Euler (8tock- 
hohn) on the subject “Biologically Active Poly- 

tides’. It was at this meeting that Van Dyke 
Now York) announced what was perhaps the most 
notable scientific advance rted at the 
namely, that Du Vigneaud (New York) had succeeded 
in synthesizing the oxytocic hormone of the posterior 
pituitary. This is in every way a major advancement, 
and may well pave the way for further syntheses 


_ of biologicaJly active polypeptides. 


On September 4, at 5 pm., a somewhat bedraggled 
Congress assembled in the Salle de Promotion at 
the University of Montreal for the closing plenary 
session. The platform party on this occasion included 
Cardinal Leger, chancellor of the University of 
Montreal. Dr. O.H. Beat, ident of the Congress, 
offered the thanks of the o i to all 
the many Oanadians who had helped to make the 
Congress such a success. After speeches from previous 
presidenta, Dr. Best then announced that the Per- 
manent Committee had lished its week’s work 
and that an International Union of Physiological 
Sciences had been formed. The members of the 
Council of the new Union are Best (Canada) (chair- 
man), Visscher (U.8.A.) (secretary), Adrian (Great 
Britain), Bykov (U.8.8.R.), Heymans (Belgium), 
Houssay (Argentine), Kuno (Japan), Lim 
(Denmark), Mayer (Franoe), von Muralt (Switzer- 
land), and "Weber (Germany). 

Dr. Houssay thanked our Canadian hosts on 
behalf of all the members of the Oongreas, and Dr. 
Best announced that the 1956 Congress would 
probably be held in Belgium, but that confirmation 
of the invitation was still awaited. 

The plenary session was followed by a special 
convocation of the University of Montreal at which 
Cardinal Leger, as chancellor of the University, 
conferred honorary doctorates in medicine on Dr. 
E. D. Adrian (Oambridge) and Dr. L. Binet (Paris) 
(òn absentia). Earlier in the week, at a special 
convocation of MoGill University, the Chancellor, 
Dr. B. O. Gardner, had conferred honorary doctorates 
of poience on Sir Henry Dale, Dr. E. Lun 
and Dr. W. R. Hess, all past presidents of Physio- 
logical convocetion was held in 
the open air in Molson Stadium. In an address of 
thanks after the ceramony, Sir Henry Dale made a 
plea for ‘‘oomplete and confident freedom of 
communication’ among scientists, and declared 
that national loyalties are not concerned with, and 
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need in no way weaken, a common loyalty to the 
advancement of true knowledge in the sphere of our 


common interest. 

On two evenings during the Congress, members 
were entertained by the Gite of Montreal at receptions 
m the Mountain Chalet on Mount Royal. Mayor 
Houde was an ee pepe host, and personally 
greeted every one of his guesta—no mean achieve- 
ment with a Congress of this size. One afternoon 
was left free of scientific meetings and was wholly 
devoted to a programme of excursions in Montreal 
and its environs. 

The Congress proper was followed—with some 
overlap—by an international meetmg of pharma- 
cologista. Two sessions on September 4 were devoted 
to short communications, and on the following 
day two aaa were held at MacDonald College. 
The sun, baked the physiologists, retired 
honourably Pon Rees, and left the heavens to 
thunder clouds; the rain which resulted was every 
bit as whole-hearted as the heat had been. The 
morning was devoted to & seasion on the action of 
drugs at autonomic ganglia, with Dr. J. H. Burn 
in the chair. Papers were read by W. D. M. Paton 
(London, England)- on types- of ama gy 
action at autonomic ganglia; R. Wien (London, 
England) on the relation of chamical structure of 
compounds to their action at autonomic ganglia ; 
8. Marazzi (Maryland) on the action of adrenaline 
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and the reciprocal action of acetylcholine on suto- 
nomio ganglia; N. Ambache (London, England) on 
autonomic ganglion stimulants; and D. Bovet 
(Rome) on central effects of ganglionic blocking 
agents. In the afternoon, the symposium had as 
tts subject the pharmacology of renal tubular 
mechanisms, and papers were presented by I. Sperber 
(Uppeala) on competitive metabolism and specificity 


“of renal tubular mechaniams; by J. V. Taggart 


(New York) on biochemical features and nergy 
ts of renal tubular transport; by K. 

Beyer (West Point) on factors basic to the develop- 
ment of useful inhibitors of renal transport 
mechanisms ; by R. W. Berliner ee on the 
effect of drugs on renal tubular ee 

ions and potassium ions ; and by Heller Frist) 
on endogenous influences on renal’ transport 
mechanisms. The chairman of this symposium was 
Dr. A. N. Richards. 

To bring the week to a fitting and final conclusion 
the pharmacologists gave a party in Montreal. The 
gaiety, nowhere more notably evident than in the 
after-dinner speeches, probably reflected the relief 
that it was all over. Thus did the tumult and the 
shouting die, and, in the silent watches of the night, 
Montreal was deserted by physiologists who crept 
away to their laboratories in forty-eight different 
countries of the world. And so to Belgium in1066. 

W. L. M. Parry 
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THE ARMAMENT RESEARCH ESTABLISHMENT 


HIS year is being celebrated as the golden 

jubilee of the oldest organization of ita kind in 
Great Britain, the Armament Research Establish- 
ment of the Ministry of Supply. The history of the 
Establishment is easentially the story of the develop- 
ment of high-explosive munitions as we know them 
to-day and mms the whole gamut from the lyddito 
shell and its pellant—the unsetiafactory per- 
formance of both of which durmg the Boer War was 
largely responsible for the formation of the Establigh- 
ment—to the atomic bomb. 

Previous articles! in Nature have described the work 
of the Research Department, Woolwich (as the Estab- 
lishment was then known), from its moeption to the 
end of the Firat World War, but did not relate how it 
came into existence. It is proposed to give here a 
historical review and, so far as security restrictions 
permit, to describe some of the more important 
aspects of the Eetablishmeént’s work since the date of 
the previous articles. The review will reflect the 
growing influence of the scientist in matters of 
defence and the in emphasis from chemistry 
to physica in this fleld. 

There existed in 1890 a Government Committee 
on Explosives, consisting of Sir Frederick Abel 
(president), Prof. (afterwards Sir) James Dewar and 
Dr. A. Dupré (all Fellows of the Royal Society). In 
February of that year this body reported as follows : 

. the Committee are continually impressed with 

the great importance, and indeed the necessity, of 
tal investigations such as are carried 

on by Col. Sébert, who is one . . . of the members 
of the French Permanent Committee on Explosives, 
and they venture to urge most strongly the wisdom 
of so ing the scope of work... of the 
Government Explosives Committee as to add to its 
members an Artillery Officer having special scientific 


attainmenta (such as thoee by Captam 
Holden) . . .”. In its final report in 1891, the 
Committee said: ‘The Committee on Explosives 
. . . desire to impress upon those who will pursue 
this work from the point where they leave ıt, that 
unremitting systematic scientific investigation and 
practical experiment will be absolutely indispensable 
to the maintenance of that ition”. 

On March 19, 1891, the mentioned Captain 
O. Holden, R.A., sent a memorandum to the Assistant 
Directar of Artillery advocating the setting up of a 
department ‘‘free to carry out experiments only, and 
not trammelled by proof or other work, which has 
to be done against time”. He pointed out that “the 
present time, the commencement of a new era, with 
the introduction of cordite, is an opportune one”. As 
a result of these representations, some years later a 
amall experimental establishment was set up at the 
Proof Butta at Woolwich. It must be emphasized 
that this establishment was a military one concerned 
primarily with ballistios, that is, gun pressures and 
shot velocities, and that no scientists were employed. 

On April 6, 1900, Major F. L. Nathan, Super- 
intendent of the Royal Gunpowder Factory, in a 
report to the Chief mtendent of Ordnance , 
Factories, said that he had “‘ventured to point out 
to the Director General of Ordnance on 31 March 
1900 that our War Office is not abreast of those of 
foreign powers as regards machinery for systematic 
study m oonnection with explosives for mulitary 
purposes and to suggest to him the desirability of 
appointing a small committee of experta to direct 
experiments and researches, and a staff for carrying 
them. out”. 

‘On April 12, 1900, the Admiralty wrote to the 
Under-Secretary of State, War Office, stressing the 
urgency of obtaining a better propellant than the 
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i ah Bein E to acters! ‘their great 
disappoimtment at the very little progress made 
during the past year, as shown by the Annual Report 
of the President, Ordnance Committee. ... They 
hope Lord Lansdowne may see fit to. . expedite 
matters, either by the appointment of a special 
Committee or by an morease in War Office staff... . 
My Lords will be prepared to share in the cost of 
such extra staff or Committee”. On April 19, Major 
Holden (as he then was) in his capacity as Buper- 
intendent of the Royal Gun Factory, also in a 
report to the Ohief ‘Superintendent of Ordnance 
Factories, suggested means for carrying out trmals on 
propellants ; in this report he referred to his 
of nine years before. On April 21, the Chief 
intendent of Ordnance Factories forwarded Nathan’s 
and Holden's to the Director General of 
Ordnanoe, who asked him to ascertain their 
views on his (the -Director General’s) proposals for 
comparative trials between cordite and other smoke- 
leas powders. - The Chief i t of Ordnance 
Factories said that he agreed with the two offloers 
that the only way of obbaining a better propellant 
than cordite was to go into the subject systemati 
olosed-vessel 


the problem “from day to day till the end was 
achieved” 


On April 30, 1900, the Secretary of State informed 


the Director General of Ordnance that it had been 
decided to appoint such a Committee, and this body, 
known as the Explosives Committee, was set up in 
ee eee 
and Sir Andrew Noble, Mr. R. B. Haldane (later 
' Lord Haldane), Sir W. O. Roberte-Austen and Sir 
. Wiliam Crookes as members. The Committee was to 
ee ee ee 
Office, and ita terms of reference were as 
follows : 

“To carry out trials with a view to ascertaining 
what are the best smokeless propellants for use in 
existing guns of all natured and in existing small arms. 

‘To report as to whether any modification in the 
existing designs of guns is desirable. with a view to 
developing to the full the powers of any propellant 
which may be proposed. 

“To carry out trials with a view to obtaining æ 
high explosive for shells which can be fired from all 
natures of guns and howitzers with as much safety 

as lyddite, with saa cay certainty of detonation, and 
i cen odive effect”. 

One oF die Gest actions of the Rapira Com: 
mittee was to recommend to the Director-General of 
Ordnance that a separate experimental establishment. 
should be formed as soon as possible, to do original 
research on explosives and steels. The recom- 
mendation was sccepted, and the War Office and 
Admiralty, agreed to share the cost. Land was 
secured for the new establishment by extending the 
eastern boundary of the Royal Arsenal, Woolwich, 
in 1902, and a laboratory, an explosion chamber, 4 
nitratng house and other facilities were ready for 
use m 1903 and are still in use to-day. It is thiy 
ear, 1808, when the preliminary organization had 

completed and the facilities were put 
into operation, that has been taken as the date of 
birth of the establishment. 

Meanwhile, the Committee had arranged for the 
appointment of & organic research chemist, 
Dr. O. J. Silberrad, who took office in January 1902 
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of chemical research to the Committee. Silberrad’s 
first main taak was to equip the new laboratory, and 
he was sent to Germany to study similar establish- 
ments there. 

Under Silberrad’s energetic guidance, a small staff of- 
chemists applied themselves to improving propellanta. 
and to eliminating the causes of failure of our lyddite 
ahelis to detonate properly. The latter end was 
achieved by A na the use of the explosive 

i -nitramine, which is still used 

between detonator and 
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means of eliminsting flash and into methods of 
manufacture requiring much leas acetone. 

Systematic research into metallurgical problems 
connected with armament may be said to have been 
initiated when Dr. H. Moore was appointed as chief 
metallurgist to the Chemical Research Department, 
as the Establishment was then known, in 1904; 
lans for a separate metallurgical laboratory had 
EE EE eo peur Sale 

The Explogives Committee ceased to function m 
1906, having m the six years of ita existence not 
only caused. the t to be formed but also 
through the foundation of the modern design 


Research. 

Ordnance Board—-which sat under the presidency of 
Major-General D. D. T. e T Sir William 
Crookes from the Explosives ittee retaining & 
seat on the new body. The Ordnance Research Board 
existed for only about a year before it was merged 
with the Ordnance Committee, as the present 
_ Ordnance Board was then called. 


superintendent, by Dr. R. 
appointed early in 1907 and who remained with the 
Establishment for the next fourteen years until, as 
Sir Ro Robertson, he resigned his post of director 
of explosives research to become Govermment 
Chemist. 


In April 1907 a radical change took p lace. The 
Ghani Research Depatedenk and the: Proof and 
Experimental Establishment at Woolwich, which had 
been. concerned with the proof of guns since the 
seventeenth century, were ted to form the 
Research Woolwich, under a military 

superintendent, Major J. H. Mansell, R.A. The 
Supadntendent soporte’. to the: Mastar General-of 
Ordnance through the Director of Artillery. Dr. 


however, assumed the latter office a year or two 
afterwards. Thus began the direct Service control of 
the Establishment, which was to continue until 1942, 
the Service heads being drawn alternately from the 
Army and the Navy. 

Under Silberrad, Robertson and Moore, the 
scientific work of the Hetablishment was put on a 
firm besis, with the results, so far as the first twenty 
years are concerned, described in the articles referred 
to earlier. 

In the early years of the inter-war period, about 
150 scientists were employed in four directorates : 
Explosives Research . G. -Rotter), Ballistics 
Research (Dr. (now Sir) Alwyn Crow), Metallurgical 
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Research (Dr. H. Moore and, from 1932, Dr. R. H. 
Greaves) and Radiological Research (Mr. V. EB. A. 
Pullin). Much effort at this time was devoted to 
solving problems thrown up by the Firat World War, 
notably the need for stabilizing the older types of 
cordite and nitro-cellulose powders which, owing to 
the molusion of small particles of foreign matter, 
particularly sulphur, were liable to explode spon- 
taneously; the loss of the battleship Bulwark in 
Sheerness Harbour was probably a result of this 
serious defect. The cause of such explosions was 
found to be heat developed at corrosion spots caused 
by the inclusions; the remedy was to replace all or 
part of the mineral jelly in the cordite by carbamite, 
that 13, sym. diphenyl diethyl urea. 

War-tume oordites were uregular in dmmensions, 
and therefore in ballistics, owing to the use of volatile 
solvents in their manufacture and the consequent 
need for long periods of stoving. By developing a 
solventless cordite, the Department was able not 
only to produce sticks of uniform size but also to 
introduce such checks in manufacture as to enable 
the energy content to be accurately controlled. The 
need for expensive gun proof was thereby very much 
reduced. Simultaneously with these steps to improve 
propellanta, there was instituted a system of ‘100 per 
cent surveillance’, using specially developed test- 
papers, of the large stooks of potentially dangerous 
cordite in all parts of the world. 

These improvements in propellants marched hand 
in hand with advances made by the De ent in 
the science of ballistics, which enabled full use to be 
made of ther potentialties. Thus, not only im 
ballistic theory but also in ballistic instrumentation, 
notable progress was made, including new methods 
of measuring the pressure and strain in guns, and the 
velocity of projectiles. The Ballistics Directorate 
was also busy studying the controlled burning of 
cordite, enabling cordite engines to be used for such 
non-lethal purposes as the launching of aircraft and 
the starting of turbine engines. An important 
development arising from these studiea was the 
anti-aircraft rocket, propelled by cordite; this was 
the subject of intenmve research from 1935 onwards. 
It. potentialities had been largely established by 
1938, in which year prototypes were produced and 
tested in Jamaica. As a result, a new establishment, 
the Projectile Development Establishment, under 
Dr. Crow, was formed in 1939 to develop them for 
use in the Services. Dr. Crow was succeeded as super- 
intendent of ballistics research by Dr. C. A. Clammow. 

In the high-explosives fleld, the inter-war years 
saw the production by the Research Department of 
a new filling for armour-piercing shell and a delay- 
action fuze to go with it, thus providing for the Navy 
a shell which would not detonate harmlessly on 
impact with a ship’s side, as happened with many 
British shells at the Battle of Jutland, but would 
penetrate before detonatmg. 

Meanwhile, m the organic branch, the search was 
going on for a more powerful high explosive than 
TNT for shell and bomb fillings. After careful and 
extensive examination of some hundreds of possible 
compounda, choice was narrowed down to two, tetra- 
nitropentaerythrite (PETN) and oyclotrrmethylene- 
trinitramine (cyclonite or EDX). Of these, RDX 
was finally chosen and, in admixture with desensitizing 
agenta—it wasg too sensitive to be used alone—was 
widely used in the Second World War, forming the 
basis of the torpexes, mimols and other fillings used 
in shells and bombs and of the plastic explosive used 
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by the Royal Engineers for demolitions and for 
sabotage purposes 

In the metallurgical fleld, the Research Depari- 
ment built up a name for itself through various 
fundamental researchea, many of which had indus- 
trial as well as armament applications. Some of the 
basic work was done with the assistance of grants 
from the Department of Soientifico and Industrial 
Research. Of the outstanding subjects of invesii- 
gation in the period under review may bo mentioned 
the improvement of gun forgings to give higher yield 
strength, temper-brittlenesas of alloy steels, erosion 
and wear of gun barrels, and season-cracking of brass 
and its prevention. Researches in conjunction with 
the British Non-Ferrous Metals Research Association 
led to the development of the aluminium—brass con- 
denser tube and the ternary lead alloys for cable 
sheathing. Much work was also done by the Depart- 
ment on electrodeposition repair processes, which led 
to the use of electrodeposition for repairing the lincrs 
of worn guns and for increasing the life of new guns, 
with enormous gains In economy. 

Radiographic methods were first used in armament 
research in 1917, and the period between the two 
World Wars saw the development of radiological 
methods as an established procedure for investigation 
and inspection. Mobile geta were constructed for the 
examination of heavy steel castings and welded 
structures for the Admiralty, and explosives and 
propellants were examined for cavities and fissures. 
Magnetic methods were introduced for the detection 
of fine cracks in steel forgings and castings. Attention 
was also paid to X-ray oryatal analysis methods of 
determining gram size and the extent of annealing 
and cold work. 

In this period also, notable advances were made 
in pyrotechnics, a fleld in which the Research 
Department was, and still is, pre-eminent. 

When war broke out in 1989 the immediate 
problem to be faced was shortage of supplies, and 
the Department’s main task was to alleviate or 
remove production difficulties and to give advice to 
the Services and the ordnanoe factories. These tasks 
were to some extent rendered eesier by the planned 
dispersal of the staff on the outbreak of war to some 
thirty outatations at ordnance factories, universities, 
technical colleges and country mansions; but in 
other ways this dispersal caused grave dislocation. 

In 1942, however, following a recommendation 
the Guy Committee, reorganization and a n 
recentrahzation took place. Responsibility for 
Research Department had passed ın 1939 from iha 
War Office to the newly formed Ministry of Supply, 
and it was e logical step, and a recognition of the 
place of the scientist in modern war, that the Guy 
Committee should also recommend that the direction 
of the Department should be vested in a civilian 
scientist. Prof. (now Sir) John Lennard-Jones was 
appointed chief superintendent (armament research) 
m that year, and the headquarters of the Armament 
Research Department, as the Departmont was 
renamed (it assumed its present title in 1948), was 
moved from its evacuation station at e to 
Fort Halstead, alongside the Armament Design 
Department. It is interesting to note that tho new 
station had origmally been built for the Research 
Departmaent’s daughter establishment, the Projectile 
Development Establishment, which meantimo had 
moved to Aberporth in Wales. 

Thus the wheel had moved full circle, and after 
thirty-five years a scientist was again ot the head of 
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the Department's affairs. That this is proper in 
existing circumstances cannot be denied; but tribute 
must be id to the efforts of a series of enlightened 
Service chiefs who, often in the face of opposition, 
upheld the cause of the t and ite work. 

The achievements of the World War cannot 
all be recounted, for obvious reasons, but mention 
can be made of the incendiary small-arms ammunition, 
using the Research Department’s filling, which was 
Bo effective in the guns of the Hurricanes and Spitfires 
in the Battle of Britain; and of the various hollow- 
A which were based on tbe faot (the 

Neumann or Monroe effect) that an explosive charge 
which is coned out at ita forward end has, rather 
paradoxically, much greater penetrative effect against 
a target than a cylindrical 

The inferiority of British tank armament, in the 
early and middle stages of the War, to that of the 
Germans is well known; but it may not be so well 
known that the ition waa reversed when the 
British ‘sabot’ projectile, developed m collaboration 
with the Armament Design Department, came mto 
use and drew from the War Office a “One 
shot—-one tank—can’t miss’, after e D-Day 
landings. The principle of the sabot’ is that a small 
bai bears and kard abot i enred inva cas of ERS 
diameter than the shot by means of a segmented and 
therefore weakened collar (the ‘sabot’) which, when 
the combined projectile emerges from the gun, breaks 
ds coe ita ase des to Wie apn. The shot 

the centrifugal force due to the spin. The shot, 
with the very high velocity 1 to it by the 
large gun, and a oorrespondi high penetrative 
` power, then proceeds alone on ita mission. 

The need or large blast bombe for the attack on 
Germany led to the development of the ‘aluminized’ 
explosives, formed by mixing high explosive with 
pee aluminium, which greatly imcreases the 

last effect. Bombs with such explosives were used 
in the attacks on the Rubr dams and the battleship 
Terpits. Target indicators = ees bombs 
were also developed for the R 

For the inspection departments and firms engaged 
on munition production the metallurgical branch 
provided advice and assistance on a multitude of 
problems. 

Much of the work of an establishment like the 
Armament Research Ewtablishment is inevitably of 
a consultative and advisory nature, and this is 
particularly so where safety problems arise. It is 
largely due to the socumulated experience of the 
Eatablishment that British munitions are second to 
none in safety of handling and operation. 

The investigation of the cause of accidental 
explosions often involves the acientiflo and other 
staff concerned im situations of extreme personal 
danger. Such duties have never been shirked, and rt 
may be mentioned that just after the War Dr. G. 
Rotter was awarded the George Medal and Mr. 8. W. 
Maxted was appointed M.B.E. for extremely 
hazardous and protracted underground work fol- 
lowing a very large explosion in an ammunition 
depot. More recently, flve members of the staff have 
received the Queen’s Commendation for Gallantry m 
connexion with an explosion in Woolwich Arsenal. 
see the War, mobile teams radiographed unex- 
spars enemy bombs and fuses in order to aætist the 

disposal units in their hazardous teak. Mr. 
Wy, Waahi, Mr, D. E. Barnes and Dr. J. A. T. 
Dawson received the George Medal for gallantry m 
the course of this work. 
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A moet important war-time t was the 
creation in 1948 of a branch for theoretical research, 
first of all of mathematicians but — 

expanded to include physicista and 
oprela Des Aaloe enod a). Werk Halstend fox 
the study of problems in aerodynamics and hydro- 
ballistics. To-day the Applied Mathematica and 
Mechanics Division possesses a supersonic wind 
tunnel, a cavitation tunnel, a tank for studying the 
motion of projectiles on and after entry into water, 
and a high-speed electronic computer with which 1t 
will provide a computing service for the whole 

as well as for the Establishment. 

The Establishment’s war effort on both oocasions 
was increased by the temporary employment of 
cientista drawn from the universitiea or elsewhere, 
and many such who-are household names in the 
scientiflo world have at one time or another been 
colleagues of the regular staff. 

Just as after the First World War, so after the 
Second, there were changes in the organization. 
Thus m 1946 the mainly chemical of the 
Hstablishment’s work were detached assigned to 
& new body, the Explosives Research and Develop- 
ment Establishment at Waltham Abbey, which thus 
became the Armament Research Establishment’s 
second daughter establishment. In that year, too, 
Prof. Lennard-Jones, who had been knighted for his 
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afterwards, t was given the vital task 
of developing Britain’s first atomic bomb, under the 
code-name of “FLER? (High Explosives Research). 
As the project grew, ib became necessary once again. 
to form a separate establiahment, the Atomio Weapons 
Research Establishment, from the Armament Re- 
gearch Establishment, which this time waa called upon 
to make an even greater sacrifice than on the two pre- 
vious oooasions, since it gave not only its chief super- 
intendent and a number of its most experienced. 
staff to the new but also buildings, including ita 
headquarters offloes. New headquarters were set up 
at Woolwich, where some sections which could not be 
evacuated had remained throughout the War. 

When the new buildings for atomic work at Alder- 
maston are finally completed, the laboratories at 
Fort Halstead erected for ‘H.E.R.’ will become avail- 
able to the Armament Research Establishment, which 
will therefore recover something of what has been 
lost; but it will be some time before the inroads 
made into the staff are made up and the still vitally 
essential work on more conventional weapons can 

with full effect. 

Under the present chief superintendent, Dr. H. J. 
Poole, the Establishment is, however, now building 
up again as rapidly as conditions permit. With its 
programme of basic researches in the flelds of mathe- 
matics, metallurgy, physica, chemistry and ballistios ; 
with close contacta with the universities through 


common membe of committees of the Ministry's 
Scientific Advisory Council, and a policy of permitting 
publication whenever security considerations permit, 
it can offer a sati and useful career to scientista 


in any of the flelds mentioned, as well as in engineer- 
ing. The Establishment looks to the next fifty years 
with confidence. 

At a dinner to celebrate the golden jubilee of the 
Establishment, held at the Goldsmiths’ Hall on 
November 27, the Minister of Supply, the Right Hon. 
Duncan Sandys, was the principal guest. 

l Robertson, Waters, 108, 710 and 743 (1020). 


~~ 
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Prof. T. Thunberg 


Wir the death of Torsten Thunberg on December 
4, 1952, there passed an investigator whose name 
was known to generations of physiologista and bio- 
chemista, and whose ‘Thunberg tube’ has served a 
valuable purpose in the study of dehydrogenase 
reactions. It was undoubtedly as a biochemist that 
Thunberg made his major contributions to science. 

Born in 1873, Thunberg, after training m medicine, 
became a demonstrator for one year in the Institute 
of Physiological Chemistry at Uppsala under Olof 
Hammarsten, and for two years under Frithiof 
Holmgren, in the Institute of Physiology. In 1897 
he was appointed temporarily as reader in physiology 
at Uppeala, in which post he was confirmed in 1901 
at the early age of twenty-eight. After the death of 
Magnus Blix in 1004, Th became the tem- 
porary occupant of the char of physiology and 
embryology at Lund, and in the following year he 
was appomted substantively to the ohair of physio- 
logy, & which he retained until his retirement in 
1938. his retirement he was appointed professor 
emeritus, and he continued to make contributions 
until the time of his death, his last peper being 
published early this year. 

Although in his early years Th 8 Tesearches 
extended as far as the physiology of the senses, 
including colour blindness, it was for his mvesti- 
gations on dehydrogenases, and on the metabolic 
significance of citric acid, that he is best known. 
When he began his studies on mtermediary meta- 
bolism, little was known about the mechanism of 
oxidation within the cells. In 1885 Paul Ehrlich’s 
book, “Des Sauerstoffbedurfors des Organisms”, 
described the staining of tissues by the nira viiam 
injection of dyes such as methylene blue, and stated 
that some tissues could reduce suitable injected dyes 
to colourless leuco-bases; but little came of these 
observations at the time. In 1912 Wieland showed 
that organic substances oan be oxidized by the 
removal of hydrogen in the presence of a catalyst, 
and that the hydrogen could be taken up by suitable 
acceptors, such as methylene blue, which were thus 
reduced to the colourless leuco-base. Thus, the 
oxidation of ethanol to acetic acid could be formulated 
in terms of the activation and removal of hydrogen 
atoms. In his own studies, Thunberg had mvestigated 
the capacity of animal tissues to oxidize acids such 
as acetic, propionic, oxalic, malic, succinic and citric 
acids, and ıt was perhaps intuition which led him to 
choose, from all those available, acids such ag succinic 
and citric, the especial importance of which in meta- 
bolism 1s now clearly recognized. 

In 1910 Thunberg found that the addition of 
succinate to minced muscle resulted in an mcrease in 
oxygen uptake, and later integrated his own with 
Wieland’s discoveries in propoundmng the idea of a 
specific hydrogen-activati chain-forming enzyme 
system in the oxidation of succinate. A dehydro- 
genase, such as succinic dehydrogenase, could 
activate hydrogen atoms m its substrate to bring 
about a reaction which otherwise could not be 
observed, namely, the reduction of methylene blue 
to the colourleas leuco-base; this colourleas leuco- 
base could m turn be reoxidized to methylene blue 
by atmospheric oxygen. The introduction of the 
terms ‘hydrogen donator’ and ‘hydrogen acosptor’ in 
this connexion were of the widest significance, and 
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opened up the possibility of the existence of a multi- 
tude of hitherto unsuspected dehydrogenases. The 
ideas that developed from this work appeared to be 
contrary to that of Warburg’s ‘respiratory enzyme 
in some respects ; but later Warburg’s own ‘yellow 
enzyme’, a hydrogen-carrying flavo-protein, helped 
to bridge the gap, and to-day Thunberg’s concept of 
hydrogen transport from one system to another lies 
at the root af modern views on oxidative metabolism. 

In 1910 Thunberg suggested that citric acid repre- 
sented a normal intermediary in metabolism and he 
was afterwards able to map out the occurrence 
of citric acid in animals and man. The recent develop- 
ment of the citric acid cycle, firat through the 
researches of Szent-GySrgyi on the catalytic sig- 
nificance of succinic acid in biological oxidation, and 
then through the addition of tricarboxylic acids to 
complete the cycle, which was the work of Krebe, 
bears witness to the far-sightedness and soundness of 
Thunberg’s ideas. With Thunberg’s death bio- 
chemistry has lost one whose contributions are 
securely placed within the foundations of modern 
views on intermediary metabolism in general and of 
the mechaniam of cellular oxidation in particular. 

Vol. 30, Supp. 111, of Acta Physiologica Seand- 
tnaviea contains an obituary notice of Thunberg with 
a bibliography of his papers. F. G. Youna 


Mr. L. St. L. Pendred, C.B.E. 


Taa news of the death on November 20 at 
Twickenham of Loughnan St. Lawrence Pendred, 
for forty years the editor of The Anginser, will be 
read with t by engineers all over the world. 
Together Engineering, The Engineer is read 
wherever engineers congregate, both journals bemg 
known for their high professional standard and the 
sense of responsibility shown by a succession of able 
editors. Founded in 1856 by Edward Healey, T'he 
Eingineer was edited for a short time by the brilliant 
but eccentric American engineer Zerah Colburn 
(1882-70), who in 1866 founded Hngtnesring. Colburn 
was & nephew of the famous American ‘calculating 
boy’, Zerah Colburn (180440), and is sometimes 
confused with him. Colburn’s connexion with Ths 

: ceased in 1864, and shortly afterwards 
Vaughan Pendred (1836-1912) was appointed editor. 
A native of Barraderry, Co. Wicklow, Vaughan 
Pendred in 1862 had married Marian Loughnan, of 
Crohill, Co. Kilkenny, and a year or two later had 
settled in England, obtammg through Colburn an 
appointment in a works in Staffordshire. A classical 
scholar, a lover of mechanics and a born journalist, 
he became first the editor of the Mechanic's Magamine, 
and then in 1865 editor of The Engineer, a position 
he held until his retirement in 1906. 

Loughnan Pendred was one of Vaughan Penclred’s 
three sons. Born on November 23, 1870, he received 
his technical education at the Central Institution, 
South Kensington, and Finsbury Technical College, 
where he came under the influence of Silvanus 
Thompson, John Perry and H. E. Armstrong. 
Leaving college, he served an apprenticeship with 
Davey, Paxman and Co., of Colchester, and gained 
further iancoe m Belgium and France, and 
during 1898-96 he worked im the ordnance depart- 
ment of Armstrong’s great works at Elswick. In 
1896 he joined the staff of The Engineer, and nine 
years later succeeded his father as editor. Long a 
member of the Institution of Mechanical Engineers, 
he was president during 1930-81 and represented the 
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Institution at the jubilee meetings of the American 
Society of Mechanical Engmeers. In 1984 he delivered 
the Thomas Lowe Gray Lecture of the Institution, tak- 
ing as his subject “A Survey of Ships and Engines’. 

Having gpided the fortunes of The Engineer during 
two world wars and the great depression of the 30s, 
Pendred reaigned his editorship in 1046 and was 
succeeded by his second son, Benjamin Pendred, 
- who had joined the staff in 1931. During the First 
World War, Pendred was editor of The Ministry of 
Munitions Journal, and for this and other services 
to engineermg, in 1934 was created C.B.E. The 
Institution of Mechanical Engineers also made him 
an honorary member. , 

Always interested in the history of engineering, 
Loughnan Pendred played an important part in the 
inauguration in 1920 of the Newoomen Society, and 
it was at a dinner given by him to some of its 
founders, at the Savage Club, then housed m the 
Adelphi, that the name of Thomas Newoomen waa 
adopted for the new Society. Pendred was one of 
the original members of council and during 1922—24 
and 1928-30 served as president; on October 26, 
1928, delivering a stimulating “Ths 
Value of Technological History’. Among his other 
contributions to the Transactions of the Society was 
a soholarly addrees given in Dartford Parish Ohuroh 
on the occasion of the commemoration on April 28, 
1983, of the centenary of Richard Trevithick. Other 
societies with which he was connected include the 
Iron and Steel Institute, the Junior Institution of 
Engi of which he was an honorary member, 
anid the Taatitation of Engmeers-in-Charge, of whioh 
he served as president. In an appreciation of Pendred 
‘when he retired, Mr. G. E. wyok-Healey, & 
grandson of Edward Healey, wrote: “I count myself 
fortunate in having had so kindly, wise and steadfast 
a friend’. There are others who will feel the same. 

Epean C. SMITH 


Mr. A. B. Broughton-Edge, M.B.E. 


Mr. Anraun Brovautow Brovantron-Epaesr, who 
died on October 8 after an illness which dated from 
1940, was a man of very wide interesta, dernonstrated 
by his membership of the Institution of Minmg and 
Metallurgy, the Chemical Society, the Mineralogical 
Sosiety, the Geological Society and the Geologists’ 
Association. His main concern, however, was in 
geology and the use of geophysical methods im the 
search for minerals, and m. this latter branch he was 
one of the early pioneers. Born on March 16, 1896, 
and educated at Bradfield College, Berks, he joined 
the University and Public Schools Corps at the out- 
break of the First World War. Later, commissioned 
in the Royal Artillery, he saw active service in 
France, Salonika, eto., with an Indian Mountain 


Battery. He was invalided to England after an. 


injury in Greece and spent the last part of the War 
investigating poisonous gasea and, as a result, himself 
suffered from their effects. This phase of his career, 
for which he was made M.B.E., may well reflect his 
early interest in chemistry. 
In 1918, however, Mr. Broughton-Edge entered 
the Royal School of Mmes and studied geology, in 
icular the geology of mineral depositas, under 
s O. G. Cullis, obtaming an A.R.S.M. m 1921 
and a B.8o. in 1922. As a student he visited Oyprus 
and was a jointb author with Prof. Cullis of an 
authoritative work on ‘The Cupriferous Deposits of 
Cyprus”, ultimately published in 1926. Although he 
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studied numerous types of mineral deposits ın many 
of the world and was active in the examination 
of old mineral fields of Great Britain, he will be mainly 
remembered for his early investigations into the use 
of geophysical prospectmg methods in the search for 
minerals. In 1925 he was experimenting in Africa 
with electrical methods, and this valuable experience 
naturally led in 1928 to his appointment as director 
of the Imperial Geophysical Experimental Survey in 
Australia. The report of this survey, which was 
jointly financed by the Empire Marketing Board 
and the Australian Government, did much to remove 
the mystery which surrounded the procedures at 
that time and placed them on ẹ& sound scientific basis. 
In 1985 he married Muriel Docea Pullman, who 
nursed him devotedly during his illneas until her 
untimely death in 1947. Mr. Edge’s fortitude during 
this period was outetanding and, despite hia obvious 
handicaps, he investigated the uses of the microscope 
for special mineralogical problems, the results of 
which will be published poethumoualy. 


Mr. Robert Donaldson 


Tus sudden death on November 5 of Robert 
Donaldson has deprived physical optica of one of its 
well-known workers. Born in 1904, he obtamed a first 
In his M.A. in the University of Edinburgh and, after 
two years as demonstrator in the De t of Nat- 
ural Philosophy there, went to the National Physical 
Laboratory in 1928. He waa, in those days, as much 
@ mathematician as a physicist and was i 
fitted for the post of assistant to John Guild, then 
conducting his classical researches in the measure- 
ment of colour. This early work set the pattern for 
all that followed for, except durmg the war years, 
when he participated in the general work of the 

ight Division of the Laboratory, Donaldson was 
primarily occupied with the field of oolormetry, 
heterochromatic photometry and spectrophotometry. 

In 1938 he became head of the colorimetry section 
of the Division and made outstanding contributions 
to the subject by the design of mstruments and the 
development of new techniques; by investigating 
problems arising from the commercial introduction 
of new illuminanta and colorants, for example, 
fluorescent lampe and pamta; by providing the 
experimental data, apparatus and methods for new 
applications of colour in the medical field, such as 
colorimetric hamoglobinometry and spectrophoto- 
metric testa for vitamins; and by the improvement 
of the standardizing procedures called for by the 
many specifications now governing the supply of 
lights and filtera for rail and road signallmg, marine 
and aerial navigation, aerodrome lighting, ete. 
Donaldson had a special aptitude for getting to the 
roots of a research problernon, and this ia well shown 
by a few examples of some of the instruments which ° 
bear his name. . 

The first trichromatic colorimeter designed at the 
National Physical Laboratory was intended primarily 
for the researches in the Laboratory which led to the 
establishment of the present international system of 
colour standardization. It required a supply of direct 
current and so proved inconvenient for use in indus- 
trial laboratories, many of which had only a public 
supply of alternating current available. Donaldson 
demgned a colorimeter in which the blending of the 
trichromatic stimuli is effected by an integrating 
sphere, and which can be used with either A.o. or 
D.O. supply. This instrument is now the most widely 
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used trichromatic colorimeter in the English-speaking 
countries. 

A trichromatic ‘bolorimeter, though the funda- 
mental instrument for colour measurement, gives 
results which d d to an appreciable extent on the 
colour vision of the observer. To mmuimize these 
variations, it has to employ 4 small visual field, 
which is a disadvantage for industrial or commercial 
applications. To meet this difficulty, Donaldson 
designed an instrument on the same lines as his 
trichromatic colorimeter but with three additional 
matching colours, making six in all, which when 
calibrated and used m the proper way gives results 
characteristic of the C.I.E. ‘standard observer’, 
unaffected by any but very groas visual abnormality 
of the actual user. It can be used with a large 
«natching fleld, giving much greater precision than 
the small field of the trichromatic instrument. This 
colorimeter has proved most valuable in work at the 
National Physical Laboratory and has recently been 
made available commercially. 

For many purposes, particularly ‘in a standards 
laboratory, a coloruneter in which the eye of a human 
observer is replaced by a photo-cell or other detector 
of light is of great value. It not only avoids fatigue 
of observing staff but also gives resulta which are not 
limited in precision by visual sensitivity or affected 
by visual abnormalities. The physical detecting 
system must, of course, be arranged to evaluate light 
in exactly the same way as the accepted ‘standard 
observer’. There are several ways of doing this—by 
filtera or by templates fitted’ in a spectrometer, the 
filters or templates being made in relation to the 
spectral response of the photocell so as to give the 
required resultant spectral response for the com- 
bination. Donaldson designed a template colorimeter 
before the Second World War but, unfortunately, 
before it could be constructed the war-time claims 
on workshop facilities caused abandonment of the 
project until the return of peace. Other template 
colormeters were developed commercially in the 
meantime ; but none of these is capable of the highest 
class of work. Donaldson’s instrument was designed 
with that end m view. It was constructed after the 
War and appears to provide a complete solution to 
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the problema of exact physical colommetry and 
heterochromatic photometry. 

In addition to the foregoing, Donaldson was 
responsible personally or in & supervisory capacity 
for the design and development of numerous instru- 
ments and devices required for use in the National 
Physical Laboratory, such as photoelectric spectro- 
photometers for the visual and ultra-violet ranges, 
cormparators for the calibration of hæmoglobin test- 
tubes, double monochromators with smgle optical 
train, and 80 on, including, in collaboration with 
Stiles, the design of the multiple spectroscopic 
colorimeter now under construction for the forth- 
coming redetermination of the properties of the 
‘standard observer’. 

At the invitation of the Medical Research Council 
he collaborated with a team of pathologists and 
biochemista in setting up a system of standardized 
colour teeta for hæmoglobin determinations. He was 
responsible for tho investigation of the relation 
between the oxygen-carrying capacity of hamoglobm 
with ita iron content and spectral absorption. His 
results, obtained from an analysis of blood samples 
from representative groupa of male and female 
subjects, have established a norm for the hemoglobin 
content of human blood which is now the standard 
by which all test apparatus i calibrated. 

Donaldson’s scientific abilities were recognized 4 
few months ago by his special promotion to the grade 
of senior principal scientific officer. His personal gifts 
were rewarded by the respect and affection of all his 
colleagues ; modest and unassuming himself, he had 
a keen sense of humour and an understanding for 
the failings of others. His tastes were simple and he 
had a true Scotaman’s delight in a game of golf. His 
sudden death has robbed his colleagues and many 
friends of one who merited their affection and esteem. 

L. A. SAYOE 


We regret to announce the following deaths: 

Dr. Herbert E. Ives, member of the U.S. National 
Academy of Sciences, formerly of the Bell Telephone 
Laboratories, aged seventy-one. 

Dr. T. W. Lumsden, director of cancer research in 
the London Hospital, 1930-42. aged seventy-eight. 


i NEWS and VIEWS 


P. P. E. Roux (1853-1933) 


Born at Confolens, Charente, a century ago, on 
December 17, 1853, Pierre Paul Emile Roux 
his medical studies at Clermont-Ferrand, where he 
attracted the attention of Émile Duclaux, whom he 
was to succeed as director of the Pasteur Institute 
at Paris in 1904. His friendship with Pasteur began 
in 1878, when he started working in the old laboratory 
of the Eoole Normale Supérieure. Jake his master, 
Roux possessed a real genius for finding brilliant 
men and drawing out their best qualities. Self- 
effacing and hating publicity, he gave many of his 
most enduring contributions to the world under the 
name of e colleague. He amplified Pasteur’s work 
on attenuation, chicken cholera, vaccination of sheep 
and cattle against anthrax, and rabies. In oollabora- 
tion with Ehe Metchnikoff, he succeeded in inoculating 
anthropoid apes with syphilis, and introduced the 
prophylactic use-of calomel ointment. In 1888, 
Alexandre Yersin and he isolated the diphtheria 


toxin by passing & culture through a porcelain filter, 
thus paving the way for Emil von Behrmg’s discovery 
of the antitoxin. Roux’s announcement in 1894 at 
the International Congres of Medicine in Budapest 
that the antitoxm possesses both prophylactic and 

erapeutic value caused a sensation in medical and 
lay circles. As a teacher, Roux was lucid, concise 
and graphic, and pupils from all over the world 
attended his bacteriol courses. His numerous 
scientaflc honours included the foreign membership 
of the Royal Society in 1918 and the Copley Medal 
m 1917. Though in his later yeara everyone knew 
the tall, gaunt, ascetic man with the hollow cheeks 
and sallow complexion, who occupied the most 
honoured place in the world of bacteriology, few 
really knew him well. A sufferer from chronic pul- 
monary tuberculosis for thirty years, Roux died on 
November 3, 1933. His obituary in Figaro had been 
written by his colleague, Albert Calmette who died 
& few days before hmm. 


1082 
Jubilee of Powered Flight 


Onviniga WERIGHT’S first succeasful gain alist fight 
occurred fifty yəers ago on 17, 1903. 
Man’s age-old ambition to fly had culminated in 
considerable seronautical activity during the last 
quarter of the nineteenth century. Ballooning had 
been. well established before this, and there remained 
the mastery of ‘heavier-than-air’ flight. Lilienthal 
and Pilcher had made precarious flights in gliders of 
various bird-like shapes and had ultimately perished. 
Octave Chanute, president of the American Society 
of Civil Engineers and builder of the first bridge over 
the Miasouri, had invented—-and flown—the biplane 
arrangement of the wings of his glider. Lanchester 
and Langley had flown stable model ‘aerodromes’, 
the latter’s including steam-powered tandems which 
were capable of speeds in exceas of 830 m.p.h. How- 
ever, Langley’s man-carrying machine had fgllen 
into the Potomac River immediately after being 
catapulted from a houseboat.on December 8, 1908. 
This concluded the heart story of seventeen 
years of soientific effort by the secretary of the 
Smithsonian Institution and his associates. It is 
evident that some of the Wrights’ contemporaries 
were very close to success at that time, but none of 
them. bad the Wright brothers’ combination of the 
gifts of scientific appreciation of evidence, design 
ingenuity and ability to make apparatus with their 
own hands. They carefully analysed Lilienthal’s 
resulta and then gave their attention to three 
problema: the provision of adequate lift with 
stability, of thrust and of control. They studied the 
first with a home-made wind tunnel and built their 
own 12-b.h.p. internal combustion engine. They 
developed their own propellers and achieved the then 
remarkable efficiency of 66 per cent. Their wing- 
warping system of lateral control was a crucial 
advance upon what had gone before, but it is the 
overall achievement that these men are best known 
for. They were mechanics in the best sense of the 
term. : 

A special exhibition commemorating the jubilee 
-will be opened at the Science Museum, London, 
S.W.7, on December 15 and will remain on view for 
about three months (admission free). Models, books, 


aeronautical relics and diagrams will be layed 
illustrating early contemporary thoughts ideas 
on powered flight by a man machine, and 


carrying 
how this was ultimately achieved by the Wright 
brothers. The National Geographic Magazine of 
December contains an article on the work of the 
. Wright brothers with several historical photographs. 


Natural Philosophy at Edinburgh: 
Prof. M. Born, F.R.S. 


Pror. Max Boss, who has recently retired from 
the Tait P of natural philosophy at the 
University of mburgh, succeeded Sir Charles- 
Darwin in that chair in 1936, ee 
appointed Master of Christ’s ran apart 

had previously been Professor us ae ae 
' gen, where he was head of the world-renowned school 
of theoretical physics, which with Bohr’s Institute 
for Theoretical Physics at Copenhagen played such 
& large part in the development of the quantum 
theory and its applications in the period between the 
two World Wars; while headed by Prof. Born ib 
was, like Bohr’s Institute, a place of pilgrimage for 
all those working in this field of theoretical physics. 
In 1938 the rising tide of Nazism in Germany drove 
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him to leave Göttingen, and he went to Cambridge 
as lecturer in the Faculty of Mathematics; he was 
appointed Stokea lecturer in applied mathematios 
in 1984, and held this post until his appomtment to 
Edinburgh. He was elected a Fellow of the Royal 
Society i imn 1989. Both by his own work and through 
the stimulus, encouragement and help which he gave 
to others, Prof. Born has had considerable influance 
on. in various branches of theoretical physica, 
notably in the dynamics of crystal lattices, in quantum 
theory both in its general aspects se peeled ar T ia eg ee 
foe ee ee 
theory of structure and properties of liquids. 


Prof. N. Kemmer 


Pror. N. Kumar, who succeeded Prof. Born at 
Edinburgh at the beginning of the current academic 
year, was, like his predeceasor, Stokes lecturer in 
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‘applied mathematios at Cambridge before his 


appointment to Edinb . He has studied abroad 
for a considerable period, and holds the degree of 
D.Phil. of Zurich. Ho was appointed a lecturer in 
the Faculty of Mathematics at Oambridge in 1948, 

and was elected to a fellowship at Trinity College in 
the same year; he was appointed Stokes lecturer in 
1949. He has been a member of the Board of the’ 
Faculty of Mathematics, and is interested both i 


and its applications, especially nuclear theory and, 
more recently, quantum field theory and quantum 
electrodynamics. In this fleld he has been one of 
the leaders of a vigorous group of investigators at 

and has had a number of research 
students working under his direction. 


Geology and Mineralogy at Trinity College, Dublin: 
Dr. W. D. Gill 


De. W. D. Gur has recently been appointed 
to the chair of geology and mineralogy in Trinity 
ee ee ee ee 
the death of Prof. L. B. Smyth (see Nature, 171, 
196 ; 1953). Graduating in 1938 from the University 
of Leeds with first-class honoura in geology, Dr. Gill 
jomed the Attock Oil Co., Burma, and, working as a 
micro-palmontologist and field geologist, was a 
member of a small team which discovered many new 
p for oil. Specializing on the Siwalik Series 
in the Northern Potwar, he also discovered now 
foraminifera in Eocene formations. He joined the 
staff of the University of Nottingham in 1948 and 
became responsible for the development of photo- 

in the t of Geology and the 
establishment of a flourishing school of research on 
the micropalsontology of the Jurassic and Cretaceous 
rocks of Lincolnshire and Yorkshire. Using published 
and original material, Dr. Gill synthesized the 
structure and mechanism of mountain building in 
the frontal Himalayas. He takes to Trinity College, 
Dublin, a great store of new material and an 
enthusiasm for geological research in every fleld of 
the subject, and especially in structural and nai 
graphical studies. 


Expansion of the Department of Sclentific and 


ndustrial Research during 1954-59 


Tua principal effecta of the recent ERSAT 
by Sir Ian Heilbron about the future devel 
of the Department of Industrial and Sepatafic 
Research (see Nature, December 5, p. 1029) will be 
to enable the post-war plans of the Department to 
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be completed. Decisions have still to be made on 
the actual allocations of the increased funds avail- 
able. The income of the Department is expected to 
increase by £400,000 during 1964, the present moome 
bemg approximately £5 million. t increasea 
will bring the Department's vote to about £6 million 
by 1959, an increase over the five years of about 
20 per cent. Another important change m the 
financial arrangementa for the Department is that 
money not spent in any given year may, subject to 
the necessary funds being voted by Parliament, be 
carried forward for use in the following year. The 

t's planning of research will thus be much 
more flexible than hitherto, when money unspent at 
the end of the year has had to be surrendered. 
Recruitment of staff will recommence at the rate of 
a hundred and fifty non-industrial staff yearly, and 
about one-third of that number of industrial staff 
each year. Apart from the afore-mentioned increases, 
a farther sum of £6 million will be available to the 
Department for use during the period in the erection 
of new buildings. The original building plan for the 
Mechanical Research tion at 
Kest Kilbride, Glasgow, will now be completed, and 
the new Road Research Laboratory, necessitated by 
the expansion of London Airport, will now be built, 
as also will be the new Ship Tank at the National 
Physical Laboratory, Teddi The Hydraulics 
Research Station, Wallingford, the Water Pollution 
Research Laboratory, Stevenage, and the Radio 
Research Station, Slough, will be completed. 


Parliamentary Responsibility for Atomic Energy 
Is reply to further questions in the House of 
Commons on November 26, the Prime Minister said 
that the Lord President of the Oownoil will be 
responsible for the government atomic estab- 
lishments from January 1. The Lord President will, 
therefore, be responsible for ensuring that the resulte 
of research in the universities are taken mto account 
in the work of the government atomic energy estab- 
hshments. Research by the universities is, of course, 
carried out on their own responsibility and is mainly 
of a fundamental nature; but the atomic energy 
orgamzation places contracts with the universities in 
connexion with speciflo research inquiries. The Prime 
Minister had already indicated, on November 19, 
that when the new system comes into operation 
questions relating to the responsibilities transferred 
from the Ministry of Supply to the Lord President 
of the Counoil would be answered by the Minister of 
Works. He now states that the questions of atomic 
energy cover ao wide a fleld that purely technical 
and scientific queations only will be dealt with by 
the Minister of Works, while others may have to be 
answered by the Foreign Secretary or by himself. 


Fluoridation of Water 


In a written reply to a question in the House of 
Commons, the Minister of Health, Mr. Iain Macleod, 
has announced that the Government has decided to 
accept the recommendations of the mission which 
recently vistted North America to study the fluorida- 
tion of domestic water supplies as a means of con- 
trolling dental caries. The Minister, in conjunction 
with the Minister of Housing and Local Government, 
who is P for public water supplies m 
England Wales, and the Secretary of State for 
Scotland, proposes to arrange for studies to be made 
m some selected communities of the various aspecta 
of the fluoridation of water supplies before con- 
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sidermg whether fluoridation should be generally 
adopted in Britain. An approach will be made to 
certain local authorities to invite their co-operation 
in making these studies. 


Yorkshire Dales Nationa! Park 


TEs chairman of the National Parks Commission 
(Sir Patrick Duff) has signed the Yorkshire Dales 
National Park (Demgnation) Order; this is the 
aeventh National Park to be designated. The Order 
will be submitted in due course to the Minister of 
Housing and Local Government for confirmation. 
The area, which comprises a total of approximately 
680 square mules, lies wholly within the North and 
Weat Ridings of Yorkshire. The boundary is broadly 
similar to that proposed in 1947 in the Hobhouse 
Report, though certain changes have ae made, 
notably the addition of some 80 miles m 

Rural District, including Denidale and the 
Howgill Fella. The proposed National Park contains 
& wide vanety of landscape which inoludes not only 
the most picturesque parts of the famous Dale 
country, but also some of the finest limestone scenery 
in Bntam. From Bolton Abbey in Wharfedale, ıt 
extends northwards, through Malham with its 
impressive Cove, and the Gordale Scar—to Ribbles- 
dale and the mountains—Ingleborough, Whernside 
and Pen-y-Ghent. Contimmuing northwards through 
upper Wharfedale with ita many charming villages 
from West Witton to Garsdale Head, the Park 
extends across to Swaledale and the outakirte of 
Richmond, and north-west to Arkengarthdale and 
Bowes Moor. 


The Development of Canada 


Durma November 18-14 a conference was held in 
Quebec city under the title ‘Canada’s Tomorrow”. 
The proceedings of this conference comprised the 
presentation and discussion of eight papers which 
surveyed the whole Canadian scene and assessed from 
@ set of rather fundamental points of view the 
country’s position in the world and the possible 
directions of its future development. The conference 
had been initiated by the Canadian Westinghouse 
Company, of Hamilton, Ontario, in celebration of 
the Company having attained ita jubilee manufac- 
turing in Canada, and the conference members, 
numbering more thañ three hundred, were the guests 
of the Company. Church, Government, education, 
administration, science and industry were repre- 
santed. The papers and their authors were as follows : 
“The Canadian People’, Dr. B. K. Sandwell, of the 
Financial Post; “Canada’s Natural Resources’, 
M. W. Mackenzie, executive vice-president, Oanadian 
Chemical and Celluloge Co., Lid.; “The Challenge 
to Science’, Dr. R. K. Stratford, scientific adviser, 
Imperial Oil, Ltd.; ‘The Oontribution of Industry”, 
D. W. Ambridge, preadent and general manager, 
Abitib1 Power and Paper Co., Ltd.; ‘The Role of 
Government’, M. Lamontagne, chairman of the 
Department of Economics, Laval University ; ‘The 
Challenge to Education”, Dr. N. A. M. Mackenzie, 
president of the University of Britwh Columbia ; 
‘Cultural Evolution”, Prof. H. Neatby, professor of 
history, University of Saskatchewan; ‘Canada in 
the World”, Prof. D. G. Creighton, professor of 
history, University of Toronto; together with a4 
paper representing a critical summary and sasseasment 
based on the papers just mentioned, which had been 
pre by Prof. Denis Brogan, of the University 
of ridge, and which was presented at the dinner 
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with which the conference was brought to a close. 
en the afternoon of November 12, the day before 

the proceedings of the conference opened, an honorary 
doctorate was conferred at a special oon- 
gregation on Mr. H. H. Rogge, president of the 
Canadian Westinghouse Company, by the University 
of Laval. It is understood that the Popen ra 
and the discussion on them will, in course, be 
published m book form. 


Geographical Association: Annual Conference | 


Tue annual conference of the Geographical 
Association, will be held in the London School of 
Economios, Houghton Street, London, W.C.2, during 
December 30, 1958-January 2, 1954. The meeting 
will commence with the presidential address, by Dr. 
O. J. R. Howarth, who will speak on ‘The Common- 


the following subjecta: the place and use of Ordnance 
Survey maps in the primary school; specialization 
in sixth forms; and geography in further education. 
Excursions will be made to the Map Room of the 
British Museum, the Central Forecasting Office, 
Dunstable, the Darwin Museum -at Down House, 
Downe, Kent, and to the Port of London Authority. 
On January 1 at 3 p.m. there will be a jomt meeting 
with the Royal rig seater Society and the 
Institute of British hers at the Royal 
FOET phina Society’s House, London, 8.W.7 (admis- 

gion by special ticket only), at which Mr. T. D. 
Bourdillon and Mr. C. W. F. Noyce will give a 
lecture on ‘The Ascent of Everest, 1953, and ite 
Significance’. In conjunction with the conference 
the Association is holding its usual exhibition of 
books, maps and appliances (including visual aids) 
for the teaching of geography. Further information 
can be obtained from the honorary conference 
organizer, Dr. W. G. V. Balchin, Department of 


Geography, King’s College, Strand, London, W.C.2.. 


Conference on Embryology and Experfmental 
Morphology 


vide embryologists in Great Britain with an oppor- 
tunity to discuss the latest work of many of their 
European colleagues. The meetings will take place 
during January 9-12 at University College, London, 
and will be read by M. Abercrombie, J. 
Brachet, A. Dalcg, E. Faure-Fremiet, 8. Horstadius, 
F. E. Lehmann, J. Pasteels, Chr. P. Raven, 8. A. 
Stefanelli, 8. Toivonen, C. H. Waddington and Et. 
0. Wolf. On January 11 demonstrations of research 
material will be given by J. Brachet, A. M. Daloq, 
8. M. Manton, P. B. Medswar, D. R. Newth, J. 
Pasteels, A. Stefanelli and C. H. Waddington. The 
meetings are open to all biologists, and details of them 
may be had from Dr. D. R. Newth, Department of 
Zoology, University College, London. 


Lectures on Atomic Energy 
THe Atomic Scientista’ Association and the 
University of London Extra-Mural Department are 
arranging a course of six lectures on “Atomic 
Energy” to be held im the Beveridge Hali, Senate 
House, Malet Street, London, W.C.1, on successive 
Wednesdays at 7 pm., commencing January 20, 
1954. I iao E T T 
be as follows: atomic research at Harwell, by 8 
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John D. Cockoroft, director of the Atomic Energy 


. Research Establishment, Harwell; atomic weapons, 


by Prof. O. R. Frisch, Jacksonian professor of natural 
philosophy, University of Cambridge; power from 
atomic energy, by Prof. F. E. Simon, professor of 
thermodynamics, University of Oxford; radiation 
hazards of atomic energy, by Dr. J. F. Loutit, 

director of the Radiological Research oe Harwell ; 

medical uses of atomic energy, by Dr. E. E. Pochin, 
director of the a salary of Clinical Research, 
University College Hospital, London; and atomic 
energy and moral issues, by Prof. Kathleen Lonsdale, 
professor of chemistry, University of London, and 


` Bir George Thomson, master of Corpus Christi aie 


Cambridge. The fee for the lectures is 10s. for 

complete course or 2s. a lecture. Tickets and further 
information can be obtained from Prof. J. Rotblat, 
Physica Department, Medical College, St. Bartholo- 
mew's Hospital, Charterhouse Square, London, E.C.1. 


Harwell Isotope School: Courses during 1954 


Tua Isotope School at the Atomic Energy Research 
Hetablishment, Harwell, which teaches the techniques 
of using and handling radioactive materials to 
soientiste, directors and industrial research workers, 
is holdnig flve courses during 1954 on the following 
dates (the latest date of application is shown in 
brackets): Course 21, January ll-February 5 
(December 12, 1953); Course 22, March 1-28 
(February 1) ; Course 23, August 80-September 24 
(August 2) ; Course 24, October 4-29 (September 6) ; 
Course 25, November 15-December 10 (October 18). 
The School building, which is equipped with the 
latest apperatus, is outside the security fence ; 
lectures and instruction are gi by members of 
the Harwell staff. Studentsa pay a fee of £40 for the 
course, and living sacoommodation can be arranged 
in the neighbourhood at moderate charges. Appli- 
cations should be sent to the Isotope School, AH. RE, 
Harwell, near Didoot, Berks. 


Overseas Scholarships Scheme of the Federation of 
British Industries _ 
Dr. W. Assort, formerly H.M. staff inspector of 
engineering at the Ministry of Education. has been 
appointed director of studies in connexion with the 


-overseas scholarships scheme of the Federation of 


British Industries. Mr. W. V. Jenkins, who has been 
responsible for the operation of the scheme since its 
The scholarships 


Iran, Pakistan, Peru and the Sudan, and is in process 
of being extended.to other British territories and oer- 
tain foreign countries, especially in the Middle East. 
The first two groupe of scholars from Latin America, 
four from Peru and three fram Cuba, have recently 
arrived in Britain and begun their traming at 
ee ee ee 
olars from other Latm American re 
axpected shortly. Three more Indian 


lies are 
olarg have 


also begun training, making a total of twenty-six 
graduates who are ee their under the 
scheme. Six have y returned home after 


completing their traming. 
University of Birmingham 

Tua following appomtmenta have recently been 
made in the University of Birmmgham. Dr. J. A. HB. 
Waterhouse, lecturer in human genetics, has been 
given the title of reader in medical statistice. Dr. 
P. L. Krohn has resigned his readership in endo- 
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secrinology in order to accept a Nuffield Gerontological 
Research Fellowship, tenable in the Department of 
Anatomy; funds are also provided for the salanes 

mof research assistants and the cost of equipment and 
-naterials. Dr. E. J. Hamley has been appointed 4 

Miccturer in physiology. The following have been 
appointed to fellowships in the University: P. 
Reasbeck, Imperial Chemucal Industries, Ltd., Fellow 

-in physics; Dr. F. M. Mohtadi, Imperial Chemical 
Industries, Ltd., Fellow in chemical engineering , 
R. T. Allsop and H. R. Thresh, research Fellows 
in industrial metallurgy; and Dr. M. A. A. Jorro, 
research Fellow in metallurgy. 


Colonial Service : Recent Appointments 


THE following appointmenta have recently been 
made ın the Colonial Service: P. Devonald, agri- 
sultural officer, Northern Rhodesia; M.-H. D. F. 
Fyfe, P. R. Goldsworthy and O. E. Metcalfe, agri- 
cultural officers, Nigeria; C. Harkness and Q. 
Jenkins, plant breeders (botanists), Nigeria; A. J. 
Pritcbard, geneticist, Tanganyika ; J. A. Whitehead, 
agricultural officer, Tanganyika; J. H. Bean and 
D. E. H. Rishworth, geologists, Federation of Malaya ; 
H. J. C. Kirk, geologist, North Borneo; J. B. BE. 
Williams, geologist, Jamaica; K. S. Hedger, veter- 
inary officer, Kenya; F. Manolson, veterinary 
officer, British Honduras; A. O. Merry, veterinary 
officer, Sarawak; E. D. Wright, vetermary officer, 
Nigeria; T. R. Barnard, assistant conservator of 
foresta, North Borneo ; J. P. Dempster, entomologist, 
Cyprus; C. J. Hadley, assistant conservator of 
forests, British Solomon Islands Protectorate ; D. C. 
Lyon, assistant conservator of foreste, Uganda; N. 
Manley, meteorologist, ini ; R. J. Murray, 
petrologist, Geological Survey, Gold Coast; G. M. 
Newble, meteorologist, Nigeria; H. E. J. Wools, 
assistant conservator of forests, British Guiana. 


Announcements 


Toe David Anderson-Berry Prize for 1953 of the 
Royal Society of Edinburgh has been awarded to Dr. 
John Read, British Empire Cancer Campaign, New 
Zealand Branch, of the Medical School, Dunedin, New 
Zealand, for fundamental work on the relation be- 
tween oxygen tenmon and the effect of X-rays on 
tissues. 


Der. A. 8. CLARKE, at present lecturer in zoology 
in the Univeraity of Glaagow, haa been appointed 
assistant keeper in the Department of Natural 
History in the Royal Scottish Museum. 


Tue title of reader in entomology, a8 applied to 
hygiene, in the University of London has been con- 
ferred on Dr. J. R. Busvine, in respect of the post 
held by him at the London School of Hygiene and 
Tropical Medicine, and the title of reader in psycho- 
logy in the University has been conferred on Dr. 
Hildegard T. Himmelweit, in respect of the post held 
by her at the London School of Hoonomics and 
Political Science. 


Mn. ALEXANDER Parton, a divisional lands officer 
in the Department of Agriculture for Scotland, has 
been appointed technical development offloer in the 
Department in succeasion to Mr. A. R. Wannop, now 
director of the new Hill Farming Research 
tion. Mr. Paton is a former student of the Univermty 
of Glasgow and of the West of Scotland Agricultural 
College and, after a short academic oareer, joined 
the Department of Agriculture for Sootland in 


1931. In 1945 he became a divisional lands officer, 
first in the western area and later in the east, and 
recently he has acted as chief technical offloer to the 
Hill Lands Commission. He is to be succeeded by 
Mr. J. 8. Gibson, at present senior landa officer in 
the Department, with headquarters at Dundee. 


Tas new Chemistry Building of the Univeraity of 
Sheffield will be opened by the Earl of Scarbrough 
on February 5. A special degree congrogation will 
be held on this oocasion, when the following honorary 
degrees will be conferred: LL.D., Mr. T. A. McKenna, 
chairman and managing director, Staveley Coal and 
Iron Co., Ltd.; D.Sc., Sir Cyril Hinshelwood, pro- 
fessor of physical chemistry in the University of 
Oxford, and Prof. C. K. Ingold, profeesor of chemistry, 
University College, University of London. 


Ix order to asist laboratory workers who wish to 
protect rabbits against myxomatosis, the Laboratorv 
Animals Bureau of the Medical Research Council has 
prepared a memorandum dealing with the aetiology. 
pathology and epidemiology of the disease, and 
with vaccination, together with some references. 
Copies of the memorandum can be obtained from 
the Laboratory Animals Bureau, M.R.C. Laboratories. 
Holly Hil, Hampstead, London, N.W.3. 


Toa Lalor Foundation, through a grant to the 
Marine Biological Laboratory, Woods Hole, Massa- 
chusetta, 1s offermg a limited number of post-doctoral 
fellowships in the flelds of biochemistry, biophysics 
and physiology, designed primarily for young 
scientists desiring to work not leas than two con- 
secutive months during the summer on investigations 
for which the opportunities provided by the Marine 
Biological Laboratory are particularly appropriate. 
The stipend is intended to cover laboratory fees, 
travel, and livmg expenses at Woods Hole. Com- 
pleted applications should be received by January 
$1, 1954. Application forms and further information 
can be obtained from the Director, Marine Biological 
Laboratory, Woods Hole, Mass. 


A FELLOWSHIP and a number of scholarships for 
work on arotic or sub-arctic research are being 
offered jointly by McGill University and the Arctic 
Institute of North America, with the financial support 
of the Carnegie Corporation of New York. The 
fellowship, which is worth 4,000 dollars, is for a 
senior worker who has completed his or her studies 
in the fleld and requires a year’s residence at a centre 
of learning ın order to prepare the resulta or to work 
on related topics. The echolarships are tenable at 
McGill University, normally for one year, and are 
worth 1,000 dollars with 1,250 dollars expenses for a 
summer fleld expedition. They are designed for 

ing a subject that requires active feld research 
probably, but not necessarily, in order to proceed to 
a doctorate. Further mformation regarding these 
awards can be obtained from the Secretary, Carnegie 
Arctic Program, Arctic Institute of North Americe, 
3485 University Street, Montreal, P.Q. Applications 
must be sent in by January 1, 1954, except that 
scholarship candidates not intending to do field- 
work in the summer of 1954 need not apply until 
April 1, 1954. 


Ermratum. In the article on “Advances in Methods 
of Studying Clays” (see Nature, 172, 287; 1953), the 
statement on p. 288, col. 1, lines 14-18 from the 
bottom should read: “In the second paper Dr. 
Gordon and G. W. Harris described . . .”, 
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INSTITUTE OF PERSONNEL MANAGEMENT 


HE annual conference of the Institute of 

Personnel Management ia one in which eminent 
oa ee rtunities to suggest means 
whereby the uman relationships already 
Sig a ah dase es ed and 
extended. This pattern, and its bearing on pro- 
ductivity, was followed at Harrogate during October 


4-6, when some eight hundred personnel officers 
from & number of industrial undertakings m 
Britain Conmonwealth countries aasembled at 


the fortieth anniversary conference of the Institute. 

The introductory address was given by the Earl 
-of Verulam, managing director of Enfield Cables, 
Ltd, who drew upon axperiences derived from 
visiting some aixty j countries duri the 
past few years to show that British industry will 
only be able to capture export markets when -there 
is quicker practical application of new ideas and 
patenta and a much more radical approach to topics 

advertising. 


Nee king with wit and profound 
simplicity, Prof. Kendall discussed the applica- 
tion of statistioal method to human. problemas. 

First, he suggested that a statistical attitude could 
be & useful corrective to errors of the intuitive ap- 
proach even on delicate matters involving personnel 
selection and management; secondly, that statistical 
laws could often provide a yard-stick even if they 
were only honoured in the breach instead of in the 
observance; and, thirdty, that some businesses 
and some situations are so complicated that only a 
statistical control of staff is possible, short of over- 
pete tun oer with personnel management to 
an le extent. Thus, m the case of labour 
turnover, it seems the general rule that turnover 
is more rapid for women than for men, that there 
are enormous variations in the rate from one business 
to another, and that the younger age-groups are 
more mobile than the dlder ones. 

From the statistics he obtains, the statistician 
is able to discern definite patterns of behaviour 
which are observed in other kinds of industrial 
behaviour such as accident proneness; from the 
evidence, some individuals would seem to be as 
liable to change their jobs frequently as others are 
liable to accidents. This suggesta that it might be 
possible to find some single measure of turnover 
which would elimmate effect of mdividual 
proneness and reveal the essential differences between 
firms, so that a manager who was worried about his 
turnover figures could compare himself with the 
average or with comparable busmoases, and begin to 
locate the source of the trouble or discover whether 
the remedial measures were likely to have the right 
effect in the right age-groups. 

Statistical method could also be applied to one 
of the most outatandmg problema of industrial 
management, the question of relative wages. The 
political conception that all men should be paid 
alike has largely disappeared, while the old economic 
forces which used to determine relative earnings 
under a latsser-fasre economy have also been largely 
removed. In their turn, thease controls have not been 
replaced by others to determine the basis upon which 
the earnings of different categories of workers might 
be based. Here the problem of relative earnings 
might be set-in a statistioal framework which shows 
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that wage patterns follow the Pareto law, whioh was 
originally devised to govern the distribution of 
Incomes. Deepite the social revolution of the 
fifty years, the law seems to have a'kind of stabili 


wago 
structure, the Pareto law offers a standard by which 
to work and a yardstick by which to judge of the 
and rel stability of the settlement. 
where the statistician might have 
contributions to make to business organization are 
the optimum size of a business and the problem of 
the 
of diffusion of new ideas in different media w 
is important both inside and outside the business, 
the effect of medical advances on pension schemes 
and age of retirement ; and there is a whole field 
of problems m business strategy, such as how to 
design an air service, which is generating a new 
subject known as linear programming. Prof. Kendal 
also described the application of statistical tech- 
niques to time studies and the selection of personnel. 

A. former adviser to the Governmant on important 
financial matters and now a director of several 
companies operating m the Far East, Sir Andrew 
McFadyean, examined the wider aspects of finance 
and fall employment in a free society 1 toa 
high and progreesively higher standard of 
sca gear a A ae tpn of full employ- 
ment been maintained whereby, acoording to 4 
Nuffield Oollege definition, the number of unfilled 
jobs has not been appreciably below the namber of 
unemployed persons, so that any unemployment has 
been due to the normal lag between a person losing 
ane job and finding another. 

This period of fall employment was the natural 
a a ee 

apie i during the years of war, the huge back-log 
of o arising from the inevitable failure to 
maintain and renew plant and equipment, and of, 
a’ policy which combmed with a ‘policy of cheap 
money a distaste for disinflationary measures. The 
rate of interest is‘ all-important, since a very low 
rate of interest makes overdrafts easy ; with 
prices rising, le are quite content, even 
eo eo ee rather than 
them in money ; as soon a8 there is the slightest 
recesion this begins to cause difficulty. When money 
becomes dearer, the difficulty may become acute. 
Tt also means, when there are more jobs than men, 
that employers pey quite a lot to keep ther 
employees at almost any price. That is one of the 
tendencies which conflicts with what ought to be a 
feature of full employment, namely, much greater 
mobility of labour. Easy money also encourages 
spending, which 18 concentrated on consumer goods 
and conflicte with the desirability that people should 
save for capital purposes. 

Full employment, as defined by Beveridge, 
depends, first, on a higher degree of discipline among 
workers, and on the capacity of management to 
meet new problems. Secondly, it depends on the 
formulation of some collective wage policy which 
would prevent one body of workers seekmg 4 
poctintial advantage St the expause:of cil Gip others 

The diffloulties of the post-war period of full 


employment have suggested that its maintenance 
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requires repeated periods of mild inflation to prevent 
prices from falling, to create an illusion of high 
profits, and to stimulate industrial producers to 
greater activity. But the open and avid pursuit of 
a policy of inflation to maintain full employment 
defeats its own ends. The possibility of saving will 
be diminished by constantly ming prices and the 
willingness to save will be weakened by the know- 
ledge that money is likely to lose some of its pur- 
chasing power. This would lead to social instability 
of the gravest character. The maintenance of full 
employment depends on the ability to produce 
what the consumer wants at ẹ price which he is able 
and willing to pay; it depends also on production 
at a profit. Machinery cannot be maintained, stl 
leas scrapped and replaced by new equipment, and 
the progress of invention and discovery cannot be 
mamtained, unless a proportion of the profits earned 
are regularly set aside for these purposes. It is 
questionable whether the necessary provision for 
full employment is being made when a company 
pays well over half its profits to the Chancellor of 
the Exchequer by way of mcome tax and profite 
tax, and when the nominal profits on which it is 
taxed are, to an important extent, fortuitous because 
the amount which can be deducted from gross profits 
set off as depreciation takes no account of the real 
replacement cost. 

The great mass of net income to-day is in the 
hands of people who have not been used to saving, 
largely because, in the past, they had no opportunity. 
It is to be hoped that thrift may be established 
among the rising generation of wage earners. There 
are, however, two dangers. A Welfare State does 
not encourage thrift, and unless full employment 
can be maintained without inflation and the rise 
in prices which inflation entails, it will be mpcasible 
to conceal that what is saved steadily decreases in 
value, and that, therefore, it would be better for 
people to consume more and save lees. Full employ- 
ment may actually be incompatible with that high 
standard of living which is to-day connoted by the 
term ‘Welfare State’. 

Nor must the industrialist produce at a profit 
what the consumer can and will buy; the con- 
sumer to be satisfied with a large part of the pro- 
duction is the foreign consumer. In selling abroad, 
British exporters are exposed to the flerce test of 
competition. In the ultimate analysis, workers, 
managers and investors are driven back to achieving 
not merely greater production buf also greater pro- 
ductivity. Moreover. unless financial measures are 
taken to preserve the momentum of full employment, 
the country will, in due course, be faced with a 
percentage of unemployment which will represent 
many leas jobs than seekers for work. 

Sir Andrew stated that the mamtenance of full 
employment, even in Britain, is @ world problem 
and not @ purely British one. It is primarily an 
American one. Unfortunately, if and when expen- 
diture on arms is radically reduced, no American 
party, and therefore no American administration, 
dare aim at taking all the steps necessary to maintain 
a high level of industrial activity in the United 
States; it would involve a technique of control 
without detailed intervention. 

To conclude the Conference, Sir John Woods, 
former Permanent Secretary to the Board of Trade 
and now a director of the English Electric Co., Ltd., 
discussed ways and means of convincing British 
people that the maintenance of existing standards 
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of life depends upon their own efforts. Instead of 
the familiar slogan ‘export or die’, Sir John oxaminexi 
the role of imports in the British economy anedd 
suggested that the new slogan should be ‘import 
or die’. Imports can now only be got from our 
own current labours. This, therefore, involve» more 
production for export, and unleas people were 
content with a good deal less for their own con- 
sumption, it means more total production. This 
larger total production has to be obtained at a time 
when means to buy the imports of materials for 
that production are lacking, and at a time when 
equipment—the ectual capital equipment—is less 
than adequate because of what happened in the 
War. 

Since the War there has been the greatest possible 
difficulty in obtaming imports. ‘Throughout that 
period, import restrictions of one kind and another 
have been in force. Even that restricted volume of 
imports could not be obtained without asistance 
from overseas, and, for some time, credit from 
countries in the sterling area. In othor words, the 
volume of our current foreign exchange earnings 
from exports has not been sufficient for the necessary, 
let alone the desired, volume of imports. Nor has 
there been at any time sufficient exchange reserves— 
particularly gold and dollar reserves—to tide us 
over for any period in which, for one rersgon or 
another (for example, a temporary falling-off in 
exports), our existing import bill could not be 
sustamed out of current earnings. The gold and 
dollar reserves have been a barometer. There have 
been three crises since the War—in 1947, 1949 and 
1951—and on each occasion the gold and dollar 
reserves dramed away at an alarming rate. 

The gold and dollar reserves are still not largo 
enough to carry us over any period of recession 
which lasted for any length of tume. In real pur- 
chasing power, the reserves are probably not worth 
more than a third to a half of what they were before 
the War, and the second cushion of the accumulated 
foreign investment does not now exist. If thero 
should be an American recession of any length tho 
prospects would be grave. 

To-day there 18 some general awareness of the 
difficult and continumg national oconomic problem. 
Nevertheless, ın spite of all that has been said ancl 
done on the subject of our national need for in- 
creased production and productivity, the basic 
truth has not been sufficiently absorbed. For 
example, it does not seem thet the reports of the 
productivity teams have, in fact, been acted upon 
to any great extent. The argument has not gone 
deep enough into the community, and Sir John 
discussed reasons for this. 

First of all, there is the easential difficulty of the 
subject. People really find ıt difficult to understand 
terms like mflation, deflation, exchange-rates, con- 
vertibility, tariffs and quotas, the terms of trade, 
and others. Moreover, these elements admit of 
different solutions. 

Words liko disequilibrium, balance of payments, 
the sterlmg balances, convertibility and GATT 
mean very little to the average person who is not 
forced to consider them as part of his occupation. 
Secondly, there has been too large an element of 
lecturing of tho public—lecturing a3 opposed to 
discussion. 

There is another class of difficulty which is more 
formidable. This is the fear of unemployment. Tho 
memories of 1931 are still very strong, and have 
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bitten very deep into the consciousness of people 
in Britam. These fears may not be wholly out of 
date. Britain is immensely dependent on world 
trading conditions, and if other countries will not, or 
cannot, buy our goods, or will not, or cannot, buy 
the primary commodities of the sterling area coun- 
tries, recession and unemployment in Britam cannot 
be prevented. Our best chance of averting the worst 
consequences of a possible shimp is to increase our 
present and our reserves of strength, by 
followmg the doctrme of increased production and 
productivity. 

The more intractable difficulty is the ‘group’ 
interest. In trade and industry, there are two 
clearly marked large groupe—management or 
employers on one hand, workers or trade unionista 
on the other. Hach of these groups itself comprises 
many other economic groupings. ‘There are often 

ts and rivalries, stresses and strains, 
between the various component parta of, as well 
as between, the two groups. It-is noticeable, for 
example, how strongly the pattern of wage claims 
is influenced by a desire in one industry to maintain 
its relative position vis-à-vis other industries, as 
though the existing pattern must be right for all 
time. 

Within the field of economic groupings, 
individual will tend to concentrate his attention on 
the particular section, probably the nearest and 
smallest to which he belongs, and much leas atten- 
tion on other sections, even those that belong to 
the same general gro If, too, withm each 
(that is, laboa thoes ace vivehine and 
dimenta, it is the more likely that when the opposing 
sides meet, at whatever level, it will be in an atamo- 
sphere of ‘antagonism or ‘againstness’. 

As a result there is a danger of opposing for 
opposing’s sake, and of missing the opportunity to 
construct new ideas to meet new needs. If this view 
of the group interest is correct, society as a whole, 
eee ee ee ee S 
little attention or ding. Yet it is now the 
supreme individual interest of everyone to look at 
the problem of the society as a whole, for now we 
are concerned with survival as a nation, and failure 
peii ld bring disastrous economic consequences to 

‘How is that understandmg and ition to be 
brought about? One way might be m smali dis- 
cussion groups of people in the same factory or shop. 
asa gS lca cag la eed Ce E 
have to be carefully prepared, and the people who 
led these discussiong would have to be people of 
very high calibre. It would also have to be done 
with the complete goodwill of the management 
and of the union concerned. 

The other main feature of the annual conference 
of the British Institute of Management is 4 series 
of sectional meetings at which topics of particular 
concern to personnel officers are considered. This 
year four such meetings were held, and were 
arranged on experimental limes m order to secure 
maximum ‘audience participation’. The matters 
discussed were the use of wages as an incentive 
to higher production, the means of securing 


copied techniques borrowed 
from the United States, were sufficiently successful 
to merit further trials. T. H. Hawes 
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THE CRAFTSMAN IN THE 
ENGINEERING INDUSTRIES 


PRESIDENTIAL address delivered to one of 
the major professional institutions is normally 
devoted to the subject which has engaged the greater 
part of ita author's oareer, and not unnaturally the 
study of man and men is therefore a t theme, 
In his presidential address on October 16 to the 
Institution of Mechanical Engineers, Mr. A. Roe- 
buck turned his attention to the importance of the 
craftaman m industry, the necessity of the profes- 
sional engineer recognizing his importanoe, and the 
necessity for the craftaman to be taught more of 
the acientific principles upon which his trade is based. 
With these sentiments no one can quarrel; but when 
Mr. Roebuck suggests that “. . . without the crafta- 
man... the work of professional -engineers and 
technicians would be of no avail, but, on the other 
hand, if the crafteman ia left to himself he will 
produce an answer’’, an emphatic protest must be 
made. The double trammg of the professional 
engineer, so rightly insisted upon by the major 
institutions, makes it possible for him to learn rapidly 
any craft that he may need to master, while frequently 
enabling him to devise methods of manufacture which 
do not call for craftamanship. ‘The state of develop- 
ment of the mechanical engineering mdustry oom- 
with that of the electrical industry should 
serve to underline the dangerous fallacy that is being 
pounded by Mr. Roebuck, since the former still 
primarily on the craftaman at the bench 
and the latter on the profesi 

It ig fashionable to deplore 
craftamen and draughtamen in engin 
to-day, and it seams a pity that Mr. Roeb in his 
addreas did not analyse this very serious ae 

ibd drimmarily katab industries whieh asocdopandan 
aa jacer a anka ieee A eee 
that a major attack on the problem of ining ‘ 
thoroughly is being made, and that the 
best craft training schools now exist on a wide scale. 
Some twenty years ago another president of the 
Institution of Mechanical Engineers, Sir Richard W. 
Allen, wrote @ peper in which he directed attention 
to the very thorough training m given 
in the German-speaking engineering world, and 
that it might profitably be introduced in 
Great Britain, In Britain a boy becomes a “‘arafta- 
man” serving & ead dhe apprenticeship ; m 
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men appointed for the district, and the apprantioe 
must produce detailed note-books showing sketches 
and descriptiona, duly signed by his foreman, of 
every job that he has done. Many members of the 
teami that vuiied Gerua adustty afiha and of the 
Second World War were struck by the pride taken 
by German works-managers and directors, more often 
than not graduate engineers themselves, in their 
training shops, which were to be found even in the 
smallest- firms. 

If, aa Mr. Roebuck maintains and all will surely 
the skilled craftaman in a works is all-important, 
is he not treated as such and ut on the staff ? 

the attitude of the unions has not 
been helpful when the idea has bean raised; but 
every engineer must have been disturbed at some 
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time or another by the privileges enjoyed by junior 
office-workers in comparison with those accorded to 
tried servants of the company “on the clock”. 

An analogous position is to-day to be found in 
most drawing offices. At the top are skilled mechan- 
cal designers, mostly in their late fifties or sixties ; 
but where are their successors? The men who 
should be following them started asa apprentices in 
the shops, took the first opportunity to get out of the 
shops into the drawing office, and then proceeded 
by dint of hard work to qualify as associate members 
of one of the Institutions; ths opened the door to 
‘design’, sales and all the other apparently more 
lucrative and socially more attractive avenues in the 
company. Until the importance and the difficulty 
of first-class mechanical design-work on the drawing 
board is recognized in terms of both salary and status, 
the situation can only continue to decline, while 
professional engineers and scientific workers become 
ever more frustrated at the Jack of men able to 
translate their basic concepts into hardware without 
constant supervision. 

The old methods of traming craftamen both in the 
shops and drawing office depended essentially on 
tme. Durmg the War the Ministry of Labour 
trainmg oentres, use of the work of Sr 
Frederic Bartlett, showed that by modern methods 
of selection and trammg a degree of skill could be 
attained by men and women m times that make 
nonsense of the old conception of the five-year 
apprenticeship. One looks forward to the day when 
it will be poasible to review a presidential address 
describing the succeas of a large firm in applying 
acientiflo methods to the selection and training of 
its men. D. B. WELBOURN 


FORECASTING WEATHER 
FROM SOLAR RADIATION 


ORE than seventy years ago Dr. S. P. Langley 
began m ts of the solar radiation and 
ita spectrum. By 1902 his results had led him to the 
belief that the so-called ‘solar constant’ was in fact 
& variable, and that its variations might be an 
important factor in terrestrial weather. In 1905 the 
research was taken up by C. G. Abbot, who has 
continued it ever since with single-minded devotion. 
In the second of the two papers here under con- 
sideration*, he sums up his conclusions, in an 
endeavour to persuade meteorologists to abandon 
their general scepticism or lack of interest, and at 
least to give him a far hearmg. 

There are several reasons for this scepticism. 
Measurements of the solar cohftant have to be made 
through the atmosphere, and even on high mountains 
@ proportion of it fals to reach the ground. In 
theory it ıs poasible to estimate the loas by making 
& series of observations at different solar elevations, 
but ın practice the complex structure of the upper 
atmosphere makes the resulta somewhat uncertain, 
and many meteorologista remain unconvinced that 
the observed variations are not, in reality, vamations 
of atmospheric absorption. Some even regard the 
average computed value of the solar constant as too 

* Smitheonian Miscellaneous Collection . 

Bffects of the Sun's Vaormilon on the Tempeature o Ington, 


D.C. (pp. 14; Pub. 4131), 198, Wo. 4 thon, a Leading 
Weather Klement (Pp 35°; Pub. 4138). Both by CG. Abbot. 
(Washingto 





188, No. 1, Long-Range 
f Wash 


a, D.O.. Smithsonian Tnstitution, 1963.) 
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low by an amount much larger than the observed 
variations. Agreement between values obtained in 
widely different parts of the world has done some- 
thing to meet this objection, though it 1 probable 
that many of the disturbing factors, in the higher 
layers, are world-wide m extent. But even grented 
that the solar constant does vary, the variations 
found by Dr. Abbot are so small—only one or two 
per cent—that their direct effect on surface tem- 
peratures would be barely perceptible. Dr. Abbot 
counters this by the argument that the tcrrestrial 
effects are indirect, associated with changes in the 
location of the sub-tropical anti-cyclones and pre- 
vailing storm-tracks, and the frequency of ‘hurricanes, 
all of which affect temperature and rainfall. 

There is, of course, no doubt that changes do 
occur on the surface of the sun, and that some of 
them are more or lesa periodic—the existence of the 
sunspot cycle and of solar faculm is sufficient evidence 
—end it 1s reasonable to accept that, along with 
variations of other types of radiation, such as cor- 
puscular, ultra-violet and radio wave-lengths, they 
give rise to variations of visible and infra-red solar 
radiation. But Abbot goes far beyond this by 
claiming that these variations are strictly periodic, 
and that they are all harmonics of the double sunspot 
cycle of 222 years. He enumerates at loast twenty- 
three such harmonios, ranging from 2} months to 
272 months. The amplitudes obtained are mostly 
microscopic, of the order of 0-1 per cent. 

Such a complex array would require a rigid mathe- 
matical bass to justify ita acceptance; but the 
method by which it is arrived at is crude and can 
scarcely be described as mathematical at all. From 
the description, it consiste of plotting the data on a 
long curve, regarding it from a distance, and picking 
out the dommant periodicity by eye. This is then 
computed arithmetically and elimmated, tho process 
being repeated until only non-periodic variations are 
left. Anyone who has worked with periodicitics will 
realize the pitfalls of this graphical analysis, for the 
eye of faith only too readily sees regularitics in the 
moet irregular of curves. The process is bolstered up 
by dividing the material into sections; but to the 
critical eye the agreement between the different 
sections is not very good. 

When we turn to the effect of these supposed 
variations of the solar constant on weather, the 
Impression received is equally dubious. Dr. Abbot 
himself writes: “ù would be quus impossible for 
meteorologists to discover these regular periodicities iu 
weather elements had they not first been found tn solar 
vartaiion’’. The italics are his; but ıt is difficult to 
see how this argument helps his case. In support, 
he produces a number of curves illustrating various 
golar periodicities in the temperature of Washington 
and the precipitation of Albany, for various seasons 
and intervals, for high and low sunspot numbers. 
Some of the series seem chaotic, but some do show 
an appreciable resemblance, which is enhanced by 
introducing rather arbitrary shifts of the time 
scale. 

However, one must be fair. No matter how crude Dr. 
Abbot’s methods may appear to a statistician, he has 
the courage of his convictions. In the first paper he 
gives a closer study to the monthly temperatures at 
Washington. In the departures of 1854-1939 from 
monthly averages, he finds no fewer than twonty 
periodicities ranging from 4} to 45} months. Theso 
were used as the basis for ‘predicting’ the departures 
for 1840-51, which were not used in the calculations 
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of the periodicities. The results have a correlation 
of 0-504 with the obeerved values. From about 
thirty Independent values (the figures are smoothed 
over five months) this makes a real connexion fairly 
probable (if it has not been introduced by the 
adjustmenta’ of scale), but is far from justifying the 
claim that it is “obvious and certain”. A further, 
real, forcast is given on the same basis for 1952-59, 
and it is in to compare the forecast tem- 
peratures with the obeerved as far as they are avail- 
able (the observed 


(F) and observed (O) temperatures are smoothed 
over flve months. 


Jan. Feb. Mar. way June 
1052 F 30-1 40h + 47°83 9 ò- 70 °F 
O 420 tib 19-2 BA 64°4 712 °F 

ki A Bepi Nov. Dee. 
F 78 75 66:2 553 44% $5 2 °P. 
0O 738 72-0 68-2 57-8 50-6 4-2 °F. 

Jan. . Mar ey June ay 
1983 F 335-3 359% 8 48-1 Q 63 72-4 78% ‘°F 
Q 48-6 4562 514 S382 8 TL4 JaB OR, 


Considering the extensive smoothing, while an 
‘error of leas than 8° F. might be regarded as a good 
forecast, more than 8° F. would be poor, and more 
than 5° F. bad. The forecast temperatures are 
reasonably accurate for the-first ten months of 1952 
and for May and June 1958, but from November 
1952 to March 1058 and July 1958 they fail badly. 
Twelve good against six bad forecasts that, 
while there may be some basis for Dr. Abbot’s 
predictions, it is far from sound, and certainly does 
not justify the iasue'of a forecast. 
0. E. P. Brooxs 





FEDERAL FOREST 
ADMINISTRATION IN MALAYA 


ANNUAL REPORT FOR 195] 


annual forest reporta of the Federation of 
Malaya Ee 1949 and 1950 gave testimony to the 
remarkable progress being made by the Forest 
Department im agar af the Japanese occupation 
during the 4 World War and the present-day 
troubles (see Nature, 167, 679 (1951), and 169, 700 
(1952)). The report for 1951* by the director of 
forestry, Mr. J. P. Edwards, shows that the progress 
has been continued. 

Further to this, however, the report is of historical 
interest in that, in an introduction on the history of 
the Malayan forests and their t, material of 
vital importance is recorded which has so often been 


lost m other countries in the past through failure of 
records. Aa a rr pana t was 
set up in the Straits Settlement under director of 


gardens. Four years later Mr. H N. Ridley became 
director, and he carried out an extensive programme 
of reservation of valuable forests which would 
otherwise have been entirely destroyed during the 
1910 rubber boom in Malacca ; reservation of forests 
on the hi hills m Penang was algo effected. 
Control the forests was aasumed by the land 
officers in 1895 and continued until 1901. The forests 
of the former Federated Malay States had also been 


* Report on Federal Foress A TOR ee eee 


Mak, ee Ae e By J. P ; 4 
(Kuala Lam Lamport: Govt. Printer, 1052.) 2 Malay or ds. Sd. 
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in charge of the district land officer in Perak, Selangor 
and Negri Sembilan. 

The mtroduction of an -to-date forest con- 
gervancy resulted from a vimt of a distinguished 
Indian forest officer, Mr. H. O. Hill (later inspector- 
general of forests in India), m 1900, who submitted 
@ oomprehensive report an forest administration in 
the Colony. This was followed by the appointment 
in October 1901 of Mr. A. M. Burn-Murdoch (from 
the Burma Forest Department) as the first chief 
forest officer, Federated Malay States and Straits 
Settlaments. Burn-Murdoch laid the foundations of 
the Department as it is to-day. The Department 
bas been fortamate in having had several first-class 
successors to carry on the work so effectually. Forest 
research was started with the appomtment m 1918 
of the late Dr. F. W. Foxworthy as forest research 
officer. Not only did Foxworthy place the branch in 
a strong position which has since been added to 
(including recently.a new up-to-date laboratory for 
research on wood anatomy, mensuration and timber) ; 
but his work also became widely know in other 
parts of the world. E. P. SraHssine 


TERTIARY FLORAS 


rich fossil flora of the well-known Middle 
Tertiary lake bed at Florissant, Colorado, some 
8,500 ft. up m the Central Rocky Mountam regions, 
is notable for ita very numerous species and for the 
excellent preservation of the plant impressions of 
twigs and leaves, with some fruits, seeds and flowers : 
there is also an abundant faune, chiefly of insects. 
The genera] features of the flora are well known 
from, earlier descriptions by Lesquereux, Oockerell, 
Knowlton and others. A recent monograph by Dr. 
MacGinitie*, in the finely produced series of the 
Carnegie Institution of Washington, gives a revised 
and extended account of the flora, with a full analysis 
of ita relationships with other floras of the remarkable 
North American Tertiary series, and special interest 
ia attached to the use of the Florissant plant popu- 
lation as a climatic mdicator, and in dating the lake 
bed, the age of which haa been uncertain. 

A glance at the list of synonyms and changes of 
name indicates the wide extent of the taxonomic 
revision involved. From earlier accounts, some 
258 species have been described ;, but this revision 
reduces the number of well-ostablished species to 
114. Of these, 110 are species of seed planta (mostly 
trees and shrubs) representing 84 genera from 44 
families, and 20 new species are included. The most 
abundant plant in the flora is Fagopsts longifolia, 
belonging to an extinct genus which so far as is 
known is peculiar to Florissant : this genus has 
previously been included in the Fagaceas, but is 
noe Soren by Meee ee ee ee 
evidence of the attached “oones’’ other 
abundantly T apatien ane. Taumees arias 

linguasfolia, Typha lesquereuxt, 
Populus orasea, Sequoia affinis, Oeroccarpus myricas- 
Folwus and Athyana haydenii. Using the fossil species 
the relationships of which with modern species are 
reasonably clear, a com ia made with living 
floras: and the picture of the Florissant flora which 
a Samia tices 

ie es aime 


* Carnegie Institution of Washington. Contributions 
‘Plants of the Florent 
m arnage Inetivtion of W 
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Bacio. The living species most similar to the 
mmajority of the fossil species are found in floras of 
mthe south-western interior of North America, prin- 
<ipally in the Texas—Mexican region; but there 
are also plants at Florissant the present-day 
affinities of which are with Chinese, Californian 
and South American species. For example, the 
fossil species Lomatia lineata, which is identified 
from both foliage and fruit, is closely similar to the 
living South American L. ferruginea, and provides 
reliable evidence for a former more northerly spread 
of the Proteacem, which to-day is characteristically 
a family of the southern hemisphere. The com- 
parison between the fossil species and theese living 
representatives forms the basis of a reconstruction 
of the environment: the wide range and large 
number of species used gives conviction to the 
conclusion that the climate was probably a warm 
temperate one with & pronounced dry season, and 
this has had independent oorroboration from a 
study of the foæil Diptera of the lake beds, as well 
as from the ecological indications of the associated 
sediments. The age of the lake beds is also deduced 
from the flora and is established as early Oligocene, 
after comperison with the Colorado Green River 
flora of mid-Eocene age and the Oregon Bridge 
Creek flora of Oligo—~Miocens age, the two North 
American Tertiary floras of this region which show 
the most significant similarities with the Florissant 
flora. Again, there has been corroboration of this 
from a study of the scanty vertebrate remains and 
from the lithology of the deposits. While many 
of the species differences between these floras are 
no doubt due to extinction, and to migration, it is 
clear that there are at least some species in the 
Florissant flora which are derivative from Green 
River forms, and the resemblances may, indeed, be 
due to continuous floristic development in the same 
area; for example, this may well have been the 
case with the species of the Asiatic genus Zelkova 
in the floras. ? 

Though lacking any cuticular studies, which. 
indeed, may not be practicable with this material, 
such revision and analysis of a Tertiary flora bids 
fair to eatablish some of the history of the angio- 
sperms, both of lineages and migrations, on a more 
secure basis, as well as offering useful mdications 
of geological age and climate. 


REGISTER OF RESEARCH IN THE 
SOCIAL SCIENCES 


HE issue of the “Register of Research in the 
Social Sciences for 1952-8" (pp. 213; 1953; 
25s.), published by the Cambridge University Prees 
for the National Institute of Economic and Social 
Research, London, shows that the total amount of 
research of which particulars are given to the Institute 
is still increasing. This appears, however, to be due 
to the fact that the number of new entries each year 
greatly exceeds those which are removed from the 
“Registar” because they are completed. During the 
preceding three years, the number of new entries has, 
in fact, fallen from 245 to 201, and although the 
number completed has risen from 121 to 140, the 
total number of entries has increased in the same 
period from 334 to 648. 
This seems to show that research work in the 
social sciences tends to be & somewhat protracted 


process. It is obvious that most of the projects are 
being continued over longer periods than three years ; 
but it remains to be seen how long 1t takes before the 
first substantial resulta are usually obtained from 
work of this kind. 

Too much importance should not, however, be 
attached to these figures, or the conclusions based on 
them. The scope of the “Register” and of the projects 
listed in it is very wide indeed; the range is from 
“Soviet Law and Government” and “The Pure 
Science of Politics”, which may be deemed to provide 
a lifetime of work for several scholars, to “What is 
an Office Manager ?” and “A Forecast of Effects of 
Economies in London Telephone Directory Services”, 
which are at least much more limited undertakings. 
The compilation of the “Register” is an exceedingly 
difficult task; but it will not be possible to use it for 
any more fundamental purpose than a mere list of 
work in progress unless the editors decide to prune 
the entries more rigorously. 


DISTRIBUTION OF THE BRUSH 
POSSUM IN TASMANIA 


By Dr. ERIC R. GUILER 
Department of Zoology, University of Tasmanla 


e brush possum Trichosurus vulpecula (Kerr) 
is found in most parts of Tasmania. In some 
localities, however, the distribution of the species is 
partly restricted by the absence of trees. One of the 
most interesting features of the biology of this species 
is the distribution of the black and grey colour 
phases. Pearson! found that there was no climato- 
logical reason for the apparently well-defined dis- 
tribution of the black variety; but a recent 
examination of new material shows an ecological 
correlation of the distribution of the two colour 
phases. 

The brush poasum forms an important part of the 
Tasmanian fur industry, and skins collected during & 
short open season are liable to royalty. The royalties 
received are entered on a return by an offcer, usually 
a policeman, acting on behalf of the Animala and 
Birds Protection Board. The statements are sent to 
police headquarters at Hobart. I am indebted to the 
Police Department for allowing me to peruse the 
returns, which show the number of weater-rat, 


kangaroo, wallaby, ringtail and brush possum skins 


_ taken and the localities from which they came. The 


two colour phases of the animal are sufficiently 
important economically to warrant classification on 
the return as ‘black possum’ and ‘grey possum’. 
Hence it is posible to obtain, assuming the form to 
be correctly entered, a reasonably accurate picture 
of the distribution of the two colour phases. Owing 
to the destruction of all records prior to 1947, those 
for the year 1049 are the only ones available. ‘The 
years 1947, 1948 and 1950-51 were closed seasons. 
The total number of possum pelts taken is given in 
Table 1. 

Owing to the lack of satiafactory evidence of place 
of capture, the figures, on which the distribution 


Table 1 


Number of Tristoeerus pelts teken during the 1049 open season In 
Tasmonm and the number Included In the present survey : 


Black Grey Total 


No, branded 22,7902 68,023 00,815 
No, included in present survey 11,088 83,250 36 238 


1092 E 


—- A'E. 








Ne 
Records 


Distribution of the black and grey colour phases of 
in Tasmanm. The figures gire percentage of greys 


curves are based, do not include about two-thirds of 
the total number of skins taken. However, they do 
include just over 50 per cent of the black skins. 

In the final analyms of the returns, the percentage 
of grey akins for 215 stations was obtained. These 
percentages were plotted on a map and the dis- 
tribution curve drawn. Because In some cases the 
sample was not sufficiently large to be of significance, 
a few records had to be di ed. 

In the present communication I employ the term 
‘possum’ to distinguish the Australian p 
from the American didetphids. In this I am following 
Troughton? and others. 

Fig. 1 shows the distribution of the two colour 
phases of Trichosurus in Tasmania. The treatment 
used is the same as that employed by Pearson (loo. 
cv.), namely, the percentage of greys is shown. 


Individual stations are not indicated but will be 


listed in a later paper. 

The most significant change from Pearson’s map 
is the presence of an area of low percentage of greys 
in the north-east corner of the State. Whereas 
Pearson used figures from some eight stations in this 
area, I have utilized the results from fifty places, so 
giving a more detailed picture. The distribution can 
be seen immediately to be mainly correlated with 
rainfall (Fig. 2), although the presence of high land 
without any stands of large trees may modify the 
carve. In the regions of high rainfall, for example, 
the north-west, wost and south-west of the 


State, there is a high percentage of black possums, 


whereas in areas of low rainfall there is, e high per- 
centage of greys. Thus ,the east coast and midlands 
are rich in the grey phase. The central 

have a very high percentage of greys (98-per cent at 
Great Lake) and this region extends far out towards 
the west coast. The observations for this extension 
are very meagre, båing based on a sample of fourteen 
from only one station, hence the curve is dotted. 


The 40-in. isohyet crosses the north coast in a position ` 


which is significantly close to that of the 25 per cent 
grey curve. Similarly, allowing for an inaccuracy 
resulting from the method of obtaming distribution 
results, the area showing a high percentage of blacks, 
in the north-east, also corresponds to the 40-m. 
isohyet. 
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Fig. 2. Rainfall in on records by the 
s Burosu jini 


Tasmania based 
Hobart Weather 

There are no black poasums on King or Flmders 
Ialands in Baas Straita. This is in accordance with 
Pearson’s findings, th there is a small percentage 
of blacks on Hunters Island, adjoining the north-west 
tip of Taamania. 

In the southern part of the island, the high per- 
centage of blacks im the region extending alm 
oie ie 
rainfall isohyet, nor to the distribution of forest areas. 
This distribution is based on peroen from only 
five stations, so there may be,an tal error, 
though the samples from four of these stations are 
each of more than twenty skins. 

Pearson found a low percentage of black possums 
from the Forestier Peninsula as well as the Tasman 
Saas erp alpen mca A Analysis of the 1949 

bt 22 per cent of the population on 
ea mei Peninsula are black, but I have no 
figures from the Tasman Peninsula. From the known 
rainfall, the figure from the Forestier Peninsula is m 
accordance with expectations. 

The only part of the Tasman Peninsula which 
experiences 40 in. of rainfall is a small area around 
Port Arthur, and in this area there is virtually no 
standing timber, heath being the dominant ecological 
feature. In a 40-in. rainfall belt black poasums 
might be expected ; but in this case local vegetational 
factors do not favour their occurrence. There is a 
similar 40-in. area near Adventure Bay on Bruni 
Island, but I have no observations from that region. 
In the Allonah area of Bruni Island there appears to 
be 100 per cent grey, which is again what one might 
expect. The following general correlation is shown 
in Table 2. 


Tabie 2 
Perosntage of colour phase of Trickoewrus cortelated with rainfall 
Bainfall Percentage possum phase 
> 40 In. AA Oe et 
80-40 in. genie PO OCON pee DERT: 
30 10, per cent grey 


The relative humidity on the east coast and the 
Midlands—Central Plateau region is lower than on 
the north-west coast, weet coast and the south-west. 
The maximum humidity is 95 per cent near the west 
coast (Weather Bureau, 1936). 
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Pearson considered that an invasion of Trichosurus 
took place, the pomt of entry bemg from the north- 
gast comer, at cal that the black form became more 
ybundant the farther the species moved away from 
its point of entry. Huxley’ follows Pearson’s argu- 
ments. On superficial evidence this may be possible, 
Dut I consider it more likely that the black mutant 
arose in regions of Tasmania where the rainfall and 
Humidity were found suitable, and that it has become 
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dominant over such areas. This is more in acoordanoce . 


«vith the accepted general principle that in regions of 
"high humidity the dark races are more frequent. 
BUnder such a hypothesis, the barrier effected by 
Eaglehawk Neck, which was described by both 
HPearson and Huxley as preventing the spread of the 
black form to Tasman Peninsula, does not need to 
™e considered, because the low rainfall of the Penin- 
sula would not be a suitable habitat for the black 
phase. 
It is significant that not anly does the distribution 

apattern of the black possum correlate with climatic and 
vegetational factors, but so, also, does the pattern m 
mhe black rabbit‘. Trichosurus has been introduced 
«nto New Zealand; but it has not been established for 
a sufficient length of time for a rainfall distribution 
pattern to become apparent (Kean, personal com- 
«nunication). [July 29. 
'Prarmon, J., Pap. Hoy. Soo. Tam. 1937, 21 (1938) 

‘Troughton, H., “The Mammals of Australia” (Angus and Robertson, 


Sydney, 1941). 
t Huxley, J. B., ‘“Hrolution—the Alodern Synthests’’ (London, 1942). 


t Barber, H N., “Distribution of the Black Rabbit in Tasman” (in, 


pleparation) 


AMINOLAVULINIC ACID AND 
PORPHYRIN BIOSYNTHESIS 


By Da. A. NEUBERGER, F.R.S., and J, J. SCOTT 


National Institute for Medical Research, MHE HHI, 
London, N.W.7 


T has been known for some time that the proto- 
porphyrin molecule m synthesized in the red blood 
oell by condensation of eight molecules of glycine 
with eight molecules of a oompound derivable from 
a-oxoglutarate!*. Shemin and Kumin’ showed by 
means of isotopically labelled acetate and succinate 
that such a compound appeared to be an asymmetric 
derivative of succinate. On the besis of the isotope 
data then available, & mechanism of porphyrin 
synthesis was suggested‘ in 1950 by which the first 
pyrrolic compound formed in the biosynthesis was a 
dicarboxylic pyrrole (V) with two free a-posttions. 
It was then assumed that the methene carbon atoms 
(dertvable from glycine) were added later; m this 
way the predominance in Nature of porphyrins 
related to astioparphyrim ILL and the occurrence of 
smaller quantities of series I porphyrins could be 


explained. 
With this theory ın mind, we set out m 1952 to 
synthesize a number of compounds formally derivable 


from. glycine condensed one or two molecules of 
succinic acid, which cenit be intermediate in the 
conversion. We hoped that, by labellmg the com- 
pounds isotopically, we would be able to demonstrate 
a higher degree of incorporation into hsmm than 
that obtainable with labelled free glycine or succinate. 

A carboxyl group of succinic acid may be condensed 
with glycine either by N-suceimylation or by an 
a-C-succinylation analogous to the Dakm—West 
reaction. In the first case sucoinamido-acetic acid 
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- acho acid was prepared by condensatio 


“gave the 
acid 


I 
1)93 

i 
(I), and in the second case a-amino-f-oxo adipic acid 
(I1) would be formed. The latter compound, would 
be expected to decarboxylate readily to form 3-amino- 
lmvulinio acid (ILI). By addition of a second molecule 
of succinic acid, succimamido-acetic acid or 3-amino- 
lsvulinic acid could be converted to 3-succinamudo- 
lævulinio acid (IV) by & similar process. This com- 
pound, by an oxidative self-condensation, might 
then form & pyrrole of the type shown below (V). 
A third possibility was that two molecules of 3-amino- 
levulinic acid could undergo a Knorr-type conden- 
sation to give a pyrrole, bearing in addition an/amino- 
methyl «-substituent (VI). 


CO,H | 
CO,H du, : 
da, 
da, do 
i OH,.CO,H — 
È HN 





annnm 


N 
H H 
v yI , 


In order to test these possibilities the \following 


compounds were prepared. (1) [a-“C] sucbinamido- 
of ethyl 
[a-**(J] bromo-acetate with succinimide; in the 





was 
prepared by reaction of methyl succinyl ide with 
diazomethane, and condensation of the resulting 
chloro-ketone with succinimide. Careful hydrolysis 
compound. (8) 8-Amsinolomvulinic 
was obtained from 8-succinamido- 
levulinio acid or from methyl [!*N] 8-phthalimido- 


1004 ` ” ee 
levulmate by acid hydrolysis. <A third synthesis 
consisted of a condensation of phthalyl glycyl 
chloride with diethyl methyl ethanetricar late, 


t hydrolysis of the resulting 

3-phthalimido-lavulinio acid. The latter method was 
designed as a basis for mdividual labelling of all five 
carbon atoms. The ies Of 3-aminolsvulinio 
acid hydrochloride were identical with those described 
by Corwin’, 

Experiments in rats and rabbits showed that 
[a-140] succinimidoacetic acid produced no cant 
labelling in the hem of hæmoglobin isolated five days 
after in Injection, nor was this 
converted to glycine at a significant rate. Testa 
kindly carried out by Dr. J. Lascelles, of the Depart- 
ment of Biochemistry, Oxford, showed that neither 
succinamido-acetic acid nor 8-succinamido-lsvulinic 
acid stimulated porphyrin synthesis in intact’ calls of 

this could have been 
due to impermeability of the cell membrane. More 
conclusive negative evidence was obtained in tests 


of the two unds by Dr. J. E. Falk and Dr. E. 
Dresel, of tis Daparanset of Chemical Pathology, 


University College Hospital Medical School, London, 
in a lysed fowl red cell system’. It seemed, therefore, 
that the firat two poesibilities, mvolvmg either 
suocinamido-acetic or siocinamido-lsvulmic acid, bad 
been excluded. On administration to rats of C'N] 
$-aminolsvulinio acid hydrochloride, either by feeding 
or intraperitoneally, there was same labelling in the 
hemin; but it was about five times lower than that 
resulting from an equivalent dose of [YN] glycine. 
Experimenta in which benzoate was injected at the 
seme time showed that no extensive transformation 
of aminolævulinio acid to glyome takes place in the 
rat. However, testa m-the lysed red cell system, 
kindly carried oub by Dr. Falk and Dr. Dresel, 
showed that aminolevulinic acid is equivalent to 
porphobilinogen (see below) m producing a net 
increase in the levels of uro-, copro- and proto- 
porphyrin. These resulta suggest that the first 
pyrrolic compound formed is, in fact, compound VI. 
In May* and September! this year a structure for 
es aber was advanced, identical with VI. 
ce for the participation of porphobilmogen im 
porphyrin synthesis was obtained recently by Falk, 
and Rimington™, who found that it was 
converted in 60 per cent yield to æ mixture of 
porphyrins when meoubated with 1 bird red cells. 
Before the biological work with these labelled 
compounds was completed, a paper by Shemin and 
Russell appeared, in which it was shown con- 
alusively by the use of both ["N]- and [8-1C]- 
oe aminoleavulinic acid that the incorporation 
und into hemm in a duck red cell 
is forty-four times greater than that of 
paent labelled glycine. The data presented here, 
particularly the obeervations of Falk and Dreeel, 
confirm their findmgs. 

i ts to teat the stability of 3-amino- 
lsvulmio acid hydrochloride in aqueous solution 
indicate that a condensation takes place, at a rate 
which increases with rise in pH, to form a 
which is not porphobilmogen, but which is believed 
to be a derivative of dihydropyrazine, by analogy 
with known reactions of «-amino ketones. It is 

bly either for this reason, or owing to meta- 
bolic instability, that the utilization of amino- 
Isvulinic acid for porphyrin synthesis is so amall 
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when the compound is administered to the whole 
animal. 


We wish to thank Dr. J. E. Falk, Dr. E. Dresel 
and Dr. J. Lascelles for their co-operation in the 
testing of thease compounds, also Dr. N. Berlin, who 
assisted in the final stages of this work, a full acoount 
a a oa aa ar 
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1 Wittenberg, J~ and Shemin, D., J. Biol. Chem., 198, 108 (1060). 
* Muir, H. ML, and Nouberger, A., Dionem. J., #7, 07 (1060). 
*Shemin, D.. and Kumin, B., J. Biol. Oham., 198, 987 (1052). 
‘Neuberger, A., Mutr, H. ML, and Gray, O. H , Nature, 185, 948 (1950) 


'. HL, Btookem. J. (in tbe 


press). 
acs O H., Rimington, O., and Kennard, O. Watwre, 171, 875 


n Copaon, H., Natwre, 178, 457 (1053). 


Fep Dremel, E. I. B, and Rumtngton, O., Næzwre, 17A, 202 


a a i a e 


Ca 


BIOLQGICAL SYSTEMS AND THE 
PRINCIPLE OF MINIMUM 
ENTROPY PRODUCTION* 

By Dr D. C. SPANNER 


Department of Plant Physiology, Imperial College of Sdence 
and Technol, leaden bä 


“HE idea of a steady state is one which makes a 
‘fairly immediato appeal to our intuition, though 
it is not always clearly distimguished from the 
equilibrium state. In both, the. obgervable charac- 
taristica of a system show no change with time; but 
while m the steady state there are one or more 
macroscopic processes continuously proceeding, any 
processes occurring in -the i state are 
ted rather than obeerved. The number of 
inot observable processes soccompanying the 
steady state is spoken of as its ‘order’, and with this 
convention equilibrium becomes merely the steady 
state of zero order. It is a well-known fact that a 
system left to itself reaches equilibrium when ite 
entropy has increased to the highest possible value ; 
and this consideration raises the question as to 
whether ‘there is not sonte comparable ‘variation 
prinaiple’ which could be established for the steady 
state. On the besis of the first and second laws of 
thermodynamics alone it proved impossible to find 
such & ization ; but an advance was made in 
193] when the Norwegian physicist Onsager intro- 
duced into thermodynamics the principle of micro- 
scopic reversibility, which simply states that if at a 
given instant the motions of all the particles of an 
isolated system could be exactly reversed, the system 
would retrace ita former history. 


Principle of Minimum Entropy Production 


This led, in the hands of Prigogine and others, to 
the realization that the characteristic property of a 
system which always tends to a minimum and which 
reaches it in the steady state ia the entropy pro- 


‘duction ; that is to say, the rate at which entropy 


TBA misia nce ar an Aidis delivered At ihe Shetiels meee 
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No. 4369 December 12, 1953 


duction is actually zero; but steady states arise 
when in one or more ways the system is constrained 
way from equilibrium. In theese circumstances it 
mroadjusta i under the influence of the constrainta 
to just such an extent as to reduoe its entropy pro- 
duction to the smallest poasible value. Thus, if a 
uniform solution in a rectangular vessel has opposite 
faces maintained at different temperatures, a partial 
#eparation of the constituents occurs (Soret effect). 
In accordance with the principle under discussion 
the concentration gradients which arise develop to 
the extent necessary to reduce the heat flow through 
the system to a minimum. If they are prevented 
from developing, say by thin partitions, the heat 
flow will remain at a higher value. 

Of course, the fixed oonstrainta applied to the 
system need not take the form of temperature 
differences. Gradients of concentration or chemical 
activity may be imposed, giving rise to transport 

processes as in the above example. Further, scalar 
ager like chemical affinity may be involved, and 
these will produce contmuous chemical reactions. 
Whatever the nature of the imposed ‘forces’, however, 
the system will readjust itself in any way open to it, 
and this readjustment, will go only so far as suffices 
to reduce the total of the internal dissipative pro- 
ceases to their lowest possible value. How low this 
value will be it is impoæible for thermodynamics to 
say. Sometimes the entropy production may fall 
soarcely at all; at others, it may become almost zero. 


Biological Systems 


Since biological systems are, broadly speaking, 
isothermal systems, it is more convenient in their 
case to speak of free energy rather than of entropy. 
Thus the steady state becomes a state of minimum 
dissipation of free energy. Put into this form, it 
appears that biological systems will ahow a tendency 
to conserve their free energy, a tendency already 
implied in ordmary physical laws. On the 
scale, as Prigogine and Wiame?! have pointed out, 
thia is rather clearly the case, for ving organisms 
show a progressive decline during their lifetime im 
their rate of metaboliam per unit mass. An obvious 
difficulty, however, lies in the fact that the curve of 
free energy dissipation does not fall consistently 
throughout the lifetime ; even adult organisms show 
periodic outbursts of activity during which their 
energy dissipation must sharply increase. This, 
however, may be reconciled with the principle in at 
least two posible ways : sometimes the free energy 
diasipation may rise owing to a change in the external 
constraints, as when day succeeds night, or a meal 
is bie ; and sometimes a quiescent condition 
may be merely a metastable steady state. This latter 
may be the case when. without environmental 
stimulus, an animal becomes stirred to activity. In 
both cases the system may be supposed to move to 
a new steady state, determined im the first case by 
the new external constrainta ; and in the second, by 
the consideration that it is a more stable conditaon 
under the old constraints. 


Structural Features of the Cell 
Turning to the individual cell, it is possible to 
interpret some of ita structural features as illus- 
trations of the principle. Consider, for example, the 
perhaps universal occurrence of a fatty membrane of 
extreme delicacy around the cell, and probably around 
many of its internal structures as well. In an open 
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system such as the cell, difusion of metabolites 
inwards and outwards across ita boundary will be a 
very easential part of its metabolio processes. Buch 
diffusion, representing a dissipation of energy, is 
very materially hmdered by the presence of the 
membrane, and it thus becomes possible to conceive 
of lipoid molecules arranging themselves in the most 
restrictive position much as & sponge doea in an 
emptying bath. Similar considerations may, possibly, 
govern the structural localization of enzymes in the 
oell. 


Blochemical Considerations 


With regard to biochemical considerations it would 
seam that the principle has some very interesting 
mnplications. The enzyme phosphatase added to an 
aqueous solution of glucose phosphate will hydrolyse 
it to glucose and phosphoric acid, the standard froc 
energy of the reaction being about 8,000 calories. 
If, however, a suitable alcohol be first added the 
phosphatase will catalyse the production of alkyl 
phosphate rather than phosphoric acid, in spite of 
the fast that the standard free energy change is 
considerably less, perhaps about 1,000 calories. Rings 
the dissipation of free energy is the underlying 
principle regulating the direction of its vital pro- 
cesses, it is not at once apparent why the cell should 
choose a reaction dissipating a smaller amount of 
free energy when a reaction dissipating a larger 
amount is available to it. It would seem possible 
that this is an example of the minimum entropy 
principle, and that what actually happens m the 
above case is that after a short initial period of 
hydrolysis the system readjusts itself so that as far 
es possible the transphosphorylation of the alcohol is 
favoured at the expense of the production of acid. 
If this is so, then it can be seen that in a general 
way ordinary physical principles will lead to such an 
organization of the biochemical life of the cell that 
the pattern of change will be made up of small free 
energy steps, no doubt a most important factor in 
its energy economy. Such a pattern of organization 
has often been noted. 

In this connexion one may see a new significance 
in the use, by the cell, of highly specific enrymea. 
By canalizing biochemical reactions into what are, 
in effect, narrow channels, the cell may create the 
possibility of the state of minimum dissipation being, 
in fact, a state of very low dissipation. This state of 
affairs is analogous to the use by the cell of a lipoid 
merobrane of pronounced specific permeability to 
seal its boundaries. 


Periodic Changes In the Environment 


One interesting general consequence of the principle 
is revealed by the response of organisms to rapidly 
interrupted stimuli. Once a constraint has bean 
applied, a system begins to adjust itself to the con- 
dition of minimum dissipation. This, however, 
requires time for ita attainment. If the constraint 
or ‘stimulus’ is removed and reappled at sufficiently 
short intervals it will have a greater effect per unit 
time of its application than if ıt acted ateadily, since 
the system will never be allowed to reach its most 
conservative condition. Such a behaviour us shown, 
for example, in flashing-light experiments on photo- 
synthesis, or in the enhanced rate of growth of roots 
rotated in a klinoetat. 

1 
Prigogine, I.f Etude bade. irmoan iera Irrévermbles 
* Prigogins, I., pares Wamms, J. E., Axperuntia, 2, 461 (1040). 
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“No notice is taken of anonymous commundbations 


Terminology of Enzyme Formation 


Ir has been recognired for many years that in, 
mucro-orgenisms the formation of a large variety of” 
enzymes can be specifically induced by exposing cells 
to compounds which are substrates for the enzymes 
in question. Recently, the same phenomenon has 
been demonstrated In a mammal, and it will prob- 
ably prove to be a ed of biological 
systems. Since a this dort can occur 
against a constant Re background, it must be 
distinguished from a change in enzymatic constitution 
that is primarily mutational. In order to 
between these two phenomena, microbiologists have 
for many years referred to the former type of enzymic 
variation as ‘enzyme (or enzymatic) adaptation’. The 
term was, perhaps, an unfortunate choice** since the 
word ‘adaptation’ has an old and well-established 
biological meaning. In biological parlance, ‘adapta- 
tion’ denotes the modifications of either structure or 
fonction which increase fitness; mechanism is un- 

ecified, and in fact both phenotypic. and genotypic 

are included thereunder. Logically, there- 
fore, ‘anzymatic ada ion’ should denote a modi- 
floation of enzymatic constitution which inoreases 
fitness, irrespective of whether it involves genotypic 
- or phenotypic change, and microbiologists have in 
fact often used it in this broader sense‘, 

The use of the term ‘enzymatic adaptation’ to 
describe the direct induction of enzyme formation 
is open to objection for a second reason: enzyme 
formation can be specifically induced under conditions 
which preclude function of the enzyme so formed?*, 
a proceas which might be expected to have & negative 
effect (if any) on the fitneas of the organism concerned. 

It might prove unpractical to sbandon the use of 
the term ‘enzyme ean ion’ altogether at this 
stage ; Gat we should to suggest that, m suit- 
able cases where it is le to be more precise as 
to the nature of the underlying the increase 
in enzymic activity, a more accurate and significant 
terminology be employed. We therefore the 
following terms and designations; previously used 
terms are placed m thesis. A relative increase 
in the rate of synthesis of a speciflc enzyme 
ee a A E E E a Famine Gs 
an ‘enzyme induction’ (enzyme adaptation). Any 
subabance thus inducing .ansyme synthesis is an 
enzyme ‘inducer’. An enzyme-forming system which 
can be so activated by an exogenous inducer is 
‘inducible’, and the enzyme so formed is ‘mduced’ 
(adaptive). Although many compounds oan act both 
‘aa inducer and substrate, the terms are not equivalent. 
Certain substrates for induced enzymes are not 
inducers, while some inducers cannot function as sub- 
strates of the enzymes the formation of which they 
eliort®. 

Many enzymes are formed in considerable amounts 
in the absence of an exogenous inducer. Such enzyme 
formation is ‘constitutive’ (constitutive). The amount 
of a constitutively formed. enzyme can frequently 
be increased by induction, and it is also 
posible to biai mutants in which synthesis of & 
particular enzyme is wholly constitutive (that is, nob 
increased by any known imduocer), nop & parental 
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inducible™. Thus ‘constitutivity’ and ‘inducibili 

are properties of enzyme-formmg systems, not, of 
enzymes per ss, and can be used as aignificant ex- 
preasions only m a biological frame of reference, not 
in @ chemical one. It should be streased that the 
notions of constitutivity and inducibility are relative, 
not absolute; im any given biological system, a 
certain fraction of a particular enzyme-forming 


a may. be constitutive, the remaining fraction 
ible. For the sake of convenience, one may 


wish to refer to ‘an induced e’ or to ‘a oon- 

stitutive enzyme’; but it should always be kept in 

mind that these are shorthand regions for ‘an 

enzyme the formation of which is largely or entirely 

inducible (or constitutive) in the particular organism 
oonocerned’. 


The exposure of an organism to a single inducer 
which is also a substrate may result in the induction 
of a sequence of enzymes, since the metabolism of 
the primary, exogenous inducer gives rise to the 
formation of a succession of Intermediary metabolites 
each of which in turn serves as an inducer for the 
enzyme which converts it into the next member of 
the metabolic chain. This phenomenon is termed 
‘sequen tial induction’ (gimultaneous or succeasive 


adaptation). 
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Nomenclature of cycloHexane Bonds 
Iv was shown originally by X-ray and electron 


permanent form of the oyslohexane ring is that 
strainleas form which is sometimes likened 

to a chair or a staircase. Geometrically, ita chief 
feature is a six-fold alternating axis of symmetry. Its 
twelve extracyclic bonds fall into two classes’: six 
lie parallel-to the axis, while gix extend radially 
outward at angles of ‘+ 100°5° to the axis. The 
stereochemical properties of substituents bound by 
these two claases of bond are so different that a 
need has been felt for verbal and symbolic means of 

the classes. 

The first ion’ to this end ted the six 
ie ae a e n a x’. However, 
although these symbols have been considerably used, 


+ “ 4 
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heir'origins in the- Greek 
heir. allocation between two olaasesa of bond, have 
eenfound difficult to remember. A more obvious 
lescription was given"® when the six parallel bonds 
were called ‘polar’ and the others ‘equatorial’ by 
inalogy with the’ geographical terms. This nomen- 
lature has had a wide use, but is unsatisfactory in 
sat it employs the word ‘polar’ for a stereochemical 
soncept,- thereby to confuse discussions which 
«aave to take account of the electropolar nature side 
yy aide with the stereochemical character of oyelo- 
seaxane substituents. 

The purpose of this communication is to suggest 
+ simple change which avoids these difficulties. It is 


become symbo term. Was 
to us by Prof. C. K. Ingold, University 
Jo London.) The private discussions we have 


had with friends and colleagues lead us to hope that 
Ehi suggestion may find favour. 


D. H. R. Barron 
Birkbeck College, University of London. ` 


O. Hass, 
University, Oslo. 
K. 8. PITZER 
University- of California, Berkeley. 
V. Pre toa 


Federal Technical Highschool, Zurich. 


X. W F. Reitz, A. W. and Stookmair, W. S. son 
Chem., D, 8%, 229 (1036). 
< Hameoi, O. Tideckr. Kjemi, Bergs. Ma, 8, 8% (1043). 
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Determination of Dry Mass, Thickness, 
Solid and Water Concentration in 
Living Cells 

Ix previous communications it has been shown 
that the measurement of phase change by interference 
microscopy can be used for determining the dry mass 
“of living oells!, and the measurement of refractive 
index enables the concentration of solids and water 
to be calculated’. The combination of these techniques 
«gives a method of measuring the thickness and hence 
the volume of cells. 

The „principle of the method is to measure by 
interference microscopy the phase changes produced 
by an object when immersed suocceasively in two 
media of different refractive indices. Let u be the 
refractive index of the object, and + ita thickness. 

Let 91 Ps be the phase changes measured when 


the object is in media of refractive index 
diy, Ha respectively. Then 
y a (u — ut; Pa = (H — pa) t 
Hence u = Hi = Pa f m P Pa 
Pi — Pa Ma — Hi 


These two measuraments thus suffice to determine 
both the refractive index and the thiokneæ of a homo- 
geneous object. 

In the case of living cells, we can write: 


u = ue + ad, 


where u, is the refractive index of the intracellular 
fluid (effectively a dilute salt solution with a re- 


end particularly 


fracting index Mees, Ga ee te 
mean very close t of the cell solids, which 
can be taken as 0:0018, and O is the concentration 
of cell solids expressed aa grams per 100 ml.’ If the 
cell is immersed in two diffèrent concentrations, C,, 
C» of ‘a suitable protein medium', we can write 
Bi = pe + a0, and py = ps + a0). , 
m ROM andi o EO . 
P — Pa ay C) 


In practice, the method is greatly simplified by 
carrying out the first measurement of phase change 
(pı) in a saline medium. In this case 0, = 0, so that : 

0 


Hence we obtain O 


O sic Ons and £ wm 2122! m 22 
a. opa a0, 


The experimental procedure is thus to measure the 
phase change first with the ocell mounted in a saline 
medium, then to run in a dilute protein solution 
under the doverslip and take the new measurement. 
Not only does this method give more information 
than either straightforward interference microscopy 
or refractametry alone, but also it has the important 
ad of not requiring an accurate refractive 
match and of allowing the use of much less oon- 
ee ee eee 


"Typical sel obtained for different regions of the 
of human oral epithelial cella are given m 
Tabb 1. Values for dry maga per unit area in grams 
per square micron, thickness in microns, and oon- 
centration of solids in grams per 100 ml. have been 
calculated. The concentration of water as 4 per- 
centage of total wet weight is given with snfficient 
accuracy by 100—O. Monochromatic green mercury 
light (2 546 mp) was used for the measurements. 


144x107" 


2-07 x 10°" 
0-38 x 10°" 
0 g2 xig 





Tt will be seen that there is a considerable range of 
variation of thickness in these celle, though, they are 
` all very flat. On the other hand, the concentration of 
solids lies within the range previously reported® and 
is much more constant. Refractive index and solid 
concentration are much more fundamental quantities 
than the phase change or dry mas, which depend 
on local variations in thickness in diferent parts of 
the same cell, A knowledge of the distribution of 
y inoa by I tenes or very ted value: 

The determination of solid concentration either as 
described hare or previously? is virtually eesential. 
In homogeneous regions of the cell the volume can 
be found by in ing the product of the projected 
surface areg and As will be discussed 
elsewhere, however, serious errors may 
the cese of very heterogeneous regions, and 
i calculations oan be made, im 


“'T wish to acknowledge the help recaived as John- 
ston, Lawrence and Moseley Research Fellow of the 
Royal Society. This work was carried out with 
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interference microscopes kindly lent by Messrs. 
Obarlea Baker and Mr. J. Dyson. 
R. Barge 
Department of Human Anatomy, 
University Museum, 


Barer, Ru, Hare, 168, $06 (1082) 
* Barer, R., and ee ae a 
R. ‘A, and Tkeesyk, © vate eal TED (18 


. Origin of the Pituitary Body of — 
Pe - Chordates 


7 My earlier investigations on the neural gland of 
tunicates may perhaps throw some light on the origm 
of the pituitary body in vertebrates. I have adduced 
evidence’-‘ that the neural gland (plus ciliated pit) 
of tunicates is the homologue of the Tae 
pituitary body. The mouth of the ciliated saul ni 

is the homologue of the opening of Rathke sea 
and as such does not enter into the structure of the 
pituitary proper. The stage in the development of 
the tetrapod pituitary at which Rathke’s pouch is 
open is thus a ‘recapitulation’ of a phylogenetic step, 

still extant in sscidians. 

Now what is known of the function of the pituitary 
in ascidians ? I have shown that it is a chemo- 
receptor for detecting the presence of gametes of 
its Own. species in ingested water; and it 18 probable 
that it may also act as a sense organ (in Salpa at 
least) for assaying the relative abundance of particlery 
(food particles) in the ingested water®. Can it be 
that the pituitary is primitively-a sense organ ? This 
is the hypothesis which beat fitte the data. The only 
proved funotion of the pituitary in ascidians is that 
of chemoreception, and the ascidians are more 


P than any other chordate whose pituitary 


. from the 


been investigated ; moreover, no other chemo- 
receptor is known in ascidians. The pituitary seems, 
m fact, to be the organ of olfaction in these forma. 
It has often been postulated that the pituitary ahares 
with the nose pro an olfactory function in the 
cyclostomes ; and f R. Dohrn informs me that 
recently workers in his laboratory have shown this 
to be go in Torpedo. It has been replaced, however, by 
the ‘nose’ for this function im the higher chordates. 
Why has such a replacement taken p ? 

It seems most likely that the change from a benthic 
to a nektonic way of life has neceeattated the develop- 
ment of a faster-acting olfactory organ than the 
pituitary body, in which the passage of information 
to the brain is chemical*. The new, 

ita information by 


olfactory organ, of course, 
. nerves. It may be, deed What tho ne elcome 


organ develops by innervation of part of the piturtary : 
the association of pituitary and nervous olfactory 
organ in the cyclostomes may perhaps suggest this. 
However this is, the pituitary proper, having lost ita 
olfactory function, now presumably remains because 
its Incretory producta, once just of use for conveying 
information to the brain, have meanwhile become 
important for other purposes. For example, the 
gonadotropins of the pituitary, which’ in ascidians 
convey information of ire presence of gametes to the 
brain, have in the vertebrates become essential to 
the gonads for ther development: the site of action 
of the hormone has from the brain to the 
gonad. The reflex chain of the ascidians, deduced 
ta described in an earlier paper’, 
has been short-circuited to some extent, cuttmg out 
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the neural arm of the reflex aro, so that both arm 
are now hormonal. The organ, the original function 
of which has become obsolete in higher chordates» 
remains because its incretory products have becom» 
espential to the body. This seams to be yet one mor» 
example of the rule that endocrine organs originallye 

some other function. Thus the the thyroid i 
first a feeding organ, the endostyle, and when thi 
method of feeding becomes obsolete in the evolu 
tionary ascent the endostyle has to remain as » 
purely endocrine organ, since an imncretory produc 
has become easential to the body; the pmeal is firs 
an eye; the gonads are reproductive organs befor 
they are endocrine glands; the first function of th 
pancreas seems to be to secrete digestive enzyme 
In every one of these endocrine glands, inoludmg th» 
pituitary body, the endocrine function seams to be 
secondary. The first function of the pituitary woul 
appear to be one of chemoreception. 


i Davro B. CARLIEBLE 
Marine Biological Laboratory, 
Plymouth. Sept. 1. 
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Premature Oviposition in the Hen 


Ir has been reported recently! that after variou» 
operations on the albumen-secreting region of the 
hen’s oviduct, oviposition oeased almost entirely 
This failure to lay was taken as evidence of a failure 
to ovulate and was attributed to inhibition at th» 
pituitary gland by direct nervous stimulation fron 
the oviduct. 

During similar experiments, reported im thi: 
communication, it was noticed that if a we of sutuur 
silk was placed in the shell gland in the manne 
described by Huston and Nalbandov’, oe 
duction of normal hard-shelled eggs was rep Dy 
the uction of soft-shelled eggs in more than hal 
the birds operated upon. In these birds ovulatior 
continued at nearly the same rate as before thx 
operation ; but the yolk could not be retained in thi 
oviduct long enough for egg formation to be com 

leted. About half the resulting soft-shelled egg 
iid. maaana aud Ghia’ veh rere of yolk) a: 
albiimen only. 

Table 1 shows the number of normal and abnorma 
eggs produced by eight of the fourteen expermenta 
birds for up to forty days after the operation ; thi 
remaining six birds and six controls continued laying 
normally at an average level of 70 per cent. 


Table 1 
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- H m Mo. of hard-shelled eggs; S — No, of soft-abelled eggs. 
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These experimenta are continuing and will be 
‘eported in detail later. 
A. H. 8yrs 


Poultry Research Centre, Edinburgh 9. 
Huston, T. M, and Nalbandov, A. V., Badoorin., 5B, 140 (10538). 


Thermal Contraction of Collagen and its 
Dissclution'with Elastase 


THe structure and chemical characterization of 
jlastic tiasue by means of elastolysis and electron 
nicroscopy have been studied by Hall, Reed and 
Tunbridge!, and by Lansing, Rosenthal, Alex and 
Dempsey’. The results of both laboratories agree 
n showing the complex nature of collagen-free elastin 
originating either from sorta or ligamentum nuchm. 
win the elastic tissue the existence of a cement material 
—matrix—is suggested, of which the physical and 
themical ies are similar to the fibrils mbedded 
n it. tly, Schwarz and Dettmer’, working 
with fresh aorta imbedded in cremolan (Dimnat- 
rAretie), found that during dissolution of elastin 
bree by elastase, only the matrix called Kttiswbstans 
ais diasolved, while fibrillse remain intact and can be 
xamined in the electron microscope. The elementary 
Mibrills of the elastic fibres are identical with the 
«collagen fibrils and also are periodically coroes-striated. 
The discrepancy between the results of Hall eè al.! 
wand of Lansing st al.*, on one hand, and of Schwars 
«nd Dettmer*, on the other, could be explained 
by my observation’ that if fibres of collagen or 
purified collagen tissues are contracted by heat they 
<an be dissolved by elastase. In order to obtain 
purified elastin the tissue must be boiled; the same 
procedure was employed by Stein and Miller, who 
boiled the ligamentum nuchæ' in water for many 
days to remove oollagan. ing et al.” described 
the preparation of pure elastin by boiling the tissues 
with 0-1 N sodium hydroxide for 45 min. at 98°. In 
their experiments, the amorphous matrix as well as 
the fibrillsa imbedded in it were dissolved durmg 
elastolysis, whereas in the I ta of Schwarz 
and Dettamer?—without heat daura lon eksta 
produced only the dissolution of the Kittsubstans. 
The collagen can be dissolved by elastase if it is 
kept in water of 70° for 5-10 min., or in 2 per cent 
acetic acid at 60° for 5 min. Partridge* has shown 
that from dried powder after a short heat 
treatment with water at 60-70° a soluble mucoid 
may be extracted. The temperature aie alge to 
liberate mucoid is reduced in the presence of caletmm 
chloride, alkalis and formamide, and the conditions 
necessary to secure extraction in good yield are 
generally those which give rise to thermal contraction 
of collagen. Usmg Achulea tendon of cattle in my 
experiments, I succeeded in showing that during 
thermal contraction in water 5-6 per cent of the dry 
weight of collagan can be extracted. The extracted 
substance contains 6-8 per cent of polysaccharide, 
determined by Rimington’s method‘, which is 235- 
30 per cent of the polysaccharide contenta of the 
collagen. The transformation of collagen to an 
elastolytically soluble substance at lower temperature 
does not take place with 10 per cant calcium chloride 
or formamide; but it ocours in presence of 2 per 
cent phosphotungstic acid. Heat-denaturated collagen. 
fibre, as well as phenol-treated collagen fibre, is rubber- 
like, showing elastic properties. 
After thermal contraction, collagen loses its swelling 
capacity and is solubilized by elastase ten times faster 
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than elastin itself. Bee substance 4 elastolytically 
diasolved collagen—-called collagenolysate—is in re- 
spect of protein precipitation and dialysis similar to 
elastolysate derived from elastin. During dissolution 
the dicarboxylic amino-aci ic and glutamic 
ecids—of the collagen molecule are liberated in all 
probability from their amide bonds; thus in the 
collagenoclysate using Willstatter’s method, 1:1-1-2 
mol. COOH/gm. collagen is found. 

Both oollagenolysate and elastolysate show & 
strong reducing action for which their polysaccharide 
content (1-2-1-8 per cent) cannot be responsible. 
This reducing capacity is revealed in the consumption 
of bromine or iodine, in showing positive reaction 
with Sohiff’s reagent after precipitation with 5 per 
cent phosphotungstic acid, and also in givmg— 
without alkali treatment—red coloration with the 
Ehrlich reagent (p-dimethyl-amino-benzaldehyde) 
characteristic of pyrrole derivatives. These reactions 
misled us im our previous work’, ing the pres- 
anoe of a greater quantity of carbohydrate (10-12 per 
cent) resembling glucosamine in the elastolysate. 

In respect of amino-acid content, collagen differs 
from elastin in that it contams four to five times 
more dicarboxylic amino-acids. Probably the 
collagen fibrils are surrounded with the muco- 
polysaccharide-like envelope bound by the dicarb- 
oxylio acids; this prevents the elastase from 
attacking the appropriate group of molecules and 
exercising ita digesting effect. If the mucopoly- 
saccharide is removed by heat denaturation, the 
elastase dissolves collagen, which means that m 
collagen as well as in elastin the same structural 
elernenta are + upon which elastase acta specific- 
ally. In mi adapa the elastolysis of heat-denaturated 
collagen obtained from rat’s tail by means of the 
polarization microscope, 1t was shown that in agree- 
ment with Partridge’s' resulta the contraction of 
collagen fibre is followed by its relaxation, depending 
on the heat and the salt concentration of the medium. 
Elastolysis ensues only in cases in which the fibres are 
already relaxed, and the first effect of elastase is to 
segregate the collagen fibre into fibrils parallel to its 
long axis like a broom. Then the fibres gradually 
lose their double refraction and fall to pieces. All 
these experiments seem to support my former view 
that the mechaniam of elastase action consists of 
depo ization of the protein molecule and trans- 
formation. of the rod-shaped molecule into globular 

roteins. Experimente (unpublished) show that 
following the depolymerization induced by 
elastase, a component arises which gives a mean 
molecular weight of 10,000-20,000. After inactiva- 
tion of the enzyme, the breaking down contmues and 
gives rise to products of a mean molecular weight of 
about 2,000. : 

A paper containing the detailed resulta of the 
experiments will be published m the Acta Phys. 


Hung. 
I. BANGA 
First Department of Pathological Anatomy 
and Experimental Cancer Research, 
University of Budapest. 
Oct. 9. 
1 Hall, D. A. Reed, R., end Tonbridge, R. H., Nature, 170, 204 (1052). 
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Tus - observation of Dr. Banga that thermally 
contracted tendon collagen is dissolved under the 


„course of a search for a substrate for elastase, 
“we have also _ observed. parer 

both from Achilles tendon and 
on. In addition we have found that 
elastase, acting at pH 8-7, causes the dissolution of 
the water-insoluble protein in bovine arystalline lens 
and of the lens ©. The dissolution of lens capsule 
1B particularly interesting, eine the material shows 


from rat tail 


between 60° and 70°. Wo have thus shown that 
‘elastase will attack a collagenous material even when 
it has not been thermally contracted. 

The complex structure of aorta and the close 
aseociation of collagen and elastin in this 
material makes it diffcult for us to accept Dr. 
Banga’s in tion of the work of Schwarz and 
Dettmer*. With reference to their observations that 
‘the elastin fibrils are not dissolved under the action 
of elastase and are similar to collagen fibres in oer- 
tain respecta, we would point out that the particular 
set of conditions, they loy, namely, incubation 
for ten hours at 87°, and pH 7, are not optimum for 
the action of elastase’, aad, moreover, they do not 
seem to have taken any special steps to remove 
collagen. The possibility pomted out by Dr. Banga, 
-however, that the fibrillar structure of elastin may 
- be altered in some way during the heat treatment 
employed for the removal of associated proteins is of 
fondamental importance, and one which must be 
constantly borne in mind. 


Se of Medicme, 
niversity of Leeds. 


* Hall’ D. A, Abstr. Sind Oong. Biochem., p. 272 (1082), 

' Pirie, A. J. Bloabem., £8, 868 (1051). 

*“Bobwars, W., and Dettmer, N.. Virehows Arok., 383, 243 (1053). 

- ‘Hall, D. A., Read, R., and Tunbridge, R. H., Maturs, 170, 264 (1058). 


ip Dipping’ Procedures In Paper 

pone raphy: a Specific Test ü 
ydroxy-proline 

e dices Gok eee 


many reagenta of greater or leas 
- gpecifloity.. We wish to report our experiences in 
locating compounds on paper chromatograms by 
the successive application of several reagents with 


. different specificities. 


: We have used mainly the better-known amino-acid 
and amine reagents, and find that several of them 
can be used one over the other if applied in an 
.appropriate order. The -use of Pauly reagent to 
confirm the identity of histidine after location with 
ninhydrin was advocated by Dent, and the use of 
two reagents, te, usually with the second 
applied to selected areas of the chromatogram only, 
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has been méntioned by others’. Application t 
selected areas only is to be avoided if possible, sinc 
this is likely to miss the of other interest: 
reactors, as well as anding with a blotched chromato 
gram. We have used only the ‘ Ing’ technique 
for application of the reagents ; and we obtab 
a very uniform background even after four reagent 
have been superm 

Ninhydrin, isatim and. Ehrlich reagents are prepare 
and used in the manner already reported’. Our dim 
reagent for the Sakaguchi reaction is a 0-1 per cen 
solution of 8-hydroxy-quinoline (oxine)* in acetone 
after Ing in air, the paper is then ints 
a solution of 0-2 ml. bromine in 100 ml. N/2 sodiun 
hydroxide; argmine and other guanidines giv: 
brilliant orange-red areas, fading slowly. The modifie 
diaro reagent formed from amy] nitrite and p-anisidim: 
in ethanol’ gives excellent results as a dip reegen 
for histidine and other mminaszolee, but poor Treal 
with i The nitroso-B-naphthol/nitrio acir 
reagent of Acher™, specific for tyrosine and oertai 
of ita derivatives, can be applied as acetone solutions 

After applying one reagent, the chromatogram it 
heated or left for full colour development to proceed 
Spots and colours are then marked with pencil 
the next reagent applied to the whole chromatogram 
and so on. We term this a ‘multiple dipping 
procedure. 

Maximum information is given by sequences such 
a8: ninhydrin or isatin, followed by Ehrlich reagent, 
followed by Sakaguchi reagent or diazo reagent. 
Ninhydrin can be a pin over isatin. 
notable exception of hydroxy-proline (see below), 
the colours by amino-acids with ninhydrin 
and/or isatm are rapidly ‘rubbed out’ by the strongly 
acidic Ehrlich reagent, which must therefore be 
applied after these two. It can, however, be followed 
by Sakaguchi reagent, or by the diazo t if 
2N sodium hydrants is used as dip solution for the 
coupling reaction. The nitroso-p-naphthol reagent 
is applicable after ninhydrin or isatin, but ita sensit- 
ivity is considerably diminished. Other sequences 
of these reagents are incompatible or of little value. 

This multiple dipping technique is useful for con- 
firming, by specific reagenta, the nature and position 
of components first located by a general reagant ; 
fit aoeenlin those alts o.e vane oe citiale eco, 
and for revealing two or more seta of components 
which do not each respond to the same general 
reagent (for example, urinary indolic compounds in 
the presence of amino-acids). A single pansies 
obromatogram. treated with four separate and 
reagenta can often give more mformation & 
two-way chromatogram, with consequent saving of 
time and labour. We are at present utilizing the 
technique in the photometric scanning of chromato- 
graphic stripe, the a opener of the various reagents 
yielding records which are directly comparable, 

In general, the usual colour responses and sensitiv- 
ities of amino-acids to the reagents mentioned are 
almost unaltered by previous treatment. One im- 
ser pa constitutes a highly sensitive and 

or hydroxy-prolins. After heating with 

Jae a T pa blue colour due to hy 
proline is replaced by an intense Bed aortas -red (cerise) 
colour within a few seconds applying Ehrlich 
t over it. The affect ie not seen when either 
hes or dimethylamino pe E is applied 
alone. This colour test will detect hydroxy-proline 
at a concentration on peper chromatograms of 
0-1 pgm./sq. am.—oconsiderably beyond the sensitivity 
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-f the sunple isatin or nmhydrin reactions It is 
ntirely specific for hydroxy-prolme among more 
han a hundred and twenty amino-acids, amines and 
aecterocyclic acids tested. 

We suggest that when new location reagenta are 
xamined, the extent to which they may be used in 
he were outlined here should be investigated. 

Jons B. Jmrpson 
Ivor Secret 
‘ourtauld Institute of Biochemistry, 
Widdlesex Hospital Medical School, 
London, W.1. 
Oct. 27. 


Dent, Mochen. J. AEA 
For example, Tomkes and 
O) Hataman, J Amer. Chews Sas, 
, Dicom. Piophye. 
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Sakaguchi, J. Biochem. (Jepen), 37, 231 (1050). 
Banger and Tuppy, Etookem. J., 40, 463 (1061). 
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tffect of Surface Films on the Evaporation 
of Water 


By a variety of laboratory experiments, it has been 
lemonstrated that the presence upon a water surface 
f a suitable monolayer or duplex flm may diminish 
sonsiderably the rate of evaporation’. That 
adgnificant retardation of evaporation is not obtained 
inder natural conditions is indicated by the lack of 
ipplication of the techniques on a larger scale. 

t has been stated‘ that the spreading of mono- 
ayers does not provide a practicable technique for 
‘estrivting natural evaporation, because the resistance 
mo transport of vapour provided by, the film usually 
is small compared with the resistance offered by the 
<«.on-turbulent layer of air above the water surface. 
Mt should be noted, however, that the alternative 
orocedure of spreading thick lex flhns provides 
«ao actual Improvement. Puia Seplen films revert 
© ao equilibrinam state comprismg a monolayer in 
equilibrium with lenses of oilt, and in this form offer 
Meas resistance to the of water vapour than 
do monolayers of long-chain aloohols. Rigid duplex 
{Mins are fractured readily by wind and dust. 

In the present work, the intrinsic resistances of 
aeveral monolayers and lex fins have bean de- 
mermined between 20° O Crad 60"G. Genes TARG 
mmilar to that adopted by Langmuir and Schaefer’. 
The Ci,- and O,,-aliphatic aléohols provided the least 
permeable monolayers ERTES ig E E 
amum rate of evaporation aged filma 
«bout six hundred times leas than that 
¢or a clear water surfacd® at 25° O. Ib has been 
ascertained that monolayers of these substances are 
affected but alightly by wind and dust. 

Except for two periods of a few hours duration, 
the spreading of monolayers did not reduce signific- 
ently the natural rate of evaporation during intervals 
of the 1952-53 Melbourne summer. On both these 
occasions, strong desiccating winds were experienced 
fate on dull afternoons. During periods of the 10958 
Melbourne winter an average reduction of 25 per 
cent has been obtained. Marked deviations about 
this mean value have been observed from day to day, 
depending on the weather. Simulation in the lab- 
oratory of various meteorological conditions produces 
& acaba variation in the efficiency of monolayers. 

eee 
its surroundings. The restriction of evap- 
hase leads to an increase in surface temperature, 
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-and doda tò a compensating inoreesei in the 
rate of evaporation. Under normal summer conditions, 
the compensating effect is sufficient to the 
potential efficacy of a film. In cloudy wea the 
amount of long-wave radiation reaching the water 
surface is reduced, and both the surface temperatures 
and the significance of the compensating effect are 
decreased also. Accordingly, evaporation is retarded 
to an extent depending on such conditions. ‘Strong 
winds also are helpful. It has been both calculated 
and obeerved that the absolute rate of evaporation 
from. a film-covered surface decreases as the wind 
velocity increases, provided the surface receives a 
flux of radiant energy corresponding to that available 
near noon on cloudless summer days. 

It ia apparent that the spreading of surface films 


‘cannot significantly reduce the natural rate of 


evaporation during summer unleas same method of 


restricting the absorption of (particularly long-wave) 
radiation is provided also. Appropriate Investigations 


are In progress. 
Division of Industrial 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne, Australia. ! 
Aug. 25 


Pariet, ML, J. Phys. Ohem. U.S.S.R. 9, OO (1987). 
* Jangmuir, L, and Bohater, V. d., J. Pronktin Inx., $25, 119 (1043). 


H, Kerley, L. F., and K 3L, 
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‘Heymann, H, and Yotfe, A., Zena. Farad, Sosn 28, 408 (194i) 
3 Alky, T. Natwre, 130, 374 (1037). 


cal Se lon of the Methyl Esters 
of the Cir-Cn Fatty Acids i. ie a 
Phase Chromatograp 

James and Martin! separated the fatty aoni up to 

are acid by through & column of kieselguhr 

gilioone DO.550/stoario acid at eo and 

Erne aes each Section automatically by ‘alkali 
titration. 

Mr. N. i kay oaa eaa Taluetint Ltd., 

Alkali Division, Winnington) has applied the method 


_to @ variety of the lower-boiling alechols, esters, 


ketones and hydrocarbons, using dinony! phthalate 
(on ‘Celite 545’) as static li 
catharometers and a high 
and measuring each component (priva 
tion). 

We have developed the technique of vapour-phase 
chromatography so that separation and measurement 
of the 0,,-O,, fatty acid “eaters is now possible, at . 
280" 0. The chromatographic column consists of a 
vertical’ spiral 1 in. in diameter with twelve turns 
(pitch 4 in.), so that the overall length of the column 
is about 3 ft.; this is packed with the dry mixture 
of ‘Oelite’ (Johns Manville Co., Ltd.) and- Dow 
Corning High Vacuum Silicone Grease (equal parts, 
previously mixed by grinding). At the entrance to, 
and the exit from, the column are attached two 
platinum-wire catharometers which are connected in 
a Wheatstone bridge arrangement so that the differ- 
ence in resistance can be recorded by a Oambridge 
high-speed recorder. The column and catharometers 
are wound with asbestos tape so as to form a single 
unit, which is then placed in an iron cylinder, wound 
and lagged so that temperatures up to 800° C. (by 
adjustment of a ‘Variac’) can be attained. The 


| 
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E 10 “20 x 40 50 

a Time (mh) 
. 1 Separation of methyl esters of 0 to Ow fatty acids: 
rit mei tae tb nothy! stearate ; (5) methyl Pint ash ees 


Fcc Gdns tel cs i cdeiiadie tees clad 
- dermis the needle of which is pushed through 
a rubber cap at the top of the oolumm; a vacuum 
pump gives 2 om. mercury pressure in the exit 
catharometer, and about 40 am. mercury in the inlet 
catharometer, which is fed with nitrogen (8 ml.fmin.) 
from a ballast reservoir and gas cylinder. 

Under these conditions, the methyl esters of lauric, 
myristic, palmitic, stearic, arachidic and behenic acids 
_ are well separated, the first- and last-named reaching 
their peaks on the-record m 2:5 mim. and 45 min. 
respectively (see Fig. 1). In order to avoid exact 
measurement of the volume of sample put on to the 
column, we add previously to the bulk of the sample 
a known amount of naphthalene, which gives a very 
sharp band with the peak at 1:0 min. ; measurement 
of the ratios of the heighta of each ester to 
naphthalene (the “internal standard’), and reference 
to calibration curves gives the amount of each ester 
EP ta ea ibe oar ga sear 
sample. Oleic acid is not separated 
acid, and allowance must be made for this cab 
sequent calculations (that is, ‘ t stearic acid’ 
figure is corrected according to the iodme value of 
the original sample). Results of single testa are 
-reproducible to about + 1 unit at the 10 per cent 
level, and + 2-3 units at the 50 per cent level. 

This phic method is more pid and 
reliable than the ester-fractionatian meth One 
eee ei ee a 
- siderable residue (28 per cent), which according to 
saponification value appeared to be almost pure 
methyl behenate; chromatography of the original 
sample showed the presence of- 
methyl arachidate (previously 
fractionation analysis), in addition to the expected 
- myristate, palmitate and stearate, but only a small 
amount of methyl behenate was present. Chromato- 
graphy of the residue from the ester-fractionation 
test showed -that it was largely a complex mixture 
‘ of unknown components, with only small amounts 
of the O Cas fatty acid esters; evidently oonsider- 
able decomposition had occurred during the lengthy 
distillation stage. 

Small amounts of individual esters can be detected 
and measured in alleged ‘pure’ samples by increasing 
the load on the ee ee & betes ae 
of methyl palmitate ting pomt $ 
_ (lit. 29° O.) contained 2-5 per cent of methyl myristate 
- and 2-5 per cent of yl stearate. , 
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Bach test takes about 40 min. to ‘run’ and, c 
course, the column is used repeatedly withove 
re-packing between. tests. The method is applicabl 
to samples of the O,,-O,, fatty acids, after esterifloa 
tion on a 10-gm. sale by the method of ref. 2. 

Lauryl, myristyl and cetyl alcohols are also gasil, 
separated under these conditions; “we propose t 
m te the tion of the ‘methyl esters c 
oleic, lmoleic and Imolenic acids, and of the com 
ponents of technical oley] alcohol. 

A detailed account of the investigation on the fatt, 
Soe and alcohols will be published elaewhert 


F. R. CROPPER 
A. HeywooD 
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Analytioal Laboratories, 
Imperial Chemical Industries, Ltd., 
Dyestuffs Division, 
Hexagon House, 
\ Blackley, Manchester 9. 
Oct. 9. 
3 
James, A. 7 Os pear A. J. P., Biochem. J., 50, 879 (1052) 


* Hiditeh, T. P. “The Obemtioel Consitution of Natural Fats’ 
Gnd odit, p 474 a sg. (Obapman and Hali, London 1047) 
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A Simple Chromatographic Method for 
the Determination of the Cie-Cm Saturated 
l Straight-Chain Fatty Acids 


Ix 1951, we described'a samimicro chroma hi» 
method for the separation and determination of the 
O,-0,, volatile fatty acids’. In that publication í 

i Taba a Aa y a 
gel which proved to suitable for thb 
separation. iy Gah aeo a ich is based on thx 
prmciple of Ramsey and Patterson’, the fatty acid: 
up to Oy, are are separated ona column of silicio acid 
gn Segara as the immobile solvent, tscoctam 

mobile solvent and bromereso] green as the 
indicator. Simoe this method is quick and simpk 
and never fails to give exoallent results, we have 
tried to work out an identical method for the 
a of the higher saturated fatty acid: 

107 se: 

experimenta showed that it is possible t< 
separate these higher acids on the same column use 
for the 0,-0,,-separation; but a very long colum: 
is necessary. Moreover, the higher fatty acids prove 
to be too weak to give a distinct colour change wit! 


bromeresol green, which colour betwee 
pH 8-8 and 5-4. We therefore tried mdicaton 
changing at: higher pH mtervals. 1 blue 


pH interval 6-0-7°6, oTe to be adequate. On » 
column tinted with bromothymol blue the colow 
change with these higher acids is very sensitive 
even amounts of about 0-1 mgm. of each acid give 
yellow bands, which are clearly visible. 
With the use of bromothymol blue a second very 
t advantage was obtamed. In preparimy 
a tinted column, enough ammonia must be added tx 
obtain the intermediate oolour of the added indicator 
Using bromothymol blue, about twenty times as mucl 
ammonia is required as in the case for bromoreso 
green. This relatively large amount of ammonir 
probebly causes salt formation with the acids 
travelling through and oonsequently the partatior 
coefficients are considerably altered. With ow 
specially prepared silica-gel', tinted with bromothymo 
blue, neutralized with methanolic ammonia solution 
saturated with methanol and using tscootans (sat 
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«arated with a distinct excess of 95 per cent Saas 
s the mobile phase, & column length of about 9 am. 
3 sufficient to obtain a quick and quantitative 
i of the straight-chain even-numbered 
aturated fatty acids from C,, to Ore. Recoveries of 
acids and of the acids m mixtures were between 
*5 per cent and 105 per cent. Even mixtures oon- 
aining no more than about 0:5 mgm. of each acid 
ould be analysed with the same accuracy. Our 
xperiments indicate that the range of usefulness can 
xe extended to C,, and perhaps to C,, acids. 
Ag oo to the reversed-phase chromato- 
raphy Boldmgh*® and to the silica method of 
Remesy and Patterson‘, our method has the ad- 
rantage that the position of each acid is visible on 
he column, that each acid needs only one titration 
mnd that-the analysis is quick and simple. 


A full description of the method be given 
lsewhere. 
; H. J. Nigkamep 
Laboratory of Animal Physiology, 
Agricultural University Co 

Wageningen, The Netherlands 


(1980). 
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The “Fe(n, pi Mn Reaction 


Alper and du Prees!, wor in this laboratory, 
have reported the production im an atomic pile of 
from iron-54; but two later studies 
of pile-irradiated iron** have not shown the presence 
of manganese. To clarify the we have had 
the following samples irradiated in the Harwell pile: 
(1) one 1 gm: sample of sulphur; (2) two samples 
(10-18 mgm.) of iron enriched m iron-54 and wrapped 
in cadmium foil 20-30 mils thick; (8) two samples 
(3 gm. each) of spectroscopically pure iron also 
ahielded with cadmium; (4) two samples of iron 
(1 gm. each) with no cadmium 
The manganese-54 was separated from the 
irradiated iron samples in the following way. After 
dissolving in h orio acid, the iron was oxidised 
to the ferric form and the acid concentration adjusted 
to 6-5 M. A carrier quantity of manganese was 
added, and this solution was extracted with ether 
to remove the bulk of the iron. After evaporation to 
dryness, manganese was reprecipitated ajx times, as 
the dioxide, by potassium bromate oxidation from 
a 0:25 M solution of acid‘ to which carrier 
quantities of iron and cobalt had been added. The 
precipitation was repeated on the combmed filtrates 
until the residual activity became effectively con- 
stant. This activity was due to 
formation, the full loss amounting to only 0-6 per 
cent of the total manganese activity. Activities in 
sae air maa ese fractions, corrected - for deoay since 
the pile, are given in Table 1. 
Internal agreement is satisfactory, and the 
differences between the three seta can be explained 
by self-ahielding in the massive iron samples. These 
results conclusively establish that the activity is pro- 
duced by fast neutrons on iron-54. We have also 
obtained a half-life of 324 + 11 days, and a gamma- 
Tay energy of 825 + 20 keV. for the separated 
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activity. These agree satisfactorily with the a 
values for manganess-54 of 310 + 20 days* and 
835 + 15 keV.’. 

Fast and thermal neutrons were present in 
approximately equal numbers, the flux of each being 
(1 + 0-1) x 10% om.-* sec.-1, The samples were 
irradiated for 120 hr. per week for three weeks. The 
cross-section for the production of -54 
calculated from these figures is 11 x 10" om.*. This | 
is the order of e to be expected for a reaction 
of this type produced by pile neutrons. From the 
phosphorus activity uced in the sulphur sample, 
we get the reasonable ratio of 14:1 for the oros- 
sections of the "=S(np)"P and “Fe(n,p)4Mn 
reactions. 

Our thanks are due to Mr. J. D. Louw, who 
determined the isotopic abundance of iron-54 in the 
enriched samplea, to Mr. J. K. Basson for the de- 
termination of the gamma-ray energy, and to the 
Analytical Section of the National Chemical Research 
Laboratory, for chemical analyses. 


This communication is lished by permission of 


the South African Council for Scientific and Industrial 

Research. 
GQ. H. STATTORD 
L. H. Sım 

8.A. Council for 
Bcientific and Industrial Research, : 
, Pretoria. t 
July 21 
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Interstitial Atoms In the Layer Structure 
ZnMn:073H20 (Chalcophanite) 

CHALOCOPHAMTTH crystallizes in the triclinio system, 
space group PI, with a = 7:54, b = 7-54, o = 8-22 A., 
a wm 117-2°, B =< 90°, y = 120°. The crystal structure 
was determined by Fourier methods of X-ray analysis 
on @ specimen from the U.S. National Museum, 
Smithsonian Institution. - 

The structure of this d consists of sheets 
of water molecules interleaved between double layers 
atoms co-ordinated to manganese ions. Six 
out of seven of the octahedral sites between the 
oxygen sheets are occupied by Mn‘t ions, the vacant 
site at the origin forming a trigonal planar grouping. 
A similar arrangement of vacant sites is: found in 


- 
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ohaloophanits projected on the b-axis. 


Fig. 1. Mieotron Contours 
terae Wun nadin paia A e Aaa ih eens of Oe as a 


the water layer. The MnO,- and H,O-layers are close 
packed, and it is considered that weak h bonds 
of the typo found for Zn(BrO,),6H,O by Yü and 
Beevers! bind the layers together. Zins, situated 
above and below the vacancy in the manganese layer, 
is in one of four possible octahedral sites formed by 
the packing of these layers. Some idea of the structure 


-i gained from Fig. 1, a projection of the electron 


density in arbitrary units on the b-axis of the crystal. 
The density of 8-98 + 0-03 gm.am.~ observed for 
crystals .of chaloophanite was found to be 0-15 
gm.cam.-* higher than the value for the 
above formula, two units of which are packed into the 
unit cell. From Fig. 1 it is evident, however, that 
additional scattermg material, not removed by 
, t difference Fourier summations, may be 
identi in the same sheet as the zinc. This minor 
peak, A, situated above a manganese atam, is located 
m another interstitial site between the layers. The 
formulæ® for this mineral based upon the recorded 
chemical analyses" generally show an excess of 
. manganese or rine. If it is assumed that Mn**-may 
be substituted isomorphougly for Zn, the composition 
.can be asccurately axpreased by the formula 


(Zn, Mn*),,5 (Mint, Mn"$) 0,3H,0. 
quantities 8 of divalent ions could occupy the new 


`. interstitial position when the other octahedral site B 


. «wag completely filled by zino. By sharing the oxygens 
‘already co-ordinated to Mnt, these ions would cause 
: a redistribution ae the manganese valency electrons 

Can this , recorded as additional Mn*t+ 
: ‘altel N "Values of 0-14, 0-22 and 0-25 
for 3 were computed for the analyses of chaloophanite 
in Dana’. 

Peak A has an electron density of 8-4 46A.-. If 
this is aasumed to be Mn** for purposes of compute- 
tion, the empirical formula of this will be 
ZnMn, ,0,3-0H,0, giving 8:95 gm.cm.~* for the 
dendity, which is in good agreement with the observed 
value. 
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The atomic para 
meters of these inter 
stitial ions have beer 
determined. Only one 
is located in every fom 
or five unit cells, and as 
there is no diffraction 
evidence for a larger 
unit, these are distri- 
buted at random. The 
structure is believed tc 
represent a i 

transition of stoichio- 
metric ZnMn,O,3H,0= 
to that of another phase 
which appears to have 


higher symmetry. There 


A more detailed ac- 
count has peen pres- 
ented elaewhere for 
publication. 

A. D. WapsLay 


at equal buk arbitrary 


Division of Industrial Chemistry, : 
Commonwealth Scientific and m 
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Influence of some Impurities, notably 
Potassium, upon the Reactivity of lodine 
Pentoxide towards Carbon Monoxide 


CoNBIDBRABLA quantities of highly reactive iodine 
pentoxide for use in the determination of carbon 
monoxide have been successfully from iodic 
acid made by Lamb’s chloric acid process. 
however, batches giving both high and low initial 

have shown a considerable fallmg~-off in 
carbon monoxide recovery, alth the low blank 
determimations stability. It has been. 
demonstrated that this poor performanoe is associated 
with the presence of potassium as an impurity in the 
iodine pentoxide. 

The potassram. originates from the barium chlorate 
used in the preparation of the chloris acid. Alkali 
metals, mainly potasium, have been. found in the 
barium chlorate in quantities from 0-5 to 
1-5 per cent expressed as metal the manu- 
facture of iodio acid most of the potassium is lost, 
but sufficient is retained to affect the reactivity of the 
iodine pentoxide towards carbon monoxide. 

When contaminated iodié acid is dissolved in 
water, the potash reveals iteelf as a fine crystalline 
turbidity. ted filtration and reorystallization 
of the iodic acid have not produced iodine pentoxide 
capable of giving an reactivity better than 
95-96 per oent, when using 10-gm. quantities. This 
apparently satisfactory reactivity deteriorated after 
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3 ahort time. Jodme pentoxide which will maintain & 
shigh and constant reactivity has only been obtained 
by removing the potassium impurity by double or 
Mriple recrystallization of the barium chlorate. 

A limited series ‘of experiments has been made on 
wheo reactivity of iodine pentoxide prepared from pure 
Modic acid to which various contammants were added. 
The method of introduction .of the impurities and 


Whe effects obtained are shown in the accompanying - 


Mable. 


Tt will be seen that the presence of either “Analar’. 


gpotassium iodate or potassium periodate in the iodine 
pentoxide resulted m a very low initial reactivity. 
Freshly prepared potassium iodate introduced by 
«either of the methode shown in the table gives an 
De eee ene ee era tore 
deteriorates gradually. 

Sodium and barium iodetes seam to have little 
influence on the reactivity of iodine pentoxide, but 
sodium paraperiodate appears to give an initial short- 


several weeks. Blank runs were carried out between 
each reactivity determination, and in all cases low 
ee ee ee 

t were o It is therefore evident 
that low blanks are no guide to the reactivity of 
iodime pentoxide. 

To summarise, it is evident that iodine pentoxide 
intended for use in carbon monoxide determmations 
must be as freé as possible from potassium. It must 
be re-emphasized that low blank determinations do 
not guarantee that the iodine pentoxide is highly 
reactive towards carbon monoxide, and therefore 
frequent reactivity checks should be made. Time 
has not allowed sufficient wark to be carried out for 
any theoretical conclusions to be drawn. 

Our thanks are due to the National Coal Board for 
permiasion to publish this communication 


E. Q. Apams 
N. T. DONS 
Scientific A aia 
No. 5 
South-Western Division, 
National Coal Board, 
Yetrad Mynach, 
Hengoed, Glam. 
Sept. 11 / 
lı Lamb, Bray and Geldard, J-“dmer. Chen. Soo, 48, 1686 
* Adams and Simmons, J. App. Chem., 1, Supp. 1, S. 90 (1981). 


added to an aquecaos 
troated as for 
penodate above, 


Use of High Contrast in the Photography 
of Interference Fringes 


Ix the course of some ts on Poisson’s 
ratio by Cornu’s method!, one of us (B. J.G.) used 
a photographic method of recording the observed 
fringes for sodium light. Uford Thin Film Half Tone 


observation showed that the recorded fringes were 
much sharper. It was concluded that this was due to 
the very high contrast of the POE a 
used, and it appeared desirable to make a er in- 
vestigation of this phenomenon. The use of high 





Fig. 1. Horposure of 80 seo. at an aperture of 7704 
Fig. 2 Hrposare of 160 sec. a4 an aperture of 7% 


| 


» 4 


` leng; but th 





Wig. 3. Black to white ratio as a function of exposure-tine 


contrast is well known in the photography of subjects 
of low mtringic contrast; but the possibility that 
variation of exposure would produce markedly differ- 
ent negatives seems to be little known and certainly 


.. æ not widely used. 


A series of plates was at the same aperture 
but for different-periods o time, and the plates were 
identical treatment during development and 
rake In Figs. 1 and 2, prints are shown. of two such 
plates, one of which had just over five times the ex- 
posure of the other; and it will be seen that in the 
positive print the black fringes become much sharper 
with the mcrease in . In order to express 


~ the redulta m a quantitative manner, the ratio of 


the width of adjacent black and white fringes in the 
hegative was and Fig. 8 is a plot of ‘the 
black/white ratio the time. Ourves 
are given for apertures of f/16 and f/64 of the camera 
ə exposure times for f/64 have been divided 
by 16 to facilitate comparison. In the same 

a few results obtained for an Ilford HP8 plate and 
the same processing conditions are also given. 

It will be seen that the sharpness of the fringes 
using HP is practically independent of the exposure, 
but that the high-contrast system shows a marked 
change in the frmge-width with exposure. In the 
negative, a short exposure produces a narrow black 
fringe on a white background, and & long exposure 
produces a narrow white fringe on a black ground. 


_ (Bigs. 1 and 2 show the same effect but are reversed 


because they are positive prints.) It would have 


- -been expected that the curves for f/64 and 7/16 
“would have been identical after the {/64 exposure 
‘ times had been reduced by a factor of 16; ıt will 


be seen from Fig. 3 that this is not the case. 
By the choice of a suitable exposure, it is possible 
to produce very narrow white fringes on a black 


- ground in the negative, and it is much easier to make 


than on the rather 
normally obtained. It showd also be 


measurements on such 


diffuse 


‘possible to develop the use of high contrast to such 


: this should be useful in spectroscopic 
work where the expense of a spectrophotometer is 
not justified. 


J. W Hover 
. B. J. GOLDSWITH 
Physics Department, - 
University College; 
Hull. July 22. 


1 For example, see Ohampeon and Davy, ‘Properties of Matter”, 72 
(London). - 
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Dielectric-Properties of Nitrocellulose -. 
ater “ols i 
THs mfiuence of interphasial 


on the dielectric behaviour 


tly 
directed attention to a strikin 
ae Gee consisting of an axtremet 
unced and broad dispersion region in the low 
zone, characterized by a rise in permittivit, 
of the order p 100,000 under maximal conditions 
The exact nature of this proceas has not ye 
been established. It was thought that the sor 
water might exhibit co-operative orientation, alth 
this. remains questionable in the absence of theoretice 
support. While this work was mamly on ooarve 
systems, it was pomted out that the effect is œ 
important factor in the dispersion found in syr 
tems of oolloidal and macromolecular structure 
@ particular study! being made of gelatin gels in sup 
po ae, This work has now been extende 
to nitrocellulose » in which we have found . 
strongly devel low-frequency dispersion. ae 
presumably -of this same nature. The gels wer 
measured in the form of membranes placed in aqueous 
solution, a procedure which has certain distinc 


pared from solutions o 
commercial nitrocellulose in 3/1 to 1/1 ether—alcohol 
the porosity being regulated in the usual manner be 
allowmg more or leas of the solvent to evaporate unde 
controlled conditions before the membrane was place 
in water. The measurements were made by clamping 
the membrane between the halves of a split con 
ductivity cell and balancing in a calibrated resistance 


rium with the bathmg solution. Since the 
(platmized) electrodes did not touch the membrane 
the polarization at their surfaces could be taken int 
account by making measurements on the cell withou: 
the membrane. Electrolytic polanzation occurrec 
also at the external surfaces of the low-porosit» 
membranes, but ite effect was always negligible ir 
the frequency-range studied. The dielectric loe 
factor tan 3 was oalculated after subtracting th: 
D.C. conductivity (Ry ohm oam.-), which coulo 
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910 


020 
gm. watar/o.c. 
Fig. 2 


+ defined experimentally, provided voltage and time 
f observation were kept sufficiently low to prevent 
<econdary changes in the membrane. The water 
‘ontent is given in grams water/c.c. of humid mem- 
mrane* and was defined by drying at 85° O. m vacuum. 
Typical resulta are recorded in the accompanymg 
graphs, obtained on membranes prepared from 
Jaker’s U.S.P. oollodion, measured in 1 per cent 
odium. chloride at 21-4° O. Well-dried membranes, 
‘f density 1-66-1-67, measured immediately after 
mg placed in the cell, had a permittivity between 
~ and 8, showed only weak dispersion and had a 
sower factor of 0:02-0:08. The reliability of the 
Tequency curves, particularly as affected by possible 
macrosoopic he eity of the membranes, was 
ested by reproducibility studies using substantial 

wariations in the preparatory procedures. 
The dielectric behaviour of the nitrocellulose gels 
B very similar to that of gelatm*: The dispersion is 
ronounced only when the water content is fairly 
hich, the pocaty curre (fia. 2) having the same 
sharacteristic form in the two cases, determined by 
whe small effect of the first firmly bound water. The 
ion & maximum around 0-35 gm. 
evater/c.c., at which pomt the permittivity is of the 
sorder of 5,000 at 250 oc.js. The average pore radius 
of a gal of this porosity may be set’ at 25 A., which 
may be taken as a rough measure of the thickness of 
kthe dielectrically effective surface water-layer. When 
Khe porosity is increased beyond this point, the dis- 
ion becomes leas pronounced owing to the decrease 

m internal surface area. 


Since the permittivity apparently tends toward 
constancy at low frequency, the complete dispersion 
<urves may be asymmetrical S-curves, which become 
shoot rapes e Narre 
porosity increases. Correspondingly, the hades 
curves are, so far as the matter coul 
characterized by single peaks—at thd pointa ao 
maximal slope of the permittivity curves—which 
become lower and broader as the porosity increases. 

As in the coarser nature and concentration 
of salt in the bething solution had no appreciable 
influence on the dielectric properties, except when 
the concentration was very low, in ich case the 
permittivity did show a noticeable decrease. This 
could be due, however, to a change in the distribution 
of (measuring) fleld inside the membrane. 
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This work was supported in part by a contract with 
the U.S. Office of Naval 
l Hueco Frioxe 
Walter B. James Laboratory for Biophysics, 
Biological Laboratory, 
ee Spring Harbor, New York. 

Aug. 18. 
1 Frioke, H., and Curta, H J, J. Phys’ Goll. Chem., 41, 729 01937). 
* Fricke, HL, and Parker, iy T eal acne 44, 221 (1940). 


rake, Bo Kal. 
eae di R ras 1. ee Cloud lerno, S. go liosa 
Arr Shiratori, H 
M1 ( ) 

1 Weeoh, A. A. and Michasha,'L., J. Gen. Phywiol,, 18, 221 (1088-29). 
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PRIRENT Ad aa nT 43, 5 (1987). Tteheook, 
Budding of E In the South 
African Cla 


(Xenopus laevis) 
after Splenectomy n 


BobbDbwa of erythrocytes giving rise to non- 
nucleated lastids in. ee perhere blood was 


obeerved by Emmel! in ten out of eleven species of 
urodeles. One species,~Batrachoseps attenuatus, has 
approximately 95 per oent non-nucleated erythro- 
cytes, ing in the Anura is leas well sub- 
stantiated. Jordan and Spiedel® described stages m 
the extrusion of the nucleus of erythrocytes of the 
bullfrog, Rana catesitana. 

In X lasvis, no erythroplastids could be 
found either before or after splenectomy. However, 
after splenectomy, smears of peripheral blood showed 
nucleated erythrocytes which appeared to be buddmg 
(Fig. 1). Such cells were never seen in the peripheral 
blood or in liver or spleen amears from normal frogs. 

These budding cells were to be seen in wet prepara- 
tions of drawn blood, and are therefore to 
be distinguished from the fragmentation of nucleated 
erythrocytes into plastids on standmg of wet pre- 
parations, as shown by Daweont. Standing of wet 
smears did not increase the number of budding 
cella of Xenopus, nor were any budding cells seen 
to complete the ie between the. mother 
cell and the 

The budding cells See more REN 
nuclei than normal mature erythrocytes. Bome 

which were not budding had similar 
large nuclei, and granularity of the cytoplasm at one 
pole (Fig. 2). 

The significance of budding is difficult.to assess. 
There is little doubt that the budding are not 
artefacts. Because of ita nucleus, one might 
regard the budding type of cell as Juvenile. Tt might 
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‘resulting lastids are rapidly 


i Himmel, Y. B.. Amer. J. Anat., 38, 847 (1024). 

* Duran-Jorda, F., Aste med. Soand., 40, 193 (1051). 

* Jordan, K. H., and Sphedel, O. O., Amer. J. Anai., 38, 155 (1028). 
fa Sean; A. B., Amer. J. Anai. 4B, 139 (1928). 


Hatching the Contents of Cysts of 
l Heterodera rostochiensis with 
Alternating Temperature Conditions 


Ir is well known thatthe larvæ of the potato root 
eelworm, H. rostochiensis, are stimulated to emerge 
from the eggs contained in the cysts by a secretion 
from the roots of growing potato planta. This root 
diffusate can be collected and used in the laboratory. 
Anhydrotetronic acid is also an effective stimulant. 
. It has been found that an alternation of a high 
with a low ture durmg the hatchmg of 
H. rostochiensis, with either root diffusate or anhydro- 


l counta have been mada to obaarve the effect of hatch: 


ing the cyst contentas when: (a) a temperature of 
25° 0. is constantly maintained ; (6) the temperature 


.1s lowered from 25° to 15° O. for 8 hr. twice a week ; 
(c) the temperature is lowered from 25° to 


15° C. 
for 5 hr. five times a week. 
The results shown below were obtained from 


. psoveral experiments with potato root diffusate. 


~ Kum or lunrva 
Orera 


Wea Feow Bircem oF OES HUADKED 
(Maw oF Fout BEPLIOLTAS) irrar TwWatye WV ELS TetTeent 





* Vintage cysts are cysts of a known age. 


A. hatahing treatment which includes an alternation 


‘of temperature probably offers oonditiona more 


. nearly approximatmg to those in the soil than ‘one 


“in which the 


tare is kept constant, and may 
help to obtain a complete hatch of larvæ from eelworm 
cysts. 


Darswe D. Brsnor 


` Imperial College Field Station, 
Sunninghill, Berke. 
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‘Rate of Activity as a Function of intertidal 
Height within Populations of some 
Littoral Molluscs ~ 

Tum physiological reality and profound ecological 

of the phenomenon of regulation of rate 

functions towards a constant, in response to main- 

tained temperature differencea, within the species in 

poikilotherms, has been widely recognized in recent 

times. Much attention has been directed in this 
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Fig L Relation between frequency of heart-beai and wei weight 
of soft ai various EPER ETO, ID Aa ton a 
Palos Verdes, Calit otroles represent low-tida 
uals from a level ; teal 
mid- tdo from à (84 f. above zero datum, U.S. 
Tables), submerged 40-50 


seat ot te ee Pomia axe averages of three readings for fen 


connexion to a study of populations spatially sep- 
arated by a wide ‘range of latitude!* or rall» 
separated by the annual cyole of seasons‘. j 
taons of the existence of similar intraspecific differ 

ences between high and low members of Paaa 
of intertidal invertebrates are reported in the presen 

cormmunication. 

The lower m the normal mtertidal range of dis 
tribution limpets of ths Aomacsa soabra 
and A. kmatua are eis the 

temperature. This rm 
shown, with weight controlled, in Fig. 1. The hears 
has been exposed by a trephine hole in the shell 
after whioh the rate of beat settles down shortly t 
& rather uniform value for many days. Counts wert 
a ean aa aa sec nec cata aig the 
animals were kept in Meantime im standmg, 
aerated sea water at POEET changed daily 
Two hours was allowed for equilibration at eect 

The regime of temperatures and off 
handling i sollecting, operating and counting, while 
not’ critical, has been carefully standardized for the 
data on A. limatula. A few counts were discardedl 
because of excessive locomotor activity or irregularity 
of heart-beat. 

Mussels (Mytilus oalformanus) show the same 
relationships (Fig. 2) when rate of propulsion of 
water is measured by p ic estimation of 
clearing rate of dilute collided graphite suspensions**. 
Each point on the graph representa the average’ of 
three measurements for each individual m a group 
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5-15 mussels. Measurementa were made within: ` 
week of collection, the animals being kept in 


aerated sea water at 15° + 1°C. (inter- 
lal samples) or 11° + 1°C. (deep sample). 
le to the differences 


dividuals act like those from higher latitudes, or 
other words, to be cold-adapted relative 
those from higher tidal levels only s few ‘feet away. 
=e same is true of the ‘deep’ mussels from subtidal 
<pulations. These and low-tide individuals, like 
-ose from high latitudes, furthermore show less 
«ight-dependence, allowing them to grow larger. 
hetHer the higher specimens are, in fact, exposed 
higher average temperatures, in ted, for ex- 
~aple, in degree-hours or in some er way, is as 
=t unknown. 
The tendency of Geter AREE EREE a 
me ajd habitat in Mytilus and other 
-pcies is discussed where’. 
Although differences between the samples of differ- 
t origin persist in the laboratory for- weeks at a 
mwen temperature, it is of considerable interest that 
lantation ts in the fleld 
- one of us (H. 8.) omasa limatula have 
-sulted in reversal in directa within four 
seks. This is true not only of heart-rate but also 
‘the condition of gonads and of shell-weight relative 
weight of soft partas, both of which features are 
nd to vary systematically with intertidal level 
or details in Mytilus, soe Rao’). 


r 
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t 
lete report will be published else- 
edgments are due to Dr. Theodore H. 
Bullock for his interest and guidance, and for aid 
from @ grant from the National Institutes of Health, 
U.S. Public Health Service. 


EARL SEGAL 
K. Paxrararm Rao 
Tuomas W. JAMES 


A more oo 


De ts of Zoology, 
University of California, 
Los Angeles and Berkeley. 


Feeding Mechanism of an Ephemeropteran 
Nymph 
A BTUDY of the wood-boring and tubicolous mayfly 
nymph, Povilla adusta Navás. (Ephemeroptara, 
Polymitarcidae), common in the lakes of East Africa, 
has shown “that it ia remarkable in 
two respects. 

Unlike any other Hphemeropteran 
nymph described, it lives in, a tube 
lined with silk which it secretes!. It is 
also unusual in having a complex setal 
_ filter-feeding- habit.” A few other 
meects having the filter-feeding habit 
use setes for the purpose ; for example, 


o DEEP AT 2°C 
DEEP AT 18°C 


LOW AT torc 


of Oligoplectrum ouroroy* 
and Banks* 
(Trichoptera) and I 


all these forms are rheophilous and 
rely on the flow of water in which 
they live to bring their food. The 
nymph of Povilla, on the other hand, 
lives in the comparatively still water 
at the edges of lakes, inhabiting bur- 
rows in wood and the roota of water- 
plants and holes in laterite 
communication from R. H. Lowe), and 
creates its own feeding current by 
movements of the gills. 

The principal modifications associ- 
ated with the feeding habits affect the 
mandibles and the forelegs. The mand- 
ible is unusual in poaseasing on the 
outer side a brush of filtering sete, oon: 
sisting of a U-shaped row, of large 
alveoli from each of which springs a 
long pinnate seta. The fi bear 
similar brushes on the femora and 
tibis. Each femur beara anterovent- 
rally a narrow oval ring of alveoli bear- 
ing the sete, whereas the tibiw each 
bear two brushes, one anterodorsal 
and the other anteroventral. 


- 


movements : 


ni . = : a 


* ~ 


Mao r - 


‘The setes comprising all theese brushes point a some- 


-what forwards and praotically occlude the lumen of 
'” ‘the tube, the dorsal space being filled by a transverse 


tow of pinnate setæ on the frona. 
The feeding of the nymphs was observed by en- 


-oouraging them to enter short lengths of glass-tubing 


in Petri dishés full of water placed under a binocular 
microscope. When entering s new tube the nymphs 


_ usually spin a silken lining to the tube. The alk is 


uced from the oral region and drawn out by 
licking movements af ane of the forelegs. The pree- 
ence of this lmmg in the natural burrows of the 


_nyrophs was first noted by Arndt, but further work 


remains to be done an this aspect of the insect’s 
biology.. In glass tubes and possibly also im burrows 
in wood, this lining of silk enables the animal to hold 
itself firmly in position by means of the short stout 
setes on the outer sides of the hmd femora, which 
are preased the walis of the tube. 


During the gills, which are borne in pairs 
on the first seven abdominal ts, beat rhythm- 


-~ ically for a few seconds at frequent intervals,producmg 


an intermittent current of water from the anterior 
end. - Any floating organisms or pieces of debris 
which are large enough are caught on one or other 
of the filtering brushes, from which they are removed 
by the pelps. Food is transferred fram the brushes 
to the mouth by two distinct series of movements. 
The tranafer of particles from the brushes to the 
palpe is accomplished by simultaneous wide sweeping 
(1) by the maxillary of one aide, 
remo food from the mandibular brush of that 
side; (2) by the maxillary and labial palpe of the 


- opposite side, collecting food from the tibial and 


ee ee this action is 8000m- 
panied by an in flick of the leg which brings the 
brushes within reach of the palps. 

These movements alternate from mde to side and 
are separated by the second type of movement of the 
palps which brings the food to the mouth. Here the 
maxillary palps move in a transverse plane and push 
food towards the apices of the labial palps. The 


latter, swinging up and down on the basal jomt, push’ 
. the particles of food backwards and upwards to the 


mouth. By these means food is collected from either 


side of the according to the following scheme : 
- (1) mandibular sss Omen aT a a et ae ea 
' mouth; (8) leg brushes to maxillary and labial palpe ; 


-, a ps to mouth. 


e only pinnate setes which are not swept by the 
Tabi “Fey ese to be 
Poesibly they serve to deflect¥the water 


“we 





ae 


odt., pp 
` t Davaar, 0, and Woodward, A. Bo 
footnote 1 (191 
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Taa canes the other more ventral filterie 
Farther detaila of this work will bé published ele 
where, ther with resulta of studies of othe 
aspects of the bio of this species. I wish to tha 
Prof. L. O. Beadle for his encouragement and advic 
and also Mr. D. E. Kimmins for identifying tM 

species for me. 
R. HaRrianpD-Rows 


Biol Department, 
Uiiversity Collage of Bast Africa, 
Kampala, Uganda. 

Aug, 26. 


1 Arndt, W., Baplor, Paro Abert, Mim. Damas., 2, 5 (1938). 

* Nielsen, A., Biol. Medd. KbA., 19, (%), 70 (1048). 

*Meecdham, J. G., at er ae T., “Ihe Iife of Iniand Wate 
(Tihace, N.Y. Qomatock, 1916). 

‘Needham, J. G., Traver, J. B., and Yin-Oh! Hen, “The Biology 
Mayflies” (ithaca, N.Y., Comstock, 1935). 


4 


Chemical Examination of the Piitdown 
Implements 


Ix the report! on the main results of o 
re-examination of the Piltdown material, we gay 
reasons for regarding the chromate staining of tl 
mondtble as indicating a deliberate attempt to mat 
a modern bone with the mimeralized cranial fra; 
ments. The actual composition of this bone (8-9 p 


“cent nitrogen, leas than 0-03 per cent fluorm 


miffices to prove its modernity; but the chroma# 

staining, oombined with the artificially abrade 

ap oe of the molars, indicates that it is nc 
modern but also fraudulent. 

In case there is any lingering doubt that the Pils 
down finds are in part fraudulent, we think that on 
other fact now brought to light should be publishe 
immediately. Suspecting that some of the so-calle 
implements’ from the site might have bee 
‘doctored’, we asked Mr. E. T. Hall, of the Clarendo 
Laboratory, Oxford, to test the composition of thes 


ee ee A 
method of analysis. He has reported to us that th 


stains on these flinta are entirely ferruginous, wit 
one notable exception. The triangular fimt (Reg. Nc 
E.608) recovered tn situ from the layer onmediatel, 
overlying the skull horizon* is chromate stained 
When this stam is removed in acid the flint appear 
greyish-white. It is indistinguishable from a mech 
anically broken piece of flmt such as one migh 
encounter on the surface of any ploughed field i» 
‘Chalk-land’. 

Whereas a bone might have been In » 
solution of potassium dichromate with the sol 
purpose of trying to harden it, a flint would onk 
have been treated in that way by & forger requiring 
it to be of a certam oolour. 


- t of Geology, 
British Museum (Nat, Hist.) 


London, 8.W.7. 


K. P. Oaxiay 


z J. 8. Wene 
De t af Anatomy, 
niversity of Oxford. 
Nov. 24. P 


"AD: ami Olark, W. E. Le Gros, Bull. Brit 
u. (a'el. Hu MY ol Bee a Aa 3 (1068), 


P EA were expressed in 1940 in a handbool 
cf the Brien N Teeum (Mek. Hist), ‘Rian the Tool-ilakec”, 1s 


wari. J. Geol. Soe, Lond., 68, 122 
, pL xv, fig 2 
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SCIENTIFIC MAN-POWER AND 
SCIENCE-TEACHING 


I opening an adjournment debate in the House of 
Commons on the shortage of sciance teachers on 
October 21, Mr. Bernard Braine quoted Mr. Robert 
Birley’s statement in his presidential address to 
Section L (Education) at the Brittah Association 
meeting at Liverpool, to the effect that the shortage 
is so serious as to render futile any talk of developing 
the scientific strength of Britam or any planning of 
institutes of technology or the like until ıt is remedied. 
Mr. Birley’s address, however, was not the only one 
at the British Association meeting which ‘directed 
attention to this shortage, nor was the passage quoted 
by Mr. Braine possibly the most important remark 
which Mr. Birley made in this connexion. Oye reason 
that Mr. Birley gave for regarding the shortage as 
serious was that more teaching of science m the 
grammar schools is desirable not merely to ensure 4 
sufficient supply of scientista but, not less important, 
to help provide those entering on other careers with 
some understanding of science. Mr. Birley believed 
that the inability of the Civil Servant to understand 
the scientist is a more serious danger than that of 
the scientist to understand the Civil Servant. 

The .question of the shortage of science! teachers 
should, in fact, be approached from this wider angle, 
and other references st the British Association 
meeting, notably Mr. E. Yerbury’s addreas on the 
teaching of science in schools (Section X, Assembly 
of Corresponding Societies) and Prof. G. R. Clemo’s 
presidential address to Section B (Chemistry), together 
provide the right perspective. Mr. Braine, indeed, 
covered the ground very reasonably. Like Mr. Birley, 
he recognized that it is not entirely a matter of 
salary differentials. It will not suffice, even if it were 
possible to avoid the attendant difficulties and 
repercussions, to raise the salaries of science masters 
to a figure high enough to counteract the financial 
inducements of industry. Other factors also help to 
determine whether or not able scientists enter the 
teaching profession. 

Mr. Braine strewed two points, both of which were 
emphasized by Prof: Clemo. First, he thought that 
there is a general impression that the prospects of a 
headship are less for a science teacher than for an 
arta teacher. Prof. Clamo had remarked on the 
absence of sciance headmasters in our grammar 
schools: of twenty-flve-such schools in Newcastle 
and Northumberland, only four had headmasters 
who had graduated in science and two others had 
headmasters who had graduated m mathematics ; 
of the remainder, ten had graduated in classica, three 
in English and three in history. 

More important in Mr. Braine’s view is the fact 
that a teaching career deprives the honours graduate 
of opportanities for specialist study and facilities for 
research. Here again Prof. Clemo also suggested that 
the universities could possibly make science-teaching 
more attractive as a career by encouraging research 
by science masters in schoola. He referred to the 
regearch which was carried out, to their great credit, 
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part of the nineteenth century. A paper on research to the -Assembly of Corresponding Societies a 


in schools which Dr. A. G. Lowndes read before 
Section L (Education) at the Brmingham meeting 
of the British Association in 1950 was, in fact, con- 
cerned with research carried out by the actual 
teaching staff and not by the pupils themselves, and 
he referred specifically to the occamonal publication 
in the School Sotencs Review of articles based on 
research carried out by the authors in schools. 

In this connexion, Mr. Braine suggested that the 
practice should be adopted of allowing the honours 
graduate, whether m science or in arta, ab least one 
day a week for research, upon application to the local 
education authority; that liaison between such 
teachers and the appropriate universities should be 
encouraged ; and that similar arrangements might 
be made alternatively to facilitate the graduate 
engaging in industrial research. He thought that 
great advantages might accrue from teachers par- 
ticipating in such research and from industrial 
research chemists assisting In teaching. If such 
graduates prosecuted their research at a university, 
then he considered that the oost of material and 
- equipment should be borne by the university as in 
ordinary postgraduate research. 

Mr. Braine is obviously advocating the extension 
to the science teacher of honours grade of same of 
the facilities for research and consulting work which 
teachers at some of the technical colleges have 
enjoyed, although the question of equipment and 
materials might prove leas simple than he implied, 
and facilities for research granta might not be so 
readily available. His constructive suggestions, 
however, drew no reply from the Parliamentary 
Secretary to the Ministry of Education, Dr. Kenneth 
Pickthorn, who replied for the Government. He 
could only say that the urgency of the situation is 
fully appreciated by the Ministry and that the 
inquiry now being carried out by the National 
Advisory Council on the Training and Supply of 
Teachers would be finished very shortly. Meanwhile, 
in each of the past three years there has been a 
small increase in the number of men graduates 
teaching mathematica and acience, and the number 
of women graduates has remained steady. A special 
return showed that during the twelve months ended 
October 1952 there was an increase of 2-8 per cent, 
from 8,278 to 8,460, in the number of teachers with 
degrees in mathematics and science employed full- 
time in all maintained and assisted secondary schools 
offering courses leading to the General Certificate of 
Education. Dr. Pickthorn admitted that the situation 
might well be worse in a few years time, and he also 


! 


referred to the appointment by the Secretary of. 


State for Scotland of a committee, with Sir Edward 
Appleton as chairman, to consider and report on 
the causes and effects of present and prospective 
shortages of teachers of mathematios and science 
in Soottish secondary schools and to suggest 
remedies. 

Dr. Pickthorn ignored the suggestions made by 
` Mr. Braine; but they merit careful examination, 
both in the light of Dr. Lowndes’a commenta and 


Liverpool. Dr. Lowndes took the pragmatic viev 
that if a science teacher undertook research, th: 
primary objective should be to increase his efficienc: 
as a teacher of his own particular subject : a school 
master’s research work, he maintained, must b 
dictated by his own branch of teaching. It might be 
added that permission for the prosecution of researche 
is more likely to be granted on such grounds b) 
local education authorities than on the grounds o 
advancing knowledge. 

Dr. Lowndes made it clear in his paper that he 
was not thinking simply of research carried out i» 
the vacations, but of research carried out in térm 
time m the school laboratories. While pointing ou 
very clearly that schools are not research institution 
aod are under no obligation to provide facilities fo: 
research, he argued that any man in charge of thi 
higher teaching in any branch of science woulc 
increase his efficiency enormously by undertaking 
research. For that reason any efficient school shouk 
realize that it is to its advantage to encouragr 
research ; but Dr. Lowndes held that the initiative 
should come from the teacher and not from the 
school. Moreover, he thought that the ideal subjec™ 
for research is some branch of study which inoor. 
porates biology, ahemistry and physics with a little 
mathematics. 

In thus streesing the importance of the subject- 
metter in relation to the interests and needs of the 
students in the higher forms rather than the intereste 
of the science teacher per se, Dr. Lowndes made e 
pomt similar to that which Mr. Yerbury made at 
Liverpool in a alightly different connexion. Mr. 
Yerbury maintamed that biology and general science 
rather than the physical sciences should constitute 
the approach and main content of science-teaching 
in schools, on the ground that these are more closely 
related to the environment and needs of the pupil. 
On this argument the content most in line with the 
needs and interest of the student is that which is 
most likely to afford the science teacher oppartunitice 
for research which can be carried out im school 
laboratories without excessive difficulties in regard 
to material or equipment. 

If the encouragement of science teachers to under- 
take research in this or in other ways did no more 
than kindle or sustain enthusiasm, it might well be 
worth while. AIl depends, however, upon the quality 
of the teacher. An honours degree is no guarantee 
either of teaching ability or enthusiasm; and this 
factor must never be overlooked, no matter how far 
the practice of research in schools develope. The 
interesta of the pupils must be the first consideration : 
if we can obtain the right men and women as science 
teachers and support them with the measure of 
public appreciation and understanding for which Mr. 
Yerbury pleaded, lack of funds is unlikely to stand 
in the way of their prosecution of research. 

There is, however, a farther aspect of research in 
his peper but which may well be of moreasing 
importance in this connexion. To the teacher with 
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zoth the enthusiasm for his subject and the interest 
n his pupils which are essential, the carrying out of 
‘esearch by his pupils may also offer some genuine 
satisfaction. There have been a number of out- 
standing and successful examples of such research 
«n recent years, and developments here may possibly 
™e easier than along the Imes indicated by Dr. 
Lowndes or Mr. Brame. The observations on the 
natural history of starlings recording the results of 
mtwenty-flve years brrd-rmging at Bootham School, 
York, under the direction of Mr. Clifford J. Smith, 
ms one example of activities which the British Trust 
Wor Ornithology has done much to foster during the 
«past twenty years. There is probably still room for 
«nore schools to co-operate in such fleld investigations ; 
aor are the opportunities offered by the Field Study 
mCentresa of the Council for the Promotion of Field 
Studies as yet fully utilized even by the schools in 
athe regions in which the Centres are situated. Such 
ventures as the oceanographic expedition in the 
North Sea organized early this year for science sixth- 
form boys from the Watford Grammar School are 
«examples of what & little enterprise and nmagination 
«<an do both to indicate the nature of acientific work 
to the schoolboy and provide opportunity of par- 
ticipating in the making of observations of value to 
science. 

Other examples of such activities may be seen in 
the British mountain weather survey completed 
early in September, in which for some twelve weeks 
five high-altitude weather stations in the Cairngorms 
were manned by teams of undergraduates and 
senior schoolboys. This survey, which it is hoped to 
extend into other seasons, is of a type which should 
appeal to schools and to science masters looking for 
some form of investigation of seientific value. In 
the Brathay Exploration Group, both schoolboys 
and boys from industry have been co-operating since 
the summer of 1947 in fleld studies of the tarns, and 
especially the corrie tarns, 10 the Lake District, as 
well as in similar observations on an expedition to 
the Jotunheim in 1950. The schools meteorology 
scheme of the Royal Meteorological Society also 
offers the possibility of achieving work of real value 
to science, provided enough schools co-operate to 
make the study sufficiently representative. 

While developments along such lines hold promise 
of satisfaction to the science teacher anxious to con- 
tribute to the advance of science as well as of 
furthermg a keener appreciation of the true nature 
of scientific work on the part of the scholars engaged 
m it, too much weight must not be given to the 
factor of research in considermg the question of the 
supply of science teachers. It should not, indeed, be 
disdaimed, as it was by Dr. Pickthorn. The initiative 
should rightly come from the science teacher, and 
the Minister of Education should not only be thinking 
about how to get a sufficient supply of science 
teachers keen and enthusiastic enough to be willing 
to undertake research: she should also be making 
gure that when they show such mitiatrve it 
meets with an appropriate response—that it is 
encouraged by authority and not discouraged or 
thwarted. 
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The Minister’s first responsibility is to establish 
the real factors of the shortage. Mr. Birley was right 
to pomt out that an mcreased supply of scientists (or 
technologists) follows an increased (or an adequate) 
supply of science teachers and not vice vere, but 
the facts of the situation are still incomplete. The 
Times Educational Supplement in October quoted a 
statement from the Science Masters’ Association that 
115 science posts, in some 980 schools, were still 
unfilled and that during the past ten years 975 
science teachers had left the schools for industrial 
or administrative posts outside the teaching pro- 
feasion. The former figure is an improvement on 
that of 250 such posta in secondary schools unfilled 
at the approach of the new school year in 1952 ; 
but figures obtained in this way are neither con- 
clusive nor necessarily impartial. Moreover, while local 
educational authorities are naturally not anxious to 
give prominence to a difficulty which may involve 
them in higher salaries, science teachers themselves 
may tend to overstress the effect of the attraction 
of higher salaries in industry. 

For this reason it 18 important that the roport of 
the inquiry instituted by the Minister last June, 
through the National Advisory Council for the 
Training and Supply of Teachers, which has just 
been published, should be given urgent considera- 
tion. In any event, the Advisory Council on Scientific 
Policy expressed itself sufficiently clearly on the 
subject last year for there to be no excuse for 
ministerial delay in the meantime in considering 
measures by which the status and conditions of 
service of science teachers could be made more 
attractive. Any initiative either from industry or 
from the science teachers themselves should bo 
welcomed and supported by the Ministry as well as 
the local education authorities. All such possibilities, 
including aleo the raising of the retiring age or 
utilization of the services of scientists retired from 
other posts, should be explored with imagination ancl 
vigour. 

What is already clear is that the Minister must 
show much more courage and resolution than was 
apparent in Dr. Pickthorn’s speech if the country 18 
to be assured of the supply of trained scientists that 
British industry requires to maintain technical 
progress. The exact magnitude of the shortage may 
be as yet uncertain. The trend is unmistakable and 
has been confirmed from too many sources to be 
questioned. The mperative need ıs for early action 
—for some immediate transfusion of science teachers 
of high ability. We cannot wait, as Dr. Pickthorn 
seems inclined to do, for the difficulty to disappear. 
If the grammar schools cannot cope with the present 
generation of science pupils, they will stul less be 
able to cope with the flood which, even Dr. Pickthorn 
admitted, will come in a few years. 

Nor is the question one on which the future 
efficiency and productivity of British industry alone 
turns. As Mr. Birley noted, it is increasingly impor- 
tant that in the government service also thore should 
be some clear understanding of the scientist and of 
the way science works. That, too, must begin in the 
schools, and there also must begin in each generation 
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_ of pupils the. task of creating that wider general 
understanding of science, ita method, its potentialities 
and ita limitations, which to-day is essential no leas 
for the advance of science itself than for the realiza- 
tion of these full potentialities for human welfare 
that the application of science offers us. 


- 


A NEW ADRENAL STEROID 


HERE has been a recently growing body of 

evidence that the isolated and characterized 
adrenal steroids do not themselves acoount’ for all 
the actions of crude adrenal cortex extract. Tait, 
Simpson and Grundy, working at the. Middlesex 
Hospital Medical School, London, have devised a 
method- for the assay of the influence of adrenal 
steroids on the sodium and potassium ion balance 
by estimation of the diminution im the ratio of 
sodium-24 to potassium-42 in the urine of adrenal- 
ectomized rata, -over a two-hour interval after the 
‘ administration of the radioisotopes. In this way 
they found that crude ox adrenal extract contains a 
substance which behaves chromatographically like 
cortisone but which has a much greater effect on the 
sodium and potassium ion balance’. A substance 
with similar properties was found to be present also 
in the blood of the adrenal vem". Subsequent studies 
by Simpson and Tait and their colleagues have shown 
that a new adrenal steroid is responsible for these 
effects, and the provisional name of “‘electrocortin”’ 
has been suggested for this steroid’. 

The isolation of electrocortm has proved to be a 
difficult task, and Drs. Simpson and Tait have called 
into collaboration Prof. T. Reichstem, of Basle, and 
his colleagues, whose experience in the isolation of 
steroid substances is unrivalled. Dr. A. Wettstein 
and Dr. R. Neber, of Cibe, Ltd., Basle, also col- 
laborated in this work, which has resulted in the 
preparation of pure electrocortin‘. From one ton of 
cattle adrenal glands only 10-40 mgm. of electro- 
cortin was isolated. 

Electrocortin’ proves to be much the most active 
steroid so far available in mamtaming an adrenal- 
eptomized dog in good health, bemg thirty times as 
active as ll-deoxycorticosterone acetate m this 
respect ; 11-deoxycorticosterone was hitherto by far 
~ the most active isolated substance known in tests of 
this sort. In the sodium—potassium balance test 
devised by Tait, Simpson and Grundy, electrocortmn 
is about one hundred times as active as 11-deory- 
corticosterone. 

Almost simultaneously, Mason and his colleagues 
at the Mayo Clinic, Rochester, Minnesota, have 
announced the isolation of a similar substance from 
ox adrenal extract"; while R. E. Knauff, E. D. 
Nelson and W. J. Haines, at the Upjohn Laboratories, 
Kalamazoo, Mich., have obtamed a similar substance 
from pig adrenal extract‘. 

Evidence about the structure of the new steroid is 
es yet fragmentary. It appears to be a Cy, steroid 
with a A-4a-8 unsaturated ketone grouping and an 
a-ketol side-chain at C,, There is, in addition, & 
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hydroxyl group the position of which has not bee 
determined, but which appears not to be 17a, 16a o 
6B, nor 11 or 128. According to Knauf ¢ al. 
the new steroid has little or no activity m the 
glycogen-deposition or eosmnophil-depletion testa fo 
adrenal steroids. This observation would be i 
agreement with the absence of an 118 hydroxy 
group. 

In ‘electrocortin we may well have the active 
principle of the amorphous fraction of crude adrena 
extracts, the existence of which has been assume 
for some time. Although electrocortin is much more 
active than deoxyocortioosterone quantitatively, i 
seems likely that its actions will be qualitativel, 
similar to those of deoxyoorticoosterone and of the 
amorphous fraction, and so any entirely new type ot 
action will probably not be shown by electrocortin 
Nevertheless, the isolation of this new steroid 
springing as it does from researches at the Middlese» 
Hospital Medical School, has provided the solutior 
to a problem of many years standing, and has opened 
up & new and important ee to the physiology 
of adrenal secretions. 

It is unfortunate that the British pharmaceutical 
industry is poorly developed with respect to steroidal 
preparation and chemistry, despite the excellent 
academic work in this fleld whioh has bean carried™ 
out here during the past twenty-five years. Had the 
possibility existed in Great Britain of assisting the 
development of Simpson and Tait’s researches on a 
large scale in industrial laboratories, we might have 
avoided yet another example of the necessity of 
transferrmg abroad for large-scale development an 
important new discovery made by British investi- 
gators. 

1 Tait, J. F , Simpson, B. A. and Grundy, H. M., Lanost, 1, 128% (1052). 
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DOMESDAY BOOK RECORDS 
FOR EASTERN ENGLAND 


The Domesday Geography of Eastern England 
By Prof. H. 0. Darby. Pp. xiv+400. (Cambridge’: 
At the University Preas, 1952.) 55s. net. 


Domesday Book contains so many 

concerning the size and value of land holdi 

the extent of wood, meadow and pasture, and 
existence of mills, fisheries and salt-pans for the 
greater part part of England, that erations of his- 
ee D E r ormation could be 
in maps that would illustrate the 
phyaloal ce and something of the economic 
activity o about the year 1100. What was 
lacking. was time for the calculations and certainty 
ee a a 

quantities were Prof. H. O. Darby, as 
this volume of four hundred pages and the promise 
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=f four more to come show, obviously has the time, 
ut has he the certainty ? 

In this century Domesday studies ae done 
snore to suggest the manner in which the text was 

rranged from the original local returns, and to 
peculate on the purpose of the document, than to 
idvance understanding of ita terminology. The 
scre of Domesday is still an unknown quantity. 
ta linear measurements are obscure. The value of 
and is expreased in terms that still escape us; the 
slough-land remains an abstraction. While detailed 
tudy of the text has enabled us to remark upon the 
rors of the eleventh-century clerks, it has done 
aittle to overcome certain problems they seat posterity : 
t is not always possible, for example, to get the 
otal number of hides for a vill or hundred; several 
"ills may be grouped under one place-name, s0 
hat the local density of stock and population is 
ybacured ; features may be mentioned with the 
lace responsible for them in a fiscal, not_a physical, 
sense—thus Prof. Darby is reduced to mapping 
come salt-pans in Lincolnshire “where it was 
Jhyaically imposible for them to have been located” 
.p. 69), for he rightly maps the Domesday Book 
rors and all, rather than incorporate the corrections 
of its commentators. The geographer is not even 
aslped by the work done on documents associated 
«vith the Domesday Book like the ‘Inquisitio 
Eliensis’’, nor by the special treatment of Norfolk, 
sSuffolk and Essex in the more capacious “Little 
Domesday’’?; the figures he needs are as often 
«confused as elucidated. 

Prof. Darby liberally accepts these disadvantages. 
Plough-lands are so vague that “we cannot whole- 
Mheartediy accept them as giving a sure indication 
of the relative distribution of the arable land m 
different parta of the county [Lincolnshire] (p. 48). 
“From the nature of Domesday Book it ia likely 
that no two people will arrive at identical totals” 
of population (pp. 47-60). After plotting marsh- 
lands m Lincolnshire on a special map, he confides 
that “It is impossible to believe that the fenland 
did not contain many more stretches of marsh of 
some value in the economy of the villages of the 
county” (pp. 64-6), and his comment on a map of the 
fisheries is that “'it is impossible to believe that these 
Domesday entries represented the total fisheries of 
eleventh-century Lincolnshrre’’ (p. 68). In fact, 
“In the light of all the uncertainties, it would be 
more correct to speak not of ‘the Domesday 
Geography of England’, but of ‘the Geography of 
the Domesday Book’” (p. 2). 

What we have, then, are the data in Domesday 
Book “most relevant to an understanding of land- 
scape and economic phy” for Lincolnshire, 
Norfolk, Suffolk, Emen, Ounbridgeshiro and Hun- 
tingdonshire arranged county by county with tables 
and maps plotting place-names, plough-teama, 
population, woodland, meadow, marsh (Linoolnshire, 
Cambridgeshire), _ fisheries, salt-pans, waste, 
sheep (Suffolk, Norfolk, Essex) and mills. These 
give a picture of the relative prosperity of different 
regions and the overall economic activity of the 
countryside that is not really misleading on the 
scale employed for the maps—12} miles to the inch. 
At the end of each chapter is a useful general survey 
of the main geological divisions, and the book ends 
with a description of the eastern counties as a whole, 
with reference to each feature. Each carefully drawn 
map has its limitations carefully pointed out in the 
text, and the conclusions to be wn from it are 
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most temperately expressed. In Lincolnshire, it is 
shown, for example, that “In general, the areas 
of sparse population coincide with the areas of few 
plough-teams”’, and from a map giving the dis- 
tribution of sheep (twenty to the dot) in Norfolk, 
it i stated that ‘‘the first thing that stands out i~ 
that there were fewest sheep where there was most 
wood”. It is nice that someone should have done 
all this work, but one hopes that Prof. Darby will 
not wall up other qualities besides his humour in 
the monument that he is building to patient scholar- 
ship. J. R. HALE 





PLANT GROWTH-REGULATING 
SUBSTANCES 


Plant Growth Substances 
By Prof. L. J. Audus. Pp. xix+465+42 plates. 
(London: Leonard Hill, Ltd., 1953.) 42s. 


HE discovery that 3-indolylacetic acid is a 

growth hormone of plants and that many 
structurally similar compounds can also affect 
growth processes has opened up wide flelda of 
chemical, physiological and agricultural research. 
The volume of literature relating to growth sub- 
stances which has appeared during the past two 
decades is already very extensive, and it was by no 
means an easy task to prepare an up-to-date 
and readable account of the subject within a single 
volume. The author has done this, however, in a 
most creditable manner. Huis book representa the 
first really comprehensive effort in thia field; others, 
which have been published in the United States, 
have dealt mainly with practical applications with 
somewhat superficial treatment of fundamental, 
chemical and physiological aspecta. Another very 
welcome feature of this book is that proper attention 
has been devoted to the contributions of European 
as well as American workers in this fleld. 

The basis upon which the book has been written 
is that a knowledge of the physiological principles 
underlymg the action of gro substances is essen 
to all who are interested in these materials. Chapter 
1, dealing with the nature of plant growth, gives an 
excellent introduction along these lines and leads 
logically to a consideration in Chapter 2 of the natural 
auxins and their functions within the plant. The 
evidence relatmg to the existence of auxins a and ù 
is carefully and fairly reviewed. Methods of assessing 
the activity of auxins are also considered here. 
Although details are only briefly given, mention 
might have been made of the fact that, m general. 
synthetic growth substances only induce poor 
responses in Went's Avena test. In the Avena straight- 
growth test certain workers would question whether 
the presence of sugar is necessary. Moreover, Bent- 
ley’s modifications of this test also deserve mention. 
The chapter which follows, dealing with chemistry of 
the auxina, is not to be regarded as an essential part 
of the book, being provided only for those with 
particular interesta in these directions. The use of 
growth substances for specific agricultural purposes 
is well covered in Chapters 8-11. In all cases, the 
physiological aspects as well as practical applications 
are dealt with, though the author rightly avoids 
making detailed recommendations regarding con- 
enn ee methods of application, ets. Full 
references, however, are given eo that the interested 
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important linea of which so far have received 
far from adequate attention. Thus, it still remains 


to be shown whether a flowermg hormone actually 
exists, and there is much to be discovered about 
naturally occurring inhibitors. Taken as a 
whole, the book can be gaid to serve the needs of all 
who are interested in this fleld of work. Certainly, 
the physiological aa is useful and stimulating 
to the chemist, the physiologist likewise will 
find the chemical treatment satisfying. Yet the 
book is most readable and the aim of the author to 
cater for the layman as well as the scientist has been 


quite well achieved, there being a useful glossary of 


technical terms for those completely new to this 
fleld of study. ’ 

The volume is well produced with excellent photo- 
graphs and diagrams. Many references to original 
work are given, and appendixes relating to the use 
of specific compounds for the rooting of cuttings, the 
petting of fruit, weed control and for ting the 
pre-harvest drop of apples are peo. 

This book is the best of ita kmd yet published and 
can be confidently recommended. R. L. Wans 





SEEING THROUGH THE 
ATMOSPHERE 


Vision through the Atmosphere 

By W. E. Knowles eton. Pp. xiv+250. 
(Toronto: University of Toronto Preas; London : 
Oxford University Presa, 1952.) 68. net. 


HIS book replaces the author’s well-known 
earher and smaller volume, “Visibility in 
Meteorology”, the second edition of which appeared 
in 1941. It is in no sense s third edition but an 
entirely new book, although most of the ground 
covered is the same as before.. The reason for the 
change of title is interesting. As the author pointa 
out, ‘To the meteorologist ‘the visibility’ means 4 
distance—that at which it is just possible to dis- 
tinguish & dark object against the horizon. It is now 
fourteen years since the writer began to preas for a 
change in this illogical terminology, and his complete 
lack of success is probebly only pan indication that 
is born, not made’’. The book is concerned 

with @ much wider field than ‘visibility’ in this 
Testricted sense; in fact, it deals with what have 
been well termed the photometric properties of 
the atmosphere and their measurement, and with 
those properties of the eye which affect the visual 


The author is at pains to drive home his thesis 
that the present method of estimating ‘visibility’ is 
completely out of date, since it ignores moat of the 
great volume of work carried out by physicista and 
others during the Second World War. This work 
makes it possible to predict with remarkable accuracy 
the fee at which a given object can be detected, 
provid 


we know certain physical quantities oon- . 


‘carning the atmosphere, quantities which can now 
. be readily measured with fairly simple photometric 


apparatus. . 

The underlying theory is described in detail in two 
chapters. These are followed by a short chapter on 
the eye, and then come the chapters in which all 
that has gone before is synthesised and in which 
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methods are described for determining the visw 
range of objects seen in daylight and light sourx 
seen at night. There is also a chapter on the colom 
of distant objecta and the visual range of coloure 
objects. The last main chapter consiste of desoriy 
tions, most often with diagrams, of mstrumenta use 
for measuring the quantities related to visual rang: 
Of these the chief are extinction and scatter. Mam 
differant types of telephotometers used for measurin 
extinetion are descri and criticized and then 
section is devoted to instrumenta which meas 
scatter. ‘Visibility metera’ are not ignored. 
It is gratifymg to note the eviderlt and expresse 
appreciation of the author for the work carried ov 
in Britain during the War. Incidentally, as an inde 
of the stimulus which the War supplied, it is notaba 
that of the 420 papers listed by the author in hie 
bibliography, nearly one-half date from 1940 onward: 
“Visibility in Meteorology” was -a classic, and t 
say that the present volume is a worthy successor } 
no mean praise, but it is fully justified. The subject 
matter is not easy; but the exposition is clear an 
the style is excellent, while here and there are weloom 
touches which reveal the author’s sense of humour 
The production is very good and the lavish use o 
paper such as to cause a jealous pang to many » 
publisher and author in Britain. A British reade 
may regret the use of American terms, such a 
‘phototube’ for ‘photocell’, and some other unfamilia» 
words such as ‘Jluminance’ for ‘illumination’, whit 
on p. 7 there is the misleading statement that thx 
International Commission on TJlumination ha: 
adopted the term ‘luminance factor’ for both 
‘luminous reflectance’ and ‘Iaminous transmittance’. 
The very minor nature of these criticiams, however, 
only serves to mdicate the high standard which the 
author has set himself and has achieved in a book 
which will be highly valued, not only by meteoro- 
logista, but also by others who are interested in the 
subject mdiocated by the title. Joun W. T. Wars 
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JEAN REY’S PIONEER WORK 
ON OXIDATION 


The Hoyi of Jean Rey 
A imile reprint of the original edition of 1630. 


With an introduction by Dr. Douglas MoK ie. ; 
xliv + l4 -p xlv-lxxxiii. (London: Edward Arnold 
and Oo., Ltd., 1951.) 21s. net. 


EAN REY was a French physician, born at Le 

Bugue, a small town neer Perigueux, in Dordogne, 
where he practised after graduatmg M.D. in the 
University of Montpellier in 1609. His claim to fame 
is that he anticipated, by some hundred and fifty 
years, Lavoisier’s conclusion, first announced m 
1774, that the increase in weight in metals on 
calcination ia due to their combination with air. 
Rey, however, did not visualize combination m the 
sense proposed by naeg a and- accepted to-day. 
His views were aupported by one experiment only ; 
but by means of this experiment he claimed, to 
use his own words, that “all opinions contrary to 
mine are utierly refuted’’. He di the effects 
of calcination in a little book entitled ‘‘Kesays ... 
sur la recerche de la cause agrees En lEstain & 
le Plamb augmentent de poids on les calcine’’, 
which was printed at Baras, near Bordeaux, in 
1680. In 1775, mmediately folowing the publication 
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Mby Lavoisier of the first of his memoirs on the theory 
of combustion, attention waa directed to Rey’s book, 
with the suggestion that it was perhaps unknown 
to the chemusta of that day. Occasional references 
=had, however, been made to it, between 1630 and 
1714, in the literature of chemistry—the earliest, 
indeed, by no leas a person than the philosopher 
Mersenne. A correspondence between Rey and 
Mersenne resulted, and this has been reproduced 
in this modern edition of the ‘‘Esgays’”’. Neverthe- 
leas, later references were few, a fact that Dr. D. 
McKie, in his introduction to ie volume, suggests 
may perhaps be attributed to scarcity of copies of 
the book itself, rather than lack of appreciation 
of ita gontents. The original edition was, probably, 
small and intended only for circulation among the 
author's friends. To-day the first edition is certainly 
very rare, only seven copies having been traced. 
Since 1774 a number of reprinta and translations 
have appeared, but these too are not now easily 
obtamable. 

The new edition reproduces the original text in 
facsimile, so that scholars may now read it m the 
origmal French, and the value of this reprint is 
greatly enhanced by Dr. MoKie’s introductory 
easay. In addition to the few facts known about 
Rey's life, the introduction contains’ bibliographical 
details of the earlier editions of the “Essays” and 
a critical appreciation of the work itself, and such 
influence as it may have had on the development 
of ch 

Much of the information contained in this emay 
is derived from sources not easily accessible, if at all, 
to the average student. Readers of Dr. MoKie’s 
studies in the history of chemistry need scarcely 
be told that he has been at great pains to seek it 
out, to check its accuracy, and to assemble it in 
readable form. His attractively produced reprint 
of the “Essays” should take rank as the definitive 
edition, at any rate so far as English 
readers are concerned, and as such it will be weloomed 
by librarians and students of the history of chemistry. 

V. A. EYLES 


BIOLOGICAL PHILOSOPHY 


Problems of Life. 

An Evaluation of Modern Biological Thought. 
By Ludwig von Bertalanffy. Pp. xi+216. (London: 
Watts and=Co., Ltd., 1952.) 25s. net. 


HE future historian of our times,” says Dr. 

L. von Bertalanffy towards the end of this 
book (p. 194), “will note as a remarkable pheno- 
menon that since the time of [after] the First World 
War, similar canceptions about Nature, mind, life 
and society, arose independently, not only in 
different sciences, but also in different coumtries. 
Everywhere we find the same leading motifs ; 
concepts of organization showing [that is, the 
concept of an pk ig pana which manifesta] new 
characteristics laws at each level, those of 
[that is, the concept of] the dynamic nature of 
[reality], and the [that of] antitheses within it”. 
a alten hilosophy of organic naturalism has 
uring the past half-century, risen to the 

mea eee a dominant ah outlook among men of 
science is, indeed, undeniable. The ideas of White- 
head, at least in their broader aspects, have been 
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almost universally accepted; the controversy be- 
tween vitaliam and mechanism, which in the twenties 
was still flourishing, no longer attracta any attention ; 
the Gestalt conception in psychology and physiol 
has proved itself. The problem now before silentio 
workers is the practical one of elucidating tho 
relations between the ‘organiama’ at the atomic and 
molecular level, and the organic form of living 
things which they com Dr. von Bertalanffy 
is one of the foremost li theoretical biologista, 
Austrian by origm, who has been associated with the 
study and exposition of organic naturaliam since 
his first publication in 1926. In recent years he has 
become what one might describe as ‘the Woodger 
of Canada’. 

The plan of the book begins by contrasting the 
conceptions of organic naturalism with the classical 
alternatave. It then considers levels of organization, 
the present position of the oell theory, and the 
question, of supra-individual organisms. This is 
followed by detailed exemplifioations from oxperi- 
mental morphology and neurophysiology, after 
which such hypotheses as the biological magnifi- 
cation of non-statistical microphysical events aro 
discussed. ` The work ends with the demand for a 
new general theory of systems, and the promise 
that new logico-mathematical formulations suitable 
for organic E aie have been devised and will 
be presented in a further book (p. 199). The present 
monograph is highly recommendable for younger 
scientists who have not been able to follow, during 
the past three decades, the development of the points 
of view now generally accepted. 

This is not to say that one can lay down the 
book without certain feelings of dissatisfaction. 
In the first place, the translator has failed to mse 
to the level of the German origmal, published in 
Switzerland in 1949. It takes a certain acuity as 
well as goodwill to penetrate through his English 
to the value within it. For example, upon a single 


page (p. 171) the reviewer noted the following 
necessary substitutions: “methodological” for 
“methodical”,  ‘enunciate”’ for ““enounce’’, 


“spiritual” for ‘‘paychic’’, “myth or” for “mythical”, 
and “‘illusory’’ for “illuatve”’. The text is full of 
sentences of this kind: “It is the peculiar hybrid 
position between science and poetry by which vitaliam 
is sapped”. If the whole book could be re-written 
in English, its value would be doubled. Indeed, 
in order to quote the passage used at the beginning 
of this review, the reviewer had to add elucidations. 
There are also a few irritating mistakes, such as tho 
eternal confusion of J. B. 8. Haldane with his 
father (p. 197). 

But a more basic criticiam ia that Dr. von 
Bertalanffy, if intending to cover the whole fleld of 
organic philosophy, ought to have done more justice 
to Whitehead, even if Smuts and Lloyd-Morgan 
were treated shortly. He may have felt that this 
would have been to go beyond the bounds of that 
theoretical biology about which he wanted to talk; 
but even within them, there are certain fascinating 
subjects, such as the relation between thermodynamic 
theory and biological evolution, which are scarcely 
touched upon. However, there are obvious limita 
to what can be done in two hundred pages of fairly 
large type; and this book should in any event take 

sia pai upon the shelves of all biological libraries, 

private and public. If it reached a few physico- 
chemical ones also, that would be all to the good. 
JOSEPH NEEDHAM 


4 


1120 - NATURE 


AUSTRIAN WOOD RESEARCH 


December 19, 1953. vor 172 


INSTITUTE, VIENNA 


_By Pror. JOSEF KISSER 


Scientific Director 


ee SPER 

Austria is covered with forests—or 42 cent 
with respect to the fertile areas. hee. hector 
is not only in a position to satiafy her internal demand 
for timber, but also to export a considerable amount. 
The growing requirements of a continuoualy increasing 
population in Europe, on one hand, and the de- 
crease in usable foresta, on the other, raise the 
question of how the demands by the peoples for so 
vainable and useful a raw material can be satisfled 
in the future. It is therefore to introduce 
rmmediately at the places of timber production 
measures which will make possible a greater rational 
output and utilization by the efficient use of the 
various kinds of timber, and which will effect 
economies and, at the same time, make the most of 
the timber residue by improving the existing technical 
processes, and by developing new methods for the 
mechanical and chemical processing of timber. 

To deal with these many-sided problems, the 
Austrian for Wood Research was founded in 
1047. The first task of this Society was to co-ordinate 
the endeavours of all Anstrian scientific workers, 
both theoretical and ical, engaged- on wood 
research and to found a scientiflo community. In 
order to overcome the problems allotted to it, the 
Society made use of the various facilities for research 
of the universities, scientific mstitutes and technical 
colleges, and generously subsidized ther endeavours. 
In this way it became possible to arrange for numerous 
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experiments in the field of timber research and timbe> 
utilization which proved to be of .scientific anc 
economic mmportance. Since many problems o> 
timber research are, however, of a highly comple 
nature, and call for the closest oo-pperation of experti 
in many diverse fields; a number of scientific studies 
although of great importance to the timber industry, 
had to be laid aside for the time being, because nc 
success could be guaranteed owing to the fact that 
at a great distance from each other. 

In 1950 the Forest Commission of the United 
Nations Food and Agriculture Organization sub- 
mitted a report to the Austrian Government recom- 


mending, among other things, that a more generous 
subvention should be allotted to timber 


and & institute should be founded for it. 
In acco with this recommendation, and under 
the patronage of the Ministry of Commerce 
and ion as well as on the recommendation 


of the timber industry, the Austrian Wood Research. 
Institute was founded by the Austrian Society for 
Wood Research, the means being contributed by the 
funds of the Huropean Recovery Programme, the 
Viennese Chamber of Trade, and through credits 
guaranteed by the City of Vienna. It is housed on 
the grounds of the Arsenal (see Fig. 1), the addrees 
being Wien 8, Object 212 (Austria). 

The main task of the Wood Research Institute is 
to serve the interests of the Austrian timber mdustry 
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«and to carry out scientific experimenta with the view 
-f improving the existing processes and methods, 
mechanical and chemical, in the manufacture of 
timber, and discovering new ways of utilizing timber. 
Apart from ad hoc researches, it is, of course, indis- 
pensable that fundamental investigations should 
«also be carried out on the inner structure, chemical 
composition and physical properties of wood. The 
various investigntiona undertaken by the Wood 
Research Institute include problems raised by the 
scientific members of the Institute themselves, the 
solution of which is of mterest to the industry, the 
further utilization and practical testing of new 
developments abroad, problems of general interest 
put to the Institute by the timber industry and, 
miastly, special development ina: undertaken by 
special contract, for the sole benefit of individual 
thnber manufacturers. The Institute is also an 
important centre of information and, in a suitable 
«manner, puts at the disposal of the Austrian economy 
= general new knowledge and scientific results that 
ave been obtaimed in the fleld of wood utilization 
at home and abroad. The work of the Institute is 
-based on the closest collaboration of the various 
technical departments and their scientific staffs, and 
mits lay-out has been considered with special regard 
to these matters. Only on the basis of such team- 
work oan each timber problem be dealt with from 
-very relevant angle. 
In order to elimmate overlapping with the work 
of other research organizations, tasks of 
Institute have been exactly defined. Research work 
«tarts the moment the timber leaves the forest and 
comprises all stages of treatment, manufacture and 
refmement until the finished product reaches the 
consumer. Indispensable co tion with forest 
research is guaranteed by the fact that those con- 
cerned with forestry, especially the director of the 
Federal Station for Forest Research, Wien-Maria- 
brunn, are represented on the board of the Austrian 
Society for Wood Research, and are thus in a position 
to balance overlappmg problems against each other. 
With regard to ita organization, the Wood Research 
Institute has been divided into a number of depart- 
ments and sub-departmenta, each with its own 
director and acientiflc and technical staff. At present 
it consists of the following departments: microscopy 
and research on wood structure; chemistry of wood 
and chemical technology ; chemistry of paper and 
cellulose ; pests and protection of wood; physica of 
wood, including tests of strength ; mechanical tech- 
nol of wood; fibre boards and dowels; and, lastly, 
wooden constructions, together with all the neceasary 
laboratories, fittmgs and workshops. For reasons of 
expediency, the management of the Institute has 
been split into two and consists of a scientific director 
responaible for all the scientifle problems and the 
organization of scientific research, and an economic 
director whose concern is the administration and the 
technical problems of the Institute. This solution 
has the great advantage that the acientiflo director 
is able to devote all his time to his true work and is 
never bothered by administrative and commercial 
questions. 
caren i lanning, the Institute was 
ne ee although the erection 
the buildings had only been begun during July 
1952, and” the importance of the occasion was 
emphasized by the fact that the opening was per- 
formed by the Federal Chancellor, Herr Julius Raab. 
The Austrian Institute of Wood Research is the first 


research institute in Austria to serve a whole big 
economic field. The opening celebrations included 
three lectures: the electron microscopy of wood, 
by Prof. A. Frey-Wysasling (Zurich); the future 
tasks of mechanico-technological wood research, by 
Prof. F. Kollmann (Reinbek, near Hamburg); and 
problems and the importance of lignin resoarch, 
by Dr. K. Kratz! (Vienna). The scientific content of 
these lectures streased the range of tasks of the Wood 
Research Institute, namely, the cultivation of general 
and fundamental research and of research in the 

A rtant flelds of mechanics and chemistry of wood 
utilization. The lectures had a double mportance, 
however, for the fact that the speakers represented 
three different countries, namely, Switzerland, Ger- 
many and Austria, fully underlines the hope for a 
close collaboration in Middle Europe in the fleld of 
wood research. 


SCIENCE AND APPLICATIONS OF 
PHOTOGRAPHY 


CENTENARY OF THE ROYAL PHOTOGRAPHIC 
SOCIETY 


celebration of ita centenary, the Royal Photo- 
graphic Society arranged an International 
Conference on the Science and Applications of 
Photography. The oonference headquarters where 
nearly all the meetings were held was at the Institute 
of Education, University of London, and meetings 
lasted from September 19 until September 25. There 
were about five hundred members, of whom two 
hundred were from overseas; 161 papers were 
read. The proceedings were grouped into five 
sections, namely, A, photographic science; B, colour 
photography, kinematography, stereophotography, 
photogrammetry; QO, technique and applications 
of photography; D, photomechanical processes ; 
and EH, history, literature and training im photo- 
graphy, photocopying techniques. 

In addition to an addreas by the president of 
pha Geen an eee 
Conference could attend, public lectures were given 
m the evenings by Mr. Harold White on “Fox 
Talbot and His Achievements”, by Dr. G. B. Harrison 
on “Pho phy in the Service of Science’, by 
Dr. O. E. Mees on “Fifty Years Work on the 
Theory of the Photographic Process” and by Dr. 
Ralph Evans on “Creative Directions in Colour 
Photography”. At the Conference Dinner, on the 
lash evening, the Astronomer Royal, Sir Harold 
Spencer Jones, proposed the toast of “Photography”, 
a to by Dr. C. E. K. Mees. 

amount of material presented was consider- 

able, and it is quite impossible to summarize it all 
in a reasonable space. The topios mentioned here, 
therefore, come mainly from the section dealing 
with the science of photography, and have been 
selected from those available mainly because they 
can be included in a fairly ooherent account. The 
roceedings, amounting to nearly half a millon 
earls will be published very shortly. Tor this 
prospect the Society is indebted to Dr. R. 8. Schultze, 
honorary secretary of the Conference. References 
to the papers from which material for this account 
has been taken are given as superscript numbers. 
The material between any two such numbers has boen 
taken from the paper given under the second number. 
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Significance of Adsorption by Silver Halide Grains 


The most prominent ” feature of the 
contributions dealing with the theory of photography 
was the importance attributed to adsorption pheno- 
mens at the surface of the silver halide grains. The 
grains are prepared by precipitation and subsequent 
treatment as‘ dispersions in gelatin solutions, in 
consequence of which a layer of gelatm with a 
thickness of about 35 A. is bound tightly on them. 
In order to extend the colour sensitivity of emulsions 
beyond the limita to which silver halides are naturally 
sensitive, dyes are added. These dyes are adsorbed 
to the grains. If & dye is not too tly held, the 
adsorption isotherm often displays a break, and the 
absorption spectra of the adsorbed dye above and 
below the break may be markedly different. This 
ta taken to indicate “a change, fram a ‘non-co- 
operative’ state in which dye molecules:on the 
gram are relatively isolated, to a ‘oo-operative’ 
one in which they are closely packed and exerting 
strong lateral ihteractions. In the latter state the 
dye molecules, which for the most part are longer 
and broader than they are thick, are stacked in a 
monomolecular layer with the molecules face to face, 
and on edge at a steep angle to the grain surface. 
The more tightly adsorbed dyes usually give 
adsorption isotherms approximating to the Langmuir 
form, and are presumably always adsorbed in the 
latter state, whatever the concentration of dye in 
the surrounding medium. 

-~ Gelatin in the dye solution hinders adsorption 
by the grains, slowing down the rate of adsorption 
and reducing the amount of dye adsorbed in equili- 
brium with a given solution concentration, except 
when the concentration is high and the grains are 
abnost completely covered by a monomolecular 
layer in any case. The effect is reversible: grains 
dyed in weak gelatin solution and transferred to 
stronger gelatin solution acquire the same surface 
conditions as if they were dyed m the stronger 
solution. For one particular merocyanine dye the 
“heats of pees (caloulated from the temperature 
coefficients adsorption) varied from 3,000 cal./ 
mole at 7 per cent gelatin, to about 8,000 cal./mole 
at 0-16—-0-2 per cent gelatin in the ‘non-co-opersative’ 
state and about 9,500 cal.{mole in the ‘co-operative’ 
state, and 12,200 cal.jmole with no gelatin. On 
the sasumption that adsorption of dye requires 
displacement of gelatin, the difference of 9,000 
cal.fmole between the highest and lowest values is 


presumably a measure of the heat of desorption 
of gelatin Ptho dye molecule. Micro-Kjeldahl determ- 
inations of the nitrogen sesociated with dyed and 


gelatin solutions and washing gave direct indication 
of removal of gelatin on dyeing!. 

For a long time after the discovery of the colour- 
sensitizing action of certain dyes, those suitable for 
the purpose could only be selected by empirical 
trial. The ame is still true to some extent: never- 
theleas, the general character which a dye must 
_ posseas to be affective is mg clear. Much the 
greater number of dyes follow the 
formula A(— OH =} B, where A and B re t 
heterocyclic nuclei, such as those of qumoline, 
benzothiazole, rhodanine, joined by a methme or 
polymethine bridge. H: atoms in the nuclei 
and bridge may be rep by substituents. The 
nuclei themselves are planar or nearly planar m 
structure, and both experiment and theory suggest 
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that they will lie in the same plane, in the mosi 
stable configuration, when linked through a con- 
jugated chain. 

If it is agsumed that a dye molecule is plane, 9e 
nearer approximation to its true ghape than that 
given, by its chemical formula can be reached by 
making a drawing using standard van der Waals 
radii of the units in the formula. When all possible 
geometrical adjustments in position have been made 
and two parts of the molecule still overlap, then the 
dye cannot be plane. Sensttixmg dyes are known 
of all characters in which the shape is graded from 
‘loose’, where there is more than adequate room for 
the dye to take a plane form, through ‘compact’ 
where the components of the molecule are so large 
that a plane form is just possible, to ‘crowded’, 
where the molecule must be seriously distortedtl 
from the plane form. As a general rule, it may be 
taken thet a ‘crowded’ dye is a poorer sensitizer thar 
a ‘compact’ one, and that it absorba light leas strongly, 
though maybe only slightly so. It seams that planam. 
dyes can arrange themselves on the silver ide 
grains edge-on and tightly packed more readily 
than crowded dyes, and that this is the disposition 
which leads to most effective transfer of the energy 
they absorb to the silver halide. 

The general indications are that ‘compact’ dye 
aggregate more readily than ‘loose’ dyes, as migh# 
be since they cannot vary appreciably 
from form which they must have in the aggregatedll 
state. Poor sensitization is not, however, necessarily 
attributable to overcrowding. Negative substituents 
such as nitro- and acetyl-, mtrotluced where they 
cause no crowding, usually lead to depression om 
sensitization, and other groupings, not negative, 
also have similar effects. Moreover, a dye doe 
not need to be planar to be a good sensitizer; though 
the cases known suggest that the molecule mus 
consist of a substantial planar part, groups not 
lying in the plane being twisted or rotated out of the 
plane’. ; 

The photoconductivity of the silver halide grains 
in commercial photographic materials can bk 
measured if the strong electrolytic conductivity is 
balanced out. It is then found that the variations 
with wave-length of the light abeorption, the 
photoconductivity and the photographic sensitivity 
are parallel. The energy absorbed by the dye, there- 
fore, is made available to release electrons in the silve» 
halide, after which point the processes leading t 
the creation of the latent image are identical, 
whether exposure is by light im the sensitizing ow 
the non-sensitixing region of the spectrum. The 
absorption of sensitizing dyes in solutions frequently 
varies strongly with concentration, and at high 
concentrations many show a very strong narrow 
abeorption band on the long wave-length side of thi 
normal absorption. This ‘J-band’ is due to the forma. 


‘tion of long aggregates like ‘linear’ crystals, in which 


‘exciton’ propagation of energy occurs. Close packing 
of the dye molecules on the grains is favourable 
to ‘exciton’ propagation, but such propaegatior 
must not-be too easy or the energy is likely to be 
lost in tnwanted ways. Certain compounds (among 
which sre dyes) known as supersensitizers confer 
added effectiveness in colour sensitization. IW 

that these must be such as to fit well mt 
the structure of the dye layer, and also to cause t 
local distortion of the structure at which transfer 
to the silver halide can occur. Other compound: 
act as desensitizers, so that the ‘exciton’ energy it 
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wt. When the alver halide grains are dye-sensitized 
This- 


here is some loes of their natural sensitivity. 

aay be due to-logs of electrons, which have been 
xcited into the conduction band, to the dye, where 
Bhoy lose their energy and cannot assist in the 
«roduction of the latent image’. 

Gelatine has a strong influence an the rate of 
evelopment. If silver halide grams are free of 
elatine they are, with many developers, reduced 
-o silver whether they have been exposed to light or 
wt. In the ordinary way, differentiation between 
xposed and grains is extremely strong 
s, of course, it must be if development is to produce 
meeful results. The rate of development i con- 
rolled substantially by two factors, namely, AT, 
« statistical factor, and an exponential factor, 
xp(— B/RT), E being an activation energy. The 
atio of the rates of development of and 
«nexpoeed grains is then (A’/A") exp(AB/RT). 
The difference in activation energy AH estimated 
strom. the tare coefficients of develo ERA 
«f the order of 6-12 koal./mole, and is not 
+e much affected by the adsorption energies, hi 
we probably nearly the same for exposed and 

grains. Developers can often exist in 

m-ionised and ,ionized forms, and the activation 
«energy will vary with ionisation. If the developing 
«agent is ionized, the factor A will also be influenced 
+y the charge on the silver halide gram. This is 

Beier In ordmary photographic emulsions, 

and, judgmg from the rzete-potential, imposes a 
arrier of the order of 50 mV. Negatively charged 
ons are subjected to repulsion, and only a fraction 


by 
iectron. The rate of development should therefore 
2 increased if the charge barrier were elimimated. 
Chis expectation was borne out by testa in which 
shotographic material was bethed in an active 
Juaternary salt, which reduces and possibly elimi- 
1eatea the charge barrier. These considerations neglect 
mdsorption, but it has been shown that developing 
ee 
bed to silver halide, are displaced by devel 
agenta, This is not always so, for if the dye and 
leveloper are in ionic form and of opposite sign, the 
developer may be adsorbed and bind the dye still 
more tightly to the silver halide*. 

Surface-active cationic substances which reduce 
the charge barrier at the surface of silver bromide 
arystala in emulsion can also lead to increases in 
wate of fixation by thicsulphate. The accelerating 
alfect decreases as the concentration of thiosulphate 
és increased, and displays a maximum in relation 
to the concentration of surface-active agent’. 

The rate of development of metol when used alone 
is alow, and of h slower still. Together 
they: develop rapidly. Two otheees have 1 been 
put f to sooount for phenomenon of 

super-additivity’. One suggests that metol oxidized 
during tie proce ol Gevelogucah i redond o i 
original form by hydroquinone, the other that the 
low activity of hydroquinone arises because it ia 
strongly ionized and cannot penetrate the charge 
barrier on the surface of the silver halide, but can 
do so if an intermediate product in the oxidation of 
metol is adsorbed to the silver halides. A new 
developer, I-phaeny]-8-pyrazolidone, behaves in a 
uimilar way to metol and in this case the formation 
of an intermediate when it is used alone is revealed 
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by its red colour. The presence of hydroquinone 
prevents the formation of the red colour. Thus, 
the regeneration hypothesis seams likely to be 
sound, and indeed, other evidence strongly favours 
it. Nevertheless, some of the experiments desaribed 
also suggest that the charge barrier is reduced so 
that hydroquinone also may take part in ‘develop- 
ment in the mixed developer*’. 

It has been shown that silver ions are adsorbed 
to silica or glass when hydroxyl ions are present, 
and that the material so produced is photosensitive. 
In silver bromide sols, silver ions are ‚adsorbed 
from acid solution. If then the hydroxyl. ion con- 
centration is raised, the sol becomes more sensitive 
to light. This is probably due to the formation of a 
silverhydroxyl complex on the surface of the silver 
halide. At high solution concentrations of hydroxyl 
ions, the number of hydroxyl ions adsorbed was 
found to be about one-fifth of the number of available 
ion-sites on the surface of the silver bromide. As 
this complex is photosensitive, it appears that two 
photolytic proceases are poesible; and may both 
ocour in E E photographic materials: namely, 
transfer of an electron from the lattice of silver 
bromide to a surface silver ion, and transfer of an 
electron from the silver~hydroxyl complex. Silver 
bromide sols, with no gelatin, are further sensitized 
by allyl thiourea, when it is adsorbed without 
breakdown to the silver bromide crystals. The 
H. and D. curve then displays two parta: first a 
alow rise of opacity with increasing exposure, and 
then a rapid rise. The first of these is attributed 
to the silver-hydroxyl complex, and the second to 
the silver halide arystal iteelf. Confirmation of this 
hypothesis is o by the difference in colour 
grat of two regions of the curve, 

rtance of the conditions at the surface 
of ica de crystals has been underlined by 
experimental results on large thin crystals. Previcus 
work showed that such crystals were sensitized 
by very thin deposita of silver, gold and metallic 
sulphides. In farther experiments, crystals sensitized 
in the above ways were dipped in mert gelatin solu- 
tion adjusted in silver ion and hydroxyl ion con- 
centration, drained and dried. The gelatin improves 
the stability of the sensitizing la decreases the 
fog and adds to the sensitivity, the additional sensl- 
ee ee ee 
and somewhat greater the the silver 
sittin oar fs A similar kind of regult is obtained 
when the crystal has not been sensitized beforehand. 
The sensitization by gelatin is much greater if the 
crystal is digested in warm gelatin solution for 
iods up to half an hour. The gelatin film was 
ound to be detachable by re-immersion: in gelatin 
solution, When it settled back on the crystal so 
as to cover a part of the crystal nob: previously 
oovered, the sensitmation was eee with the 
gelatm. 

Sensitization was found to be accelerated by known 
sensitizers of the reducing types, gold, salis, and 
thiosulphate and substituted thioureas. Products 
of the sensitixing proceas are formed im the gelatin 
adjacent to the crystal surface, and on the crystal 
surface itaelf, those on the latter probably consisting 
of aggregates of ailver, gold, silver oxide or silver 
sulphide. Of the two, gear a at ti 
layer are the more effective as senaitizers. 

It has always been difficult to account for the 
apparent lack of recombination of positive holes 
(roughly speaking, bromine atoms left by electrons 
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-which have been raised to the conduction bands) 


dislocations. These dislocations persist out to the 
surface, where they provide-a region for localized 
separation of silver—the surface latent image. The 
internal dislocations can also provide sites for internal 
latent image’. i 

The above description does not require the sup- 
position- that gelatin is occluded within the grains, 
which has been’ put forward to account for the 
existence of internal latent image. The supposition 
ia unlikely to be true. If gelatm is completely 
removed from the surface of grains (by bathmg m 
hypobromite solution), the internal gelatin, if any, 
can be released by dissolving the grains in thio- 
sulphate pre a to a higher concentration by 
fi mg. A i Zeigmondy gold number test 
then shows that the 


average gelatin content is 
certainly leas than one gelatin molecule to-six grains. 
Many more than one-sixth of the grains can carry 
internal latent image. Thus, occlusion of gelatin is 
unlikely, and in any event not a necessary condition 
for the production of internal latent mage". 

The general tenor of the work so far described, 
therefore, has been to emphasize the importance of 
i ee eg dg tog fe caer RSE Ser 
considering how the latent image “la produced, to 

y at least as much attention to the mode of 
dience of the bromine (the positive hole in the 
crystal lattice) as to the production of development 
centres by aggregation of metallic sitver. The theory 
of latent image has returned part way to the old 
hypothesis that silver bromide grams become 
developable as a result of formation of sub-halides 
by the escape of bromine’. 

Some Chemical Aspects 

Bromine and chromic acid solutions applied to 
photographic materials will make them leas sensitive 
or, if applied after , reduce the latent Image 
capable of being developed. It was suggested that 
desensitization of weak sensitivity centres (that is, 
thone rouina heavy AOPE i en, 
I ) is a consequence of adsorption romme 


would be consistent with resulta of testa of various 
kinds on the fog produced heavy sensitixi 
treatment. When sensitized reduction (wi 
stannous chloride) the fog has the properties of 
metallic silver ; when sensitized by sulphur- 
‘contaming gelatin, its properties are more nearly 
-those of silver sulphide‘. 
It bas long been known that sharp-edged, and 
i can , details im photogre are 
affected by diffusion of the developer and ita reaction 
producta. In black-and-white photography this 
causes distortions of tone-reproduction and even 
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makes the photograph of a detail different i» 
ey E E ee In modern pro 
ceases of colour photography, which use three layer 
of emulsion, differently colour-sensitized and, ie» 
the final result, differently coloured, any one of th: 
three layers may be affected by the developmen 
m the other two. The resulta seam to b 
ortunate: in most cases the oolour quality i 
improved, A yellow filter layer is necessary i» 
colour films to elimimate blue light remaining afte 
Th 


‘the top blue-sensitive layer has been 


is usually of colloidal silver, the particles of whicl™ 
accelerate the reduction of silver galtes produce 

during development. In this way a colour fog 1 

produced. It was by a study of this phenomena 

im a commercial colour process that a specialh 

rapid process was worked out for the productio: 

of copies of documenta. In this process the unexposee 
silver galta of a negative emulsion are made te 
produce a positive silver image in a second emulsiom 
in contact with itt’, 


Physics of the Developed Image 

- There is stil much interest in the capacity o 
otographic materials for reproducing detail, whicl 
fies leaving aside the main topic of surface 
phenomena and mentionmg something about wham 
is commonly called the physics of the develope 
image. The capacity of a photographic material t 
record fine detail is limited by the diffusion of ligh 
m the sensitive layer and the heterogeneity know: 
a seeped or i The best desoriptior 
of light scattering is the light distribution in the 
neighbourhood of a ishi amall, “brightly 
illuminated spot. This is dificult to measure experi. 
mentally, and it is customary to throw a thin lme 
of light on the sensitive layer and measure the light 
distribution thereby produced. The fall of intensity 
each side of the line is exponential. If an arbitrary 
fonction is assumed for the light distribution around 
a point, Integrated to give the distribution for a line, 
and the mtegral equated to the exponential dis- 


good 
the difficulties of the measurements’. 
of diffusion imcreases with thickness of the layer, 
but less so when the ia with light of short 
wave-length, owing to absorption. 

In measurements of resolving power the aperture of 
the lens used to project the test image is important. 
If the aperture is low, the resolving power of the lens 
is limited; if the aperture is considerable, some of 
the image is out of focus by reason of the thickness 
of the sensitive layer, and this limita the resolving 
power. , maximum resolving power is 
observed at a medium aperture'*. In autoradio- 
graphy the resolving power is largely dependent on 
the thickness of the emulsion layer, and also on the 
thicknees of the specimen and intimacy of contact}*. 
~ The meesurement of resolving power in radio- 
graphs is somewhat difficult because the tion 
of suitable test objects is difficult. It has been 
found, however, that a mercury physical developer, 
to intensify the silver image, is capable of giving a 
deposit of mercury, in a photogra teat object of 

ciently opaque to X-rays 
test objects for the purpose™. 
An interesting point id that colour photographs often 
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peppear sharper than black- and-white photographs 
ith the same resolvi wer. enta were 


sported which indicate that the judgment of sharp- 
ees depends upon the saturation of the colours and 
mho structure of ee Scan 
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TOXIC HAZARDS OF PESTICIDES 
TO MAN 


ROM the time of his first appearance on this 
earth, man has been engaged in mortal combat 

oy insects and other types of vermin. Through all 
she centuries of recorded time men have been plagued 
oy insecta, and literally millions have died of insect- 
vorne diseases or of starvation, often induced by loss 


of crops directly attributable to various types of 
pesta. 


Insect-borne diseases rank high, if not fore- 
most, among the great public-health hazards of the 
«orld. For centuries yellow fever, malaria, plague, 
typhoid and dysentery, to mention only a few well- 
Known examples, have brought misery and death to 
mnilliofs of humans, determined the outcome of wars, 
T ar E a eee tale palate ane 
- Likewise, in the agricultural T ere insects, plant 
diseases, weeds, rodents and other pests exact an 
almost unbelievably heavy toll on all agricultural 
production. Estmates of crop-losses due to these 
liek acs a A ice e e ge 

0 per cent of all agricultural production. While 
there is'a paucity of statistically sound data to 
support any such estimates, it seems safe to assume 
that the tribute demanded and taken by pests is at 
least a quarter to a third of the world’s eee R 
output. 

In days gone by, a8 more and more food was 
needed to feed an ever-increasing population, nations 
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one after another sought to colonize new lands and 
thereby -expand food production; but the door to 
this avenue of escape is practically closed. Now that 
there are no new lands to conquer, man shows signs 
of acquiring some sense with regard to developing a 
sound agricultural programme. Such a programme 
must abandon the age-old practice of exploiting—or 
ag we say in the United States, ‘mining’ our fertule 
soils—and must. provide for the adoption of sound 
scientific procedures, not the least of which is practical 
pest control. 

Science has developed ways and means of com- 
bating most of the vectors of insect-borne diseases 
and many of the more important crop pests ; but, 
unfortunately, in most cases the actual control of 
these pests involves the use of one or more of the 
rather toxic chemicals which may be A 
from certain points of view. 

Any attempt to evaluate such hazards as may be 
mherent in the use of pesticides should be predicated 
upon a rather thorough understanding of a few of 
the more-or-leas axiomatic principle imyvolved: 
(1) Practically all pesticides have toxic properties 
and are toxic to warm-blooded animals, including 
man, as well as to insects. If they did not havo 
these properties, they probably would not control 

and therefore would not be good pesticides. 
(2) The fact that most pesticides are toxic to man 
and animals does not necessarily mean that they 
cannot be used safely. If one develops a proper 
respect for the toxic properties of a substance, it 
inay frequently be used with greater safety than a 
much leas toxic substance which is apt to be handled 
careleasly. (3) A careful distinction must be drawn ` 
between the terms ‘harvard’ and ‘toxicity’. Toxicity 
is the capacity of a substance to produce injury, and 
hazard is the probability that injury will result from 
the use of the substance in the quantity and in the 
manner proposed. To be at all reliable, any estimate 
of the hazard mvolved in the use of a substance must 
be based not only upon a knowledge of its inherent 
toxicity, but also upon the details of its proposed 
use, as well. (4) To avoid hopeless confusion, one 
must disti between use or operation hazards, 
and residue or food contammation hazards. 

Most individuals interested in the hazards associated 
with icide usage have read some of the charges 
b t against pesticides, and at least some of the 
arguments advanced in their defence. Obvioualy, 
the problems encountered in the introduction of new 
chemicals are not unique. In common with many 
other advances in science and technology, pesticides 
must be regarded with mixed feeling, in that on ore 
hand they possess highly desirable and at times 
almost miraculous propertios for good and, on the 
other hand, definite objectionable or undesirable 

istice capable of producing harm. ‘The 
problem is so to ce these attributes and so to 
control the use of these chemicals as to secure the 
maximum. benefit and the mmimum harm. In no 
case should public policy be totally regulated or 
guided by either the optimist who sees only the 
Utopian pesticidal properties, or by the pessimist 
who sees only the most dismal potentialities for 
wanton destruction. 

We must strive for an objective point of view 
wherem good and bad, desirable and undesirable, 
potential benefits and harm, will be brought into 
proper perspective and balanced one against the 
other. In so doing, let us recall that fire is at one 
and the same time man’s greatest servant and 
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‘potential destroyer. Let us be mindful that the 
automobile, now regarded as a necewity -in daily 
living, 1s one of the greatest causes of accidents, 
maiming and killmg thousands each year, to say 
nothing of causing extensive property prs 
destruction of wild-life, and the pollution of the 
. atmosphere with undesirable gases. Let us recall 
that most of the drugs and pharmaceuticals developed 
to ease pain, control or suppress numerous illnesses, 
and lengthen human life are, when improperly used, 
poisonous to the extent that they must be classifled 
among the more toxic and dangerous of the chemicals 
known to man. 

The real problem is basically one of education. 
Able scientasts make available to us the bamo attri- 
butes of most of these new chemicals m advanoe of 
their release. Every interested mdividual has both 
legal and moral responsibilities which should regulate 
his actions with to promoting the use of 
pesticides. Those who develop and those who test 
el tna whith cr ean tcp E encanto 
evaluation of their beneficial and properties, 
and for making this information available to the 
public. Those who distribute such materials and/or 
make recommendations for their use should relay 
this information in full, emphasizing the harmful as 
well as the desirable properties. Those who apply 
and utilize the materials have the final and 
the greatest responsibility. Pesticides are e 
available to the public on the premise that they will 
be used in good faith and in accord with prescribed 
recommendations and precautions. It has been said 
a chain is no stro than its weakest link; and 
thus in the last aia, all the rules and laws that 
might be imposed to regulate the use of pesticides 
will be to no avail if the ultimate user does not 
recognize and fulfil his responsibility for, using such 
materials only in accord with the recommendations 
prescribed by the manufacturer and/or the duly 
authorized officials of government agencies. If the 
ultimate user of pesticides doea not at all times 
ize that the inherent rights of his neighbour 

‘and: fellow man must supersede any and all personal | 
‘ or selfish desires, no amount of legislation will correct 
such an evil. 

‘The various hazards presumably © emodinted with 
the use of pesticides have been the subject of publio 
hearings, legislative investigatiofa, and numerous 
formal and informal discuasions. Few problems 

ecting public health and national welfare have 

seed more wid attention or provoked 
ae controversy. Unfortunately, in far too many 
Instances the voices of prejudice and the fears and 
apprehensions expreased by learned scientists, who 
have ventured opinions in fields where they were 
not qualified to speak with authority, have been 
publicized as much aa or more than the cold, SEA 
date and scientific facts presented by co arn ae 
scientists, all of whom are specialists in da of 
endeavour related to pesticide use. This is lou- 
larly true of sections of the Preas which tend to 
favour sensationalism. ` 

As the controversy grows more heated and 

opinions become more emphatic, o Pati 
t of the public becomes confused and be- 
wildered by the seemingly endless flow of contradictory 
statements, half-truths, and in some instances 
- malicious misrepresentation. At this point the old 
adage, “A little knowledge is a dangerous thing”, 
assumes a new significance. The timely appearance 
of a very excellent report, “Toxic Havards of 
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Pesticides to Man’’* under the a 
the World Health Ee abies by Dr. J. M Berne 
should do much to stabilize thinking and consolida» 
public opinion on this controversial subject. In 
very enviable style and manner, the author hs 
clearly and concisely set forth an unbiased evaluatic 
of the hazards associated with pesticide usage an 
haa pinpointed each of the many ramifications « 
the whole pers problem. Lest there be tho 
who might -stimate the true value of th 
report, it ahould be noted that the author travelle 
extensively, studying conditions and conferring wit 
experte m many flelds of endeavour in ten countrie 
ed with authorities in other parta of th 
world and reviewed a selection of more than sie 
hundred publications bearing on all phases of tr 
subject at hand before undertaking the task of pre 
paring his report. 

The deerrability—if not indeed the necessity—fi 
using pesticides to control the insect vectors í 
disease and to control pests on growing crops ap 
produge is clearly set forth in a manner that shou 
be entirely acceptable to all concerned. It is doubth 
if any entomologist, plant pathologist, chemis 
farmer, or pesticide manufacturer or can tak 
any serious exception to the arguments advanced c 
the conclusions reached: ‘There can be no donk 
that pesticides have ved of great value both i 
the control of insect-borne diseases of man and i 
the protection of his crops. Their use will probabl 
expand at least for a number of years in the absenc 
of better methods for controlling the pests agains 
which they are directed. New chemicals are expecte 
_ to appear but are likely to be submitted to increasing] 
rigorous experimental testing before they can super 
sede those in use today”. 

The operational or occupational hazards, both ree 
and imaginary, encountered in the manufacture o 
primary active ingrediente, formulation into pre 
parations suitable for fleld-use, handling and spplis 
cation are clearly set forth, as are the various hazards 
that might be encountered by innocent bystander 
or third parties, including 

tural workers, and the consumers of foo 
that t contain traces of pesticides. The genere 
trend of these discussions is perhaps well portrays 
in two brief quotations : 

“In the light of existing knowledge, the polic 
with to residues in food should be one: o 
onlightened caution. ‘The advantages of using th: 
pesticide ag represented by improvement in th» 
nutrition of a population must be set against th 
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hypothetical riaks incurred. Definite on thes 
questions must await the slowly developing ledge 
of how these chemicals act on the living body 


Meanwhile, it is well to anand how residue hazard 
may be reduced by means o controls,” 

‘There i a ponile rick to be th from the ingestiar 
of small quantities of pesticides in food, but there i 
no evidence that anyone has suffered illness fron 
this cause. Difficulties in assessing this hazard exist 
but control would be relatively smmple provided thas 
suitable methods of analysis were available.” 

It is significant that, like Dra. Hayes, Princi anc 
other American toxicologista, Dr. Barnes repeated]; 
points out that the final answers to many perplexinp 
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Juestions must in the last analysis be based upo 

muman experience; or in his own words “...a4 
sloser study of man himself .. .”, and can never be 
»btained from animal experiments alone. Certainly 
sur problems are far from completely solved and, 
‘ecognizing this fact, Dr. Barnes has made some very 
wpropriate suggestions and recommendations for 
‘urther research, justifiably the need for a 
nore complete and thorough study of human 
sxperiences. 

There is always danger in the use of quotations 
taken out of context; but perhaps a few selected 
statements from the author’s conclusions will serve 
“to illustrate his point of view : 

“None of the materials in use today is so mherently 

poisonous that itas safe use is impracticable... . 
3ome of the materials in use today are capable of 
sroducing severe and fatal poisoning if handled care- 
easly in the factory or during application. . . . Other 

mnateriala are unlikely to produce acute or fatal 
mpowoning, but because of their stability and per- 
ustence may remain in food and be consumed m 
mall quantities over many years by the general 
peublic. Much anxiety has been expreased on this 
score, and it is certainly desirable that food should 

«oot contain foreign chemicals lacking any nutritive 

aor beneficial value to man. Nevertheless, there is no 

svidence whatsoever that the mgestion of these 
mmnaterials in this way has produced undesirable 
reactions.” 

It w noteworthy that the conclusions reached in 
this paper are in very close general agreement with 
those released from time to time by the Food Pro- 
tection Committee of the National Research Council 
in the United States. , 

The report also contains sections on ‘The Toxic 
Properties of Some Pesticides’, ‘Control of Agri- 
cultural Pesticides in Different Countries’, ‘Glossary 
of Names of Pesticides Used in the Text”, and a 
bibliography of 689 titles. 

As a parting word, Dr. Barnes’s paper should be 
considered as essential for all who are in any way 
interested in problems associated with the usq of 
pesticides. In æ sense, this report is destined to 
become the Old Testament for a new but rapidly 
devuloping school of thought and philosophy. 

Guornce C. Dxeorse 





OBITUARIES ' 


Dr. L. F. Richardson, F.R.S. 


Lewis Fry Ricwarpson, author, in 1922, of 
“Weather Prediction by Numerical Process” and, in 
1939, of “Generalised Foreign Politica’, died at his 
home at Kilmun, Argyllshire, on September 30. 
Theee mentally adventurous works stamp the man, 
and of him it may be truly said, es Wordsworth said 
of Newton : 


. & mind for ever 


Voyaging through strange seas of Thought, alone.” 


For it was given to Richardson to be way out ahead 
of his eF ales in the effort to mould experience 
to scientific form. Some have now caught up, or are 
catohi , with the meteorological research which 
Ric did thirty years ago; the fate of his 
pioneering efforts to form a science of international 
relations will perhaps not be known for a still longer 
time. 
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Richardson was born into a Quaker family in 
Newosstle m 1881. He was educated at Bootham 
School, the Durham College of Science at Newcastle, 
and at King’s College, Cambridge, where he graduated 
in the Natural Sciences Tripos in 1903. He was threo 
years at the National Physical Laboratory and threo 
in the electrical industry before reaching meteorology. 
In 1913 he was appointed superintendent of Eskdale- 
mur Geophysical Observatory, and on leaving in 
1916, to jom the Friends Ambulance Unit in France, 
he had already completed thé first draft of his work 
on weather prediction by numerical process. Here, 
on the hydrodynamical and thermodynamical equa- 
tion of meteorology, he brought to bear a technique 
of arithmetical solution of partial differential equa- 
tions by finite-difference methods on which he had 
written at length in a paper in the Philosophical 
Transactions m 1810. Richardson returned to the 
Meteorological Office in 1919 to work with the late 
W. H. Dines, and he then completed his great volume 
on the evolution of weather. Electronic computers 
could scarcely then be dreamed of, and Richardson 
had other dreams of how the job might be tackled, 
with ter upon tier of human computers fitted into 
an Albert Hall structure. His methods remained 
undeveloped for a long period, not merely because 
of the magnitude of the computing problem but also 
through lack of an adequate three-dimengional net- 
work of observing pointa in the atmosphere. More- 
over, as we know to-day, Richardson’s equations 
were not well adapted to the problem in some 
fundamental respecta—they were too general. But 
& mighty vision had been displayed. 

Richardson’s other meteorological work sprang 
almost directly from his analysis of the weather 
prediction problem. He saw that, of the processes 
formally expreased in his equations, least was known 
and understood about the transformations of radia- 
tion in the atmosphere and about atmospheric 
turbulence. Observational studies of the former, in 
relation particularly to cloud and ground surfaces, 
went forward with hard theorizing about the latter. 
In 1920 he wrote a famous paper, ‘The Supply of 
Emergy from and to Atmospheric Eddies”, in which 
by th ical reasoning he sought to show 
that the growth or decay of turbulence in a statically 
stable atmosphere depended primarily on the vertical 
flux of heat in relation to the vertical shear of wind. 
The analysis threw up a non-dimensional parameter 
involving these quantities, and now called ‘Richard- 
son's Number’, which serves to correlate phenomena 
affected by atmospheric turbulence much as Rey- 
nolds'’s number provides a correlating parameter for 
isothermal flow in pi channels and around solid 
bodies. In 1926 he put forward an entirely new 
basis for the discusmon of. turbulence phenomena, 
aimed at that time at dealing perticularly with a 
medium such as the atmosphere m which the turbu- 
lenoe spectrum extends indefinitely cut to larger and 

‘wave-lengths. He showed that the laws of 
iffusion in such a medium could most soundly be 
arrived at not, as m earlier work, by the study of 
the scatter of individual particles, but through the 
variation im separation of pairs of particles—the 
separation at any instant defining the scale of eddy 
motion effective in changing the separation. His 
approach is essentially that devel much more 
recently by Kolmogoroff and others in the now lively 
development of a theory of turbulence. Richardson 
found from observations over a tremendously wide 
range of scale of motions that the coefficient of 
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diffusion (in earlier nomenclature) increased as the 
four-thirds power of the scale of the diffusion process. 
is same ‘law’ has been inferred by Von Weizaacker, 
cere and others from current theory, and 
` Richardson’s last hy ical paper, in 1952,” 
was a return to thia field of study. 

Richardson's association with the Meteorological 
Office ended m 1920 when it became a department of 
the Air Mimistry and he felt compelled to resign on 

ds of conscience. He becante head of the 
Physics Department at Westminster Traming Collage 
sand, in 1929, prinapal of the Paisley Technical 
College His interest shifted in the late 20s and 
the ’30e to mternational relations and the peycho- 
logical factors leading to war, and to this and he 
himself in 1929, when nearly fifty yoars of 

age, with a degree in psychology. He retired from 

Paisley in 1940 in order to prosecute this study more 
fully, and the resulta are largely contamed, m, micro- 
film form, in a revised edition of his 1939 volume on 

“Generalised Foreign Politics’’. 

Richardson was honorary secretary of the Royal 
Meteorological Society during 1021-24, a D.Bc. of 
the University of Londan and was elected Fellow of 
the Royal Society in 1926. He was a patient and 
original teacher, delighting in ingenious practical 
demonstratidns with snnple apparatus. His writings 
were utterly individual in style and highly enter- 
taining ; but few concessions were made to the reader. 
A fellow undergraduate at King’s College said of 
him, “Lewis was a rock and flew his colours with 
superb, audacious gallantry”. The audaciousness 


became with the years an understanding gentleness, 
married ' 


but the superb, gallantry mcreased. He 
Dorothy, daughter of the late Dr. William Garnett, 
by whom he is survived with their two sons and 
daughter. P. A. SHEPPARD 


Prof. E. Batalllon 


Evciws BarartoN died on November 1 at 
the age of eighty-nine. He started his acientific 
career in the Faculty of Sciences at Lyons, his first 
testy Speman on hibian embryology appar ni m 
1888. ə became professor of zoology at 
Dijon mel es after 1918, profeasor in the Unrversity of 
Strasbourg. Later he became profeasor of zoology in 
the University of Montpellier, where he remained 
until he retired in 1932. He was a member of the 
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C AvEnaIRh Chalr In Cambridge : 
Prof. N. F. Mott, F.R.S. 


Pror. N. F. Morr, Henry Overton Wils profeæor 
of physiœ in the University of Bristol, has been 
Tse ee Cavendish professor of experimental 
ysics in the University of Cambridge i in succession 
is Sir Lawrence Bragg, who is going to the Royal 
Institution (see Nature, May 9, p. 819). The departure 
of Prof. Mott from Bristol next autumn will end 
twenty-one years service to its University. Succeed- 
. ing Sir John Lennard-Jones as professor of theoretical 
physica in 1938, he chose to take up fields of inquiry 
‘new to him, but suited to facilities in men and 
equipment available in the Wills Laboratory. Soon 
contributing to the theory of metals and alloys 
. through his standard treatise with H. Jones, he was 
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Paris Académy of Sciences and received a number o% 
prizes, including the Prix Osiris” 

Bataillon covered a wide field of experimenta™ 
cytology, including studies on the parthenogenety 
activation of amphibian,. lamprey and fish eggs, or 
morphogenesis and evolution, on the effect of heat 
on the gametes of the frog, on imterspecific and 
Intergeneric fertilization, on polyspermy and on the 
electrical properties of unfertilized, activated ano 
fertihzed frog eggs; but he became world-famous 
through his discovery that the unfertilized egg o 
the frog oould be induced to develop partheno- 
genetically by puncture with a fine glass or meta 
needle. Bataillon found that this treatment was 
more successful when the needle was contaminateds 
with blood or other foreign bodies. What is the 
nature of the stimulus exerted by these contaminatmge 
materials ? Are they thromboplastic or must they 
contain nuc teins ? ‘This is a problem which 
is just as in i to-day as it was wher 
Bataillon first formulated it at the beginnmg of thr 
century. 

In a famous paper on traumatic parthenogenetic 
activation, published in 19101, Bataillon said: ‘‘Cette 
parthénogenése effective chez un vertébré était, pour 
moi, un résultat inespéré. L’élevage des larves étant 
en ginirali facile, an chercheur bien mstallé pourra 
peuttre aborder sur ce matériel la solution de 
problèmes fondamentaux’’—a prediction which was 
confirmed by Loeb and SBancroft* when they 
announced in 1913 that a parthenogenetic frog, 
obtained by Batallon’s method, was a female. 
Bataillon went on to say: “... œ n’est pas au 
hasard que ces expériences ont été fartes’’.’ I think 
Spleen lata age sliced ‘ain ts by 
the belef that spermatozoa puncture or bore through 
the-egg surface at fertilration. To-day we do not 
believe that this is the case and consider, rightly or 
wrongly, that after enzymes from the head of the 
spermatozoon have softened up the egg surface, the 
egg engulfs the spermatozoon, as in phagocytosis. ~ 

Whatever the reasons that prompted Bataillon to 
carry out his experiments, they remam some of the 
most exciting and important in oel physiology. 
Many experiments still remain to be done using the 
elegant technique he discovered nearly fifty years 
ago. , ROTHSCHILD |; 
1 Bataillon, H, O.R. Aonad. Soi., Parts, 150, 906 (1 
* Loeb, J, and Bancroft, F. W., J. Bap. Zool., 14, 
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then led to the study of electronic processes ae 
hep special reference to semiconductors, tors 
ey Saag ida ar latent Image. Since the Second 

World ar he has been particularly concerned with 
the mechanical properties of the solid state. His 
work in all these fields has been marked by a flair 
not only for mitiating and stimulatmg theoretical 
work, but also for gui experimenters mto new 
and exciting fields of laboratory study. Moreover, 
by organizing successful conferenoes_and summer 
schools in the Wills Laboratory, he has done much 
ee ee through- 
out the country. As a leader of a combined team 
of theorists and expernmenters with a common 
urpose, he has no superior. When he succeeded 
. A. M. Tyndall as director of the Wills Laboratory 

in 1948, Prof. Mott met his increased administrative 
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esponsibilities with equal facility. Indeed, his lose 
_.vill be felt not only in the Wills Laboratory iteelf, 
rut also by his colleagues in the faculty, and by 
vthers who, conoerned with the future policy of a 
vigorous young University, have learnt to value his 


sounsel and judgment. 


resident Elsenhower’s Proposals for the Inter- 
natlonal Control of Atomic Energy 


In his speech to the General Assembly of the 
BUnited Nations at New York on December 8, 
mPresident Kisenhower-said that the United States 

are prepared immediately to meet privately with 
such other nations as may be “principally involved” 
So seek “an acceptable solution” to the atomic 
—rmamenis race. They would seek more than the 
mere reduction or elimination of atomic materials 
available for military purposes. The possibility of 
«ower from atomic for economic is 
iready proved, and President Eisenhower proposed 
that the Governments principally mvolved, to the 
tent permitted to common prudence, should begin 
and contmue to make joint contributions from their 
stock-piles of normal uranium and fisaionable 
neterials to an international atomic agency 
Bto be set up under the mgis of the United Nations. 
This agency would be responsible for impoun 
storing and protectmg the contributed fissionable 
mand other material and for devising methods of 
allocating the ‘material for peaceful purposes; and 
mhe United States are prepared to undertake such 
waxplorations in good faith and to further the develop- 
mmnent of plana for expediting the use of atomic 
sonergy for peaceful purposes. 

The President indicated that he is prepared to 

submit to the United States Congress, with every 
axpectation of approval, plans which would encourage 
world-wide investigation mto the most offective 
peace-time uses of fiasionable material and which 
would begin to diminish the potential destructive 
power of the world’s atomic atock-piles. Such plans 
should also demonstrate to peoples of all nations that 
the great Powers of the world, both of the East and 
-of the West, are mterested in human aspirations first 
«end foremost, rather than in building up armaments 
-f war; and they should open up a new channel for 
gpeeceful discussions and initiate at least a new 
approach to the many difficult problems that must 
Ebo solved if the world is to shake off the inertia 
imposed by war and to progress towards peace. In 
Phis speech the President also revealed that smoe 
July 16, 1945, the United States have conducted 
forty-three atomic test explosions and said that 
«atomic bombs to-day are more than twenty-five 
«imes a3 powerful as the weapons with which the 
atomic age dawned. — 


Trans-Atiantic Telephone Cable 


An important step forward in the development of 
telephone communication between Great Britain and 
North America occurred on December 1, when an 
agreement was signed in London between the General 
Post Office, the American Telephone and Telegraph 
Co., the Canadian Overseas Telecommunication Cor- 
poration and the Eastern Telephone and Telegraph 
Co. of Canada, for the provision of the first trans- 
Atlantio telephone cable, as distinct from the existing 
telegraph ceblea. The installation, which is estimated. 
to cost £124 million, is likely to be ready in 1956 
and will mark the letion of some twenty-five 
years of development m Britam and the United 


NATURE `` 


: 1129 


States. Two ooaxial cables will be laid by H.M. 
Cable Ship Monarch from Oban in Sootland to New- 
foundland, a distance of 2,250 miles, and these will 
be connected to a shorter section of coaxial cable 
from Newfoundland to Nova Scotia, about 360 miles 
in length.. The former will be equipped with fifty 
one-way amplifying repeater units placed at 40-mile 
intervals, of an American type which has been 
adequately tested m deep water. A British type of 
two-way repeater will be incorporated in the single 
cable in Canadian waters, based on the experience of 
ee ae 

Shin Braet ten years between Anglesey and the 
Isle of Man, a for a shorter period between England 
and Holland end Denmark. When completed, the 
new cable should provide about twenty-nine,telephone 
circuits between the United om and North 
America in place of, or in addition to, the twelve 
radio-telephone circuifa, which are at times subject 
to deterioration or interruption due to fading and 
atmospheric disturbances. In addition, improved 
telegraph and telephone services to Australia and 
New Zealand will result from the direct wire con- 
nexion between London and Vanoouver, from which 
point the radio service southwards is frequently 
superior to that e acroas the Atlantic in the east-west 
direction. 


| Recording the Coronation : londenetioncrei Joint 


Discussion by Radio 


Ox December 3 the Institution of Electrical 
held a joint meeting with the ing 
Institute of Canada by means of a radio-telephone 
connexion between London and Montreal. After an 
exchange of avin between the presidents of 
the two bodies, Mr Bishop in London and Mr. 
R. L. Dobbin in Montreal, a paper entitled ‘“Technical 
Arrangements for the Soun d Television Broad- 
coasts of the Coronstion Ceremonies on 2nd June, 
1053”, by W. 8. Proctor, M. J. L. Pulling and F. 
Williams, was read in the Institution building im 
London. This paper described the many special and 
technical arrangements made for the largest outside 
broadcast ever undertaken by the British Broad- 
casting Corporation and the Post Office ;: the main 
details for broadcasting the Coronation . ‘by sound 
and television, and the special arrangements for 
getting pictures to North America, have already been 
summarized in Nature (171, 1050; 1953). A joint 
trans-Atlantic discusion followed the reading of the 
paper, in which Mr. J. E. Hayes, of the Canadian 
Broadcasting Corporation, and Dr. A. C. Don, Dean. 
of Westminster, participated. After final remarks by 
the respective presidenta on the success of the jomt 
meeting, the technical discussions were continued 
independently in the two countries. In the lecture 
theatre in London, short extracts were shown of the 
B.B.C. telefilms of the actual crowning ceremony in 
Westminster Abbey. One of these was made by the 
ressed frame system recently used by fhe B.B.C., 
while the other had been taken on the ‘Mechan’ 
camera installation, in which the vertical scanning 
process is effected by continuous motion of the film 
through the camera. 


University of Nottingham 


Tus Council of the University of Nottingham has 
accepted from Mr. C. T. Cripps, chairman and 
managing director of Pianoforts Supplies, Ltd., 
Simplex Works, Roade, Northampton, .a gift of 
£100,000 for the endowment of two profæsorial 
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chairs, a ee E T 
char of production engineermg. Pianoforte Supp 
Ltd., was founded by Mr. Cnpps to produce coom- 
ponenta for the music industry. Whule still retainmg 
the same tradmg title, the firm, under his guidance 
and diréction, has progressed into full-scale pro- 
duction engineering, supplying numerous different 
industries with metal components in all kmds of 
finishes. The gift is the result of an appeal by the 
University to industry in the Midlands for support 
in its schemes for engmeermg studies and research. 
It is mtended that an appomtment to the Cripps 
chair of metallurgy should be made for the seasion 
beginning in October 1954, when a degree course m 
metallurgy will be instituted as had already been 
planned. The Senate had previously grven approval 
in principle to a proposed degree course in production 
engineermg, but the date from which the chair will 
be established will now be a matter for consideration 
by the University Counail. 


Dr. K. R. Ramanathan 


Ix commemoration of the sixtieth birthday of Dr. 
K. R. Ramanathan, the February number of the 
Proceedings of the Indian Academy of Sotences (37, 
A, 167; 1953) contains a photograph of Dr. Rama- 

iece, an appreciation by Sir C. V. 
Raman, a bibliography of Dr. Ramanathan’s scientzflc 
contributions, ziei seventeen papers mainiy on 
meteorological subjects specially contributed by 
eminent meteorologista from India and other coun- 


tries. Sr C. V. Raman gives a summary of Dr. 
Ramanathan’s career and refers to the position. 
attained by him as a man of science, to his notable 


contributions in various fields of knowledge and to 
- the leading he has played m,the development of 
an Indian school of meteorology. After a brief period 
as lecturer and research worker m physica, Dr. 
Ramandéthan in 1925 became è gavernment meteor- 
Ce ee eee 
_ Observatory, the Colaba and Alibag Observatories at 
Bombay, the Solar Physics Observatory at Kodai- 
kanal, superintendent meteorologist at Poona and 
officer on special duty at Delhi. In February 1948, 
followmg his retirement from government service, 
he joined the physical research laboratory at 
Alimedabed and is now actively engaged on investu- 
gations of the physics of the upper atmosphere. 
Dr. Ramanathan is a Foundation Fellow of the 
Indian Academy of Sciences and has served con- 
tmuously for fifteen years as a member of its Counoil, 
in addition to being @ vice-preandent during 1943-46. 
He was recently elected president of the Inter- 
national Meteorological Association. The selected 
list of Dr. Ramanathan’s publications ahows that his 
interests have covered terrestrial magnetiam, ses- 
mology, me pega ae optics and scoustics, but his 
o i utions are in the fleld of study 
of the R structure and movements of the upper 
air. His earliest scientific paper was a letter in 
lila (118, 887; -1926) dealmg with the mtenaity 
pen ae larization of skylight at sunrise and sunset, 
latest, in the commemorative iue, deals 

ar the height distribution of atmospheric-orone. 


Matertals avallable from the Radiochemical Centre, 
Amersham 


THs Radiochemioal Centre, Amersham, Bucks, 
has prepared a new catalogue, entitled “Radioactive 
Materials", which desaribes the products of the 
Centre. The catalogue, which was first iasued in 
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connexion with the International Congreas of Radio’ 
logy held in Copenhagen during July 20-25, will be 
of interest to a wide range of users in the natura 
sciences, medicine and engmeering. About ay 
hundred radioactive appliances and compounds that 
are made at Amersham are listed, inol a number 
of important materiala which are new have not 
previously been available m any country. They art 
dealt with under the separate headings of labellec 
compounds (carbon-14 and miscellaneous chemical 
compounds containing radioactive isotopes); -pro 
ceased, radioisotopes, made by chemical separatior 
from materials irradiated m a pile or cyclotron, or 
from flasion products ; natural radioelementa ; alpha- 
and bete-ray appliances consisting of foils, platee 
and wires which incorporate a radioactive isotope ; 
gamomea-ray appliances containing radrum for theren, 
peutic purposes; gamma-ray sources for radisatior 
standards or industrial radiography; and neutror 
sources. Among the labelled compounds of carbon-14, 
of which some eighty mdividual species can be 
supplied, there is now added a complete range oF 
amino-acids which have been prepared by biological 
synthesis. Another new p ct of interest- is the 
fission product, ceatum-137, which is likely to become 
important in industrial radiography, and particularly 
valuable for the radiotherapist 1s the revised list of 
radium appliances and the new beta-ray Pa Da 
replacing radium plaques, for superficial therapy of 
the skin and of the cornea. 


Clinical Research Board 


Tus Medical Research Council announces that, im 
accordance with the recommendations in the White 
Paper on ‘Clinical Research in Relation to the 
National Health Service’, a Clinical Research Board 
has been appointed after consultation, and in agree- 
ment, with the of Health and the Depart- 
ment of Health for Scotland. The Board has been 
appointed for a period of three years, with the 
folowmg membership: -Sir Geoffrey Jefferson, 
emeritus professor of neurosurgery, University of 
Manchester (chairman); Prof. Dugald Baird, Mid- 
wifery Department, University of Aberdeen; Sir 
Henry Cohen, Departament of Medicine, University 
of Liverpool ; Prof. E. O. Dodds, Courtauld Institute 
of Biochemistry, Middlesex Hospital, London; Sir 
James Learmonth, De t of Surgery, Univer- 
aty of Edinburgh; Prof. A. J. Lewis, Institute of 
Psychiatry, Maudsley Hospital, London; . Prof. 
G. W. Pickering, Medical Unit, St. Mary’s Hospital, 
London; Prof. R. Platt, De t of Medicine, 
University of Manchester; Sir James Paterson Ross, 
Surgical Unit, 8t. Bartholomew's Hospital, London ; 
Sir James Spence, Department of Child Health, 
King’s College, Newcastle upon Tyne; Prof. B. W. 
Windeyer, Meyerstem Institute of Radiotherapy, 
Middlesex Hospital, London. The respective chief 
medical officers of the Ministry of Health, the 

t of Health for Scotland, and the Ministry 
of Health and Local Government in Northern 
Ireland will be aasessora to the Board, and the 
secretary of the Medical Research Council will attend 
all meetings. Dr. F. J. O. Herrald, a senior medical 
officer on the Council’s headquarters staff, will act as 
secretary of the Board. 


Inventions and Designs (Crown Use) Bill 


Tae Inventions and (Crown Use) Bill, the 
seoond reading of which m the House of Lords was 
moved by Lord Mancroft on December 1, purports 
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) embody ın permanent legialation certain emergency 
-<Owers in regard to the use of inventions and designs 
hich are not patented or registered, and to compel 
16 disclosure of information about them which the 
overnment now possesses under the Defence 
gulations. The first clause lists the specified 
urposes for which the use of mventions or designs 
say be authorized, including the sttpply of goods for 
efence purposes outside the United Kingdom, and 
ne production of drugs, medicines or appliances for 
ae Ministry of Health. The second clause enables 
government department to authorize the use, for 
lhc services of the Crown, of any unpatented invention 
r unregistered design or any information relating to 
, and to reproduce any model or document, not- 
ithstanding copyright, for that purpose, and to 
verride any agreement regulating its use, subject to 
ompensation from the government department 
iving the authority. 
Although Lord Mancroft claimed that the Bill 
ely retained essential powers and terminated others 
‘hich were not required, strong objection to the 
=j] was raised in the debate, and especially to the 
«bird clause, which empowers the Ministry of Supply 
nd the Admiralty to call for the disclosure of 
maformation relating to any invention or design, 
vhether or not patented or registered, if ıt appears 
o be necessary for defence purposes. Lord Mancroft 
aid that the Government recognizes that this is an 
xtreme power to be used very sparingly, but the 
ower was challenged in the debate as a substantial 
movasion of the liberties of the subject, and as likely 
«oth to violate the sanctity of commercial contracts 
«nd to have effects on arrangements for the exo 
‘f technical information with overseas firms whic 
would be very detrimental to the interests of Great 
Sritain. Lord Woolton, in replying for the Govern- 
«ent, admitted that consultations with mdustry are 
still mocomplete and, aS to the pleas of Lord 
mVilmot, Lord Balfour of In e, Viscount Simon, 
word Silkin and others, moved the adjournment of 
she debate. 


Mlorida State Unlversity 


THe State University of Florida has recently pub- 
wished under the ægıs of its Research Counoil the 
1inth in 1ts series of research studies. These studies 
«vere begun in 1950, and, since that time, separate 
volumes have been published dealing with the 
BJniversity’s contribution to the natural sciences, the 
moocial sciences, modern languages and literature, 
history and political science, English and American 
~iterature, literature and philosophy, papers from the 
~Jceauographic Institute, and, the most recent, 
developments in education. The latter mcludes a 
study of the Abbé Grégoire and his contribution to 
aducation at the time of the French Revolution, the 
growth of education in Florida during 1821-45 before 
it became a State, the relation of schools to local 
end national administration, the problems of junior 
high-school children, and the use of the cattle industry 
in Florida as an educational medium for children. 


Royal Soclety : Electlon of Officers 


Tas followmg have been elected officers and 
Council of the Royal Society for the ensuing year : 
President, Dr. E. D. Adrian; Treasurer and Vice- 
President, Sir Thomas Merton ; Secretaries and Vice- 
Presidents, Sir Edward Salisbury and Sir David 
Brunt; Foreign Secretary, Sir Cyril Hinshelwood : 
Other Members of Council, Dr. F. P. Bowden, Prof. 
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F. Dickens, Prof. H. J. Emeléus, Mr. A. E. Ingham, 
Dr. G. M. Lees, Prof. E. G. T. Liddell, Prof. R. A. 
MoCanoce, Prof. P. B. Medawar, Sir Edward Mellanby, 
Prof. P. B. Moon, Prof. W. H. Pearsall, Prof. R. O. 

Prof. Alexander Robertson, Dr. C. Sykes, 
Prof. G. Temple and Prof. C. M. Yonge. 


Announcements 


Mr. H. Bonnt, Fellow of Trinity College, Cem- 
bridge, has bean appointed to the University of 
London chair of mathematics tenable at King’s 
College, in succeasion to Prof. G. Temple, now 
Sedleian professor of natural philosophy in the 
University of Oxford (see Nature, 171, 911; 1953). 


THe Minister of Supply has appointed Dr. R 
Cockburn, scientific adviser to the Air Ministry, to 
be the principal director of ecientiflc research (guided 
weapons and electronics), and Air. J. E. Serby, deputy 
director of the Royal Aircraft Establishment, Fern- 
borough, to be director-general of guided weapons. 


THe Chemical Engineering Group and the Food 
Group of the Society of Chemical Industry are 
arranging a conference on “Chemical Engineering in 
the Food Industry”, to be held at the Welloome 
Research Institution, 183-193 Euston Road, London, 
N.W.1, during March 18-19, 1954. Further informa- 
tion can be obtained from the Assistant Secretary, 
Sooiety of Chemical Industry, 56 Victoria Street, 
London, 8.W.1. 


THE third congress of the Internatiohal Association 
of Gerontology will be held in London during July 
19-23, 1954. The meetings and discussions will be 
divided between three main sections: biology and 
pathology ; geriatric medicine and psychiatry ; and 
sociology and psychology. Following the congress a 
number of tours will be arranged to study the caro of 
the elderly in various parta of Britain. Further details 
can be obtamed from the British organizing secretary, 
Mre. A. Hump e, B.M.A. House South, Tavistock 
Square, London, W.C.1. 


THE Swedish Academy of Sciences has issued two 
supplementary partas to the ‘Bibliography of J. J. 
Berzelius”, edited by Arne Holmberg, the first 
dealing with prmted works by or about Berrelius, 
and the second with manuscripts (‘‘Bibliografl over 
J. J. Berzelius”, second supplement, parts 1 and 2. 
Stockholm: Svenska Vetenskapsakademien, 1953). 
These include some items which have come to light 
since the earlier publications and also references to 
recent works in which statements about Berzelius 
appear. These supplementa are indispensable to 
those possesamg the former publications. 


THE Pacific Science Council Secretariat has com- 
puled for the Pacrfic Science Association a booklet 
which lists the “Organizations engaged ın Scientific 
Research on an International Scale in the Pacific”’ 
(pp. 32; from the Association, Honolulu; 1958). 
Besides the addreas, scope of membership and 
publications of the organizations listed, the booklet 
gives their objectives and, for some of them, Lasts 
the projects on which they are engaged. There are 
also chartae showing the organization and inter- 
relations of the various government and non-govern- 
ment agencies concerned, including the Specialized 
Agencies of the United Nations, but the projects of 
these Agencies are not elaborated. Bosides the 
islands of the inner Pacific, the Pacific rim territory 
is covered, but national and local agencies are not 
listed. 
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HEALTH, WELFARE AND EFFICIENCY OF THE WORKER . 


e 


HE first conference of the British tional 

Hygiene Society was held at the London School 
of Hygiene and Tropical Mediome on November 2. 
The conference was opened by the Minister of Labour 
and National Service, Sir Walter Monakton, who gaid 
that provision for occupational health m the widest 
Benso is i y ooncerning the Government. 


The human element in industry is vital for pro-. 


ductivity and, while the primary ann of mdustrial 
research is understandably concerned with dis- 
covering new and improved methods of production, 
it must not overlook hygiene and safety factors. The 
Society, contmued Sir Walter, has valuable work to 
do m bringing together the physician, the medical 
scientist and the psychologist, who study man, and 


' the physical scientist, chemist and engineer, who 


study his environmént. 

In his presidential addres, Dr. T. Bedford out- 
imed the development of occupetional hygiene in 
Great Britain, which has grown from a wish to 
protect young persons arid women from the evils of 
gross overwork some one hundred and fifty years 
ago. Safety and concern with industrial poisoning 
‘date back about ninety years, and the p made 
is due to the initiative and devotion of the Factory 
Inspectorate. It was not until the Firat World War 
that concern with productivity, vital for success, 
resulted m the formation of the-Health of Munition 
Workers Committee, on behalf of which many 
investigations were undertaken. Since then, various 
government establishments have worked in. the fleld, 
and some university departments have also been 
interested. Further impetus resulted from the 
Second World War, both in oonnexion with war 
industries and with the fighting services. 

- Dr. Bedford said that occupational hygiene deala 
with the prevention of disease due to industrial 
materials and also with the effecta of the working 
environment. The applicatién of physiological and 
anatomical principles to the design of machines, the 
arrangement of industrial tasks snd psychological 
factors, such as fatague and maladjustment of the 
worker to his vocation or working group, are likewise 
included. It is to be hoped that the Society will 
make contributions to all these flelds of ee 

There are grave deficiencies in the 
medical training available in Britain for sear 
practitioners who wish to work in industry, and the 
instruction in methods of rheasuring and controlling 
the worker’s environment is Inadequate. No univer- 
sity in Britain offers a full course for engineers and 
other non-medical graduates on the lines of those 
which have been so successful in the United States. 
This seemed to Dr. Bedford to be a serious lack. 

Mr. 8. A. Roach, of the Medical Research Counail’s 
Pneumoconiosis Research Unit, gave a paper on 
“Measuring the Worker’s Environment”, which dealt 
with osis in the coal industry that is 
es A of coal dust over a long 
period. The quantity of dust mhaled is expressed in 
particle — years per c.c. (sizes between 0:5 and 
5 microns), and Mr. Roach claimed that, when this 
figure was less than 4,000, no X-ray abnormalities 
were detectable in the sixty colliers who were 
examined. Fifty per cent abnormalities occurred at 
more than 24,000 particle — years per o.o. ' 


Dr. D. G. Harvey, of the Medical Research Council’ 
Department for Research in Industrial Medicine, the 
gave his paper on ‘Problems of Chemical Toxiorty” 
Pointing out that environmental studies in a chemice= 
Industry are oftan'not made until after an acciden- 
has occurred, Dr. Harvey made a pleg for the investa 


' gation of toxic risks before a new substance 18 use» 


m production. In the determination of atmospheri 
concentrations, it is not enough to take a few ‘grab 
samples; mass concentration values over a go 
length of time, say, one day or a working shift, an 
essential. Routine determinations of blood and urin 
levels of a toxic substance give indications of th 
minimum amount present in the body and are usefue 
for monitoring workers. The elimination-rate cm 
also be found from these observations by removin; 
& man from exposure. 

Animal expermments are valuable, continued Dr 
Harvey, because, by administering repeated smal 
doses, accumulation in the body can be demon 
strated ; substances which act like this are particularh, 
dangerous to human beings exposed to chroni 
intoxication. Quantitative biochemical specie 
differentiation has to be watched for, however 
for man is notably mefficient ın detoxicatmg poisons 
Thus, initial blood-levels of 60-80 ugm. of $:5-dinitro. 
ghar gm are reduced to insignificant amounts 

ba dave in the rabbit, eight days in the rat but 
rable Mer in man. 

The final speaker was Mr. J. S. Braham, engineering 
controller of Imperial Chemical Industries, Ltd., whe 
pointed out that, with the mdustrial capital invest- 
ment in Great’ Britam now exceeding £1,000 milliom 


& year, the industrial d = ip faced with 
many and complex problems. tential savings 
in capital and production cost o derived from. 


good design are considerable, and the creation of & 
new plant or factory is a matter for many people 
who represent the various technical and commercial 
intereste involved. Outlining the principal stages im 
the growth of a project, Mr. Braham emphasized 
that the requirements of hygiene ought to be con- 


' sidered in each to some degree and, at certain crucial 


stages, very closely. Those who are responsible for 
hygiene cannot be in touch with research, develop- 
ment and design too early. This early contact ie 
very important because hygiene is not @ primary 
consideration of acientiflo workers engaged in creating 
a new manufacturing process. 

The enguring of the necessary close co-operation 
between the industrial hygienist and the demgner is 
a problem of tion and of proçedures cal- 
culated to bring all the relevant factors under the 
notice of the proper people at the proper time. This 
Mr. Braham pro to facilitate by preparmg a 
special list of all iasues of hygiene for routine use as 
an aide-memotre. He also suggested the keeping of a 
record or history sheet for a project on which would 
be detailed the consultation of all interests and the 
implementation of the decisions taken. 

Mr. Braham thought that workmg conditions in 


, British factories are steadily being mmproved, though 


some remaining black spots have to be removed. 
The provision of healthy; safe and aes con- 
ditions for those who work in them is a moral 
obligation; it is also an economic necessity for 
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maximum productivity upon which the prosperity 
of all depend. 

The conference will be reported in full m the 
January iasue of the British Journal of Industrial 
Medios. The Society is arranging another con- 
ference at the London School of Hygiene and 
Tropical Medicine, on April 6, 1954, when the subject 
will be on the maximum allowable concentrations of 
toxic and dangerous air contaminants. 

0O. N. Davis 


INTERNATIONAL SCIENTIFIC 
FILM ASSOCIATION 


ANNUAL CONGRESS IN LONDON 


HE seventh annual congress of the International 

Scientific Film Association was held durmg 
September 18-26 in London on the South Bank, 
the meetings of the general assembly and specialized 
groups being in the Royal Festival Hall and the 
arer noon ene Syne anune ee 
the National Film Theatre. More than one h 
delegates and observers from twenty-two countries 
end from international bodies (such as Unesco) 
attended, together with a large number of visitors. 
At the various sessions more than two hundred and 
ee E a a 
including some seventy medical films. During the 
co ‘Canada and Morocco were made members 
of Association. 

The congress was at the gala ière flim 
show on the evening of September 18 by Sir Walter 
Monckton, Minister of Labour and National Service, 
who paid tribute to the Scientific Film Association 
of Great Britain for ita work in organizing the con- 
greæ and for ita services to industry generally. The 
films shown at this ormance included oontribu- 
tions from India (“National Physical Laboratory’’), 
Great Britain (‘The Desert Locust”; World Wide 
Pictures, Ltd.), Hungary (“Blossom Time til Autumn 
Frost’; a remarkable Nature film by Homoki- 


Canada (‘Embryonic Developmen 

J. V. Durden), Belgium (“Combat & VEO Ombre”), 
U.S.S.R. ("Life in the Arctic” ; Moscow Popular 
Science Film Studio, directed be Mies i) and 
France (‘Flammes du Soleil’; Paris O tory, 
produced by Jean Painlevé and directed by Joseph 
Leclerc). 

The next day the general assembly met, dag NOE 
working committees and transacted internal 
business of the Association, adopting a honorary 
secretary’s report and the balance sheet. The oon- 

then divided into its various specialized groups 


‘under different conditions. The third, “Biology of 
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the Hamster” (Western Germany; Dr. Gotthard 
Wolf), was part of a German plan to make an 
dor oped of Mm and was a complete record of 
one animal’s behaviour during a typical chain of 
crroumstances. 

The second research session, jointly with the 
Industrial Group, was on September 22, when the 
main subject was "High Speed Films in Industrial 
Research’. There were five contributions—two 
French and three British. M. Galey, of the Institut 
de Recherches de la Sidérurgie, showed a film 
used for investigatmg the interior of a Martm 
farnace; it was interesting to com this with 
the British contribution by Mr. O. Burns (British 
Iron and Steel Research Association), who showed a 
three-dimensional flim made to in te the move- 
menta of air and coke particles inside a blast furnace. 
The technique used enabled actual measurements of 
high accuracy to be made of the size and shape of 
the cavity caused by the air blast, and provided a 
good example of the way films can be used to investi- 
gate subjecta which cannot be explored by other 
methods. Mr. John Rogers (Buildmg Research 
Station) read a , illustrated by film, on the uses 
of the fihm in b research, which included an 
interesting iar cee of the use of films in investi- 
eae eet ee There were a French 

æ British contribution ilustrating railway 
saan M. Oensier, chief of the cinema service 
of the Franch national railways, introduced a4 
film showing the use of the high-speed camera on 
the French railways to investigate speed and wear 
testa; and Mr. J. O. Lucas (Railway Executive 
Research Department) showed a film made to investi- 
gate a condition of rail wear on electric tracks known 
as iodio gide-outting’. 

third session, on September 28, with Dr. G. 
Wolf presiding, was a joint meeting with the Medical 


. 8. Courtney-Pratt (University 
of Cambridge) on the use of image converter tubes 
in high photography, Mr. A. E. Sarson (Mar- 
ooni, Lid.) on the application of television to cine- 
matography and Dr. W. J. Oosterkamp (Philips, 
Netherlands) on a new X-ray intensifler. 

The final research session was on September 26, at 
the Shell Film Unit, under the of Dr. 
Ten films were shown and— 
very briefly—discuased. They included M. R. G. 
Busnel (France) mtroducing a film “Enregistrements 
par une technique electro-accoustique de movements 
de faible amplitude: applications à la physiologie et 
la -dynamie’’, which depicted the measure- 
ment of small pulsations (beatmg of a frog’s heart, 
blood. vessels in a mouse's foot, eto.) by an apparatus 
devised by Busnel and Pasquinelly, and amplified 
and recorded by an oscillograph. Dr. Frédéric 
showed. his film “Recherche i tale de Chon- 
driome”’, Investigating and recording movements of 
mitochrondria when treated with various reagents. 
Dr. W. Rogers (East Malling) presented “The Freezing 
of Plant Tissues”, which attracted great interest and 
applause. 

ther events during the congress were a well- 
planned series of industrial sessions, covering the use 
of flims on vocational guidance, training of personnel, 
motion study and i ial welfare; a conference 
on the dissemination of acience by television, under 
the of Mrs. Mary Adams; a morning 
smion on education addreased by Dr. J. Harrison 
(Educational Foundation for Visual Aids) and Dr. 
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E D. Turner (Hortra-mural Department, pii 
of Sheffield); and a seasion on stereoscopy 
Prof. W. D. wright (imperial Collage of Seiaco and 


During the congress, the general ‘assembly resolved. 
to approach the International Federation of Film 
` Archives to secure international co-operation in the 
tion. of films relevant to the history of science 
and technology, and also decided to urge its constit- 
uent national organizations to approach their respect- 
ive governments with proposals for facilitating the in- 
of scientific films between different countries. 
At the concluding session of the assembly, held on 
September 26, the offloers of the Association for 
1958-54 were elected as follows: President, Jean 
Painlevé (France); Vice-Presidenis, Jan Korngold 
(Poland) and Prof. Mario Ponzo (Italy); Honorary 
Treasurer, J. W. Varossieau (Netherlands); and 
Honorary Seoretary, John Maddison (Great Britain). 
Sir Arthur Elton, leading the British aa pa 
a warm tribute to the retiring presi ohn 
big pe eo ea ce 
eek ae th annual congress of the Association will 

be held in Romg during October 1954. 

J. STEWART Cook 


THE CHILDREN’S FILM 
FOUNDATION - 


il (Berchet ate lammarcoatibaeios aie 


1951 with the object of ‘ensuring the production, 
distribution and exhibition of special entertainment 
filma for children”. The Foundation does not make 
ita own filme, but from its own selected programmes 
it. offers each film to those production companies 
competent to deal with the themes involved. The 
chosen. y then produces the film for a fixed 
fee and the supervision of the Foundation. 
So far, nineteen different companies have produced 
films for the Foundation. 

The Foundation is a non-profit-making organiza- 


tion financed from the British Film Production Fund,- 


Ltd. Its directors are nominated by the British film 
trade associations, which also elect an independent 
chairman. Miss Mary Field, the well-known pioneer 
in children’s and Nature films, is the executive 
offloer; and Mr. W. G. R.-Thom is secretary and 
business manager. 

Cinemas which organize children’s clubs and 
matinees have agreed to exhibit the Foundation's 
films iù rotation, and five complete programmes are 
now circulating in Great Britain. 

The films so far completed include eight features 
(one hour each), eight short stories (twenty minutes), 
eight “Our Magazine” (ten mimutes), one novelty 
(ten minutes), and four pen pictures (ten minutes)— 
a splendid record for two to three years of work. 

The most recent programme of the Foundation’s 
films was presented at the Odeon Cinema, Kensington, 
London (by permission. of the J. Arthur Rank 
ESER, on December 12 before a packed 
au of children which was also graced by the 

> of H.R.H. Princess Alice and many local 

i The programme, which lasted two hours 
kaia was preceded by an episode of a serial and 
a cartoon.” Than fsllowed oae eaoh of the Foundation's 
latest pen picture, comedy and feature films. 

The Picture is included m these programmes 
to coni to the Foundation’s policy of producing 


a balanced programme and so including one or more 
films suitable for children lees than nine years of 
The one shown, “A \Letter fram Wales’, took 
form of a pictorial letter written by a village boy t< 
a relative abroad. It was obvious that the youn; 


‘ The feature film, ‘The Secret Cave”, was excellam 
all points of view. The play was based a 
Hard 8 “Our Exploits at West Poley’’. & 
far as is known, this is the only story Hardy deliber 
ately addressed to juvenile readers. It was com 
missioned by an American magazmne in 1883, bu» 
never published. The manuscript remained in the 
United States and was rediscovered in 1951, when im» 
was published in Britam. For the urpose of the film 
{ie shared aro set on end under the Mendip Hilly 
Somerset. The poshes “were made in 
the famous Wookey Hole OCOaves. There can be 
nothing but praise for this eaxoellent children’s firr 
from ints of view of open entertainment ano» 
subtle teaching. The children followed an exciting 
story while revellmg m the beautiful Mendip scenery, 
glimpses of Somerset life and the thrill of under- 
ground caverns. (The film writer, Mr. J. Mendoza, 
might have ali in & verbal picture of the Glaston. 
bury Thorn the earliest days of Christianity in 
Britam when one of his juvenile characters is pointing 
ae ee 
across the Somersetghire plain.) 

These tiros line revealed wi ch eraan 
Children’s Film Foundation is doing not only in 
juvenile entertainment but also in education and 
training. We came away somewhat confused, how. 
ever, because each Alm nmmediately followed the one 
shown previously. It occurred to us that if this is 
the usual practice at children’s fihm matinees then 
young audiences probably miss some points through 
such confusion. We know that a crowd of children 
ia impatient when waiting for ther entertainment 
and frequently show their impetience in no uncertain 
way; but we suggest that a period of three to five 
minutes might be allowed to elapse between one film 
and the next. The interval could be filled by some 
pory. organired community singing which the 

oundation might consider fostering in the form of 
very short films of folk songs and traditional and 
national airs. The words and musio could appear on 
the screen (with an a iste scenic background-— 
still or moving), and the audience conducted by some 
form of pointer such as a bouncing white ball passing 
along the lines of words. Fram a collection of such 
community -singing films, those organizing a children’s 
matinee could select the most appropriate song. For 
example, “The Secret Cave” could have been pre- 
ceded by “A. Farmer's Boy”, and “A Letter from 
Wale” by “Men of Harlech” or “Land of my 
Fathers”. 

So far as the fims are concerned, we must say 
that if all films witnessed by children were of the 
same excellent entertainment and teaching value and 
of the same artistic merit as those of the Children’s 
Fihn Foundation, then we should soon begin to hear 
leas about the cinema being one of the contributory 
causes of juvenile delinquency and more of its oon- 
siderable value as a visual aid. 

Detaila of the objectives and organization of the 
Children’s Film Foundation can be obtained from 
Mr. W. G. R. Thom, Children’s Film Foundation, 
Ltd., 78 Newman Street, London, W.1. 
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REGISTRAR GENERAL’S 
STATISTICAL REVIEWS OF 
ENGLAND AND WALES 


HE ‘Medical Text’’ volumie of the ‘ i 
General's Statistical Review of England aad 
miVales for the two years 1948—49°* is presented in 
usual form and provides & commentary on the 
already published in Part 1 of the “Review” 
‘or these years. Points of general interest concern 
she general death-rate, infant mortality, tuberculosis 
-nd cancer. The civilian crude death-rate reached a 
record low level of 11-0 per 1,000 m 1848 (it roge to 
mil-8 per 1,000 in 1949), partly because of the um- 
usually low rates recorded in the first two quarters 
Xf the year. This in turn was due to the remarkable 
+bsence of influenza during those quarters. An ex- 
tensive discussion of the trend of the infant mortality- 
‘ates during the past forty-four years shows that the 
miong-term tendency for rates of mortality in the later 
of the-first year of life to improve more rapidly 
ities have remained remarkably oonstant ; 
mGreater London showed & greater improvement in 
1949 over 1988 than did the North of England and 
Wales. The greater decline in Greater London was 
shown in the ‘postnatal’ rates only, the improvement 
«n the neo-natal rate being very uniform as between 
the various regions. It ia aleo demonstrated that the 
«ocial class differential in the infant mortality-rate 
widened between 1989 and 1949. The postnatal rate 
for unskilled occupations was 3-8 times as high as 
the rate for professional occupations in 19389, and 
4-4 times as high in 1949. The regional and social 
class differentials are, of course, closely mterconnected. 


Mortality from tuberculosis began to decline rapidly. 


m 1948. The figures for 1948 and 1949 show a marked 
shift in the age distribution of mortality from 
respiratory diseases among males. There was, in fact, 
an Increase in mortality among males aged sixty-five 
and over in contrast to the great decline at the age 
range of fifteen to fifty-four. No such shift is shown in 
female mortality from this cause. The crude death- 
rate from cancer continued to rise in 1948 and 1949, 
but the downward trend among women thirty- 
five to seventy-four continued. The contribntion of 
cancer of the lung to the Increase in male cancer 
mortality is discussed. The ‘lung’ rate among males 
rose from 866 per million living in the age-range 
fifty-five to sixty-four during 1940-44 to 1,637 per 
million in 1949. The extent to which changes in 
is may have contributed to the apparent 
morease in the incidence of cancer of the lumg is 
somewhat moonclusively discussed. 
The ‘Medical Tables” volume, Part 1, for 1951f 
shows a rise in the crude death-rate to 12-5 per 1,000, 
y as a result of the influenza epidemio in the 
quarter. Influenza directly caused more deaths 
than did tuberculosis in this year. The decline in 
mortality from tuberculosis continued. The number 
of deaths from this cause in 195] was 40 per cent 
lower than that in 1949. The number of deaths from 
canoer again increased, and accounted for 16 per cent 
of all deaths in the year. 


* The Registrar General's Statistical Re view ee tien 
fr the bwo geara 1048 40: Text, Medica L Pp. viH 
10s. nat. 
t Tho Registrar Generals Statistieal Review of Hngiand and 


for the year 1961: Meri lala Mettal "Doe taia. Cone 
H.M.S5.0. 1083.) 12s. Gd, 


AMERICAN ACADEMIC FREEDOM 


IN 1953 
ESPITE wi belief to the contrary, 
Prof. Preston n thinks that the average 


American professor is one of the freest individuals in 
the world (Unso. Rev., 28, No. 1; October 1953), 
- There are four levels on which the American 
professor is open to attack: the Federal Govern- 
ment, the State Government, the administrative 
authorities of his own institution and ‘pressure 
ore with no official status. 

immense publicity attending certam recent 
ees Pari by Congressional oommittees has 
attracted most attention to the Federal Government, 
although the actual threat to freedom is least from 
this source. Oongress, like most legislative bodies, 
has the right to conduct inquiries and investigations 
into almost any matter which might conoeivably 
become a subject of eventual legislation. This 
power, in itself, is salutary and useful. Unfortunately, 
committee investigations have nob been surrounded 
with the legal protections which have been developed 
for court trials, and tions can be asked at random, 
no matter how irrelevant or fall of false implica- 
tion, Yet, except for the effect on the professor’s 
i n the congreesional committee has no 


power to penalize. 

At the State-level, there is quite a variety of 
educational institutions controlled by State laws 
and State officials; these include State universities. 

The chief power of the State legislature is the 
power of the purse. The power of rule is almost always 
in the hands of a board of regents, or a similar body, 
chogen by = ape sprite or by election to“represant 
the State. Most of them are business or profesional 
men who delegate the details of management to 
@ president, who heads the entire university, and 
to deans, who head individual colleges or schools 
within it. The president and the deans, in turn, 
consult the faculty committees. If the regenta are 
not satisfied with the way things are going, they 
oan change presidents. Full professors, and usually 
anaodiate professors, have “tenure’’, that is, contracts 
guaranteeing permanent employmant ; younger men 
are employed for periods of a year or more at a time. 
Even & professor with tenure oan be removed for 

“sufficient oeuse” after “due proceas’’. 

Private colleges and universities are managed m 
much the same way, except that they are governed 
by boards of trustees, elected by the alumni, instead 
of by State-chosen offlciala. Except for a few 


academic tragedies of a purely personal sort, there 
would be few oases of heresy hunting were it not 


This fourth level is therefore the significant one. 
Popular clamour has, in times pest, been directed 
at many targets. The only peculiarity of the preeent 
situation is that most of the intolerance runs in the 
single direction of Communists and their alleged 
sympathizers, Yet in California, where many pro- 
feasors were dismissed for refusing to take a special 
anti-Communist oath, the State courte ultimately 
vindicated their stand and held that the requirement 
was unlawful. The American Association of 
University Professors has noted no significant 
increase in the number of professors removed from 
their posts in recent years, although a few such 
cases do occur. 
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A RELATIONSHIP BETWEEN 
‘ DOMINANCE, PHENOTYPIC 
STABILITY AND VARIABILITY, AND 
A THEORY OF ALTERNATIVE 
GENETIC PATHWAYS 


- By Dr. D. LEWIS i 
John Innes Horticultural ee Bayfordbury, Hertford, 
i i erts 


à response of an organism to its environment 

is & problem which bas been thought of mainly 
in¥terme of the fitness of different genotypes to 
different conditions. The emphasis has been on the 
fitness of a heterogeneous tion to environ- 
mental changes and not so much on the individual’s 
reaction to change. Recently it has bean shown 
In several organisms that the amount of reaction to 
change, or variability within an individual or within 
& ic Ime, due to non-genetio causes—and 
therefore dus to environment—ia gene controlled. 
This has been shown by comparing variances or 
suitable functions of the variances of individuals or 
Imes of F, generations with their parents grown in 
one controlled environment. In some species the F, 


wag leas variable than the parenta, and im others, 
These results aré ` 


of equal or greater variability. 
summarized in Table 1. 


Table 1. SPECUIRS BXAMINND FOR P, Vamtatiiery RALATIYE TO THE 
Panamar Looe 





Primula snensts and the Drosophila species are 
outbreeders while Hordeum and CGaleopsis are im- 
breeders, and this leads Dobzhansky and Wallace‘ to 
suggest that the difference in the F, variability was 
due to the different genetic balance attained in 
- outbreeders and inbreeders. 


A slightly different approach to the problem was 
started in 1948 by raising planta of Lycopersicon 
t environments and determ- 
ining the effect of the environment on the mean 
of the character, the average dominance, and vari- 
ability. The resulta from these experiments appear 
to throw some light on the seemingly conflicting 
results reported in other organiams, and can be 
explained in terms of gene action with a theory of 
alternative genetic pethways. ‘This theory in ita 
simplest form aasumes that when different alleles 
are both ting in a heterozygote each allele may 
operate through a similar but elightly different 
synthetic pathway. Hach pathway will tend to have 
its own optimum of en ted oondition for 
operation. 
In Lycopersicon the character measured was the 
number of flowera, and the two environments were 
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H.B. =18° 0. and L.B. = 26° C., maintained during the 
first few weeks of growth. The H.B. has the effec 
of increasing the number of flowers by a factor o 
about 1:7 in the pure lines*. Two parental pur 
lines differing im flower number and derivative 
generations have been compared in the two environ 
ments. As a measure of the phenotypic change du 
to the difference between the two environmenta, € 


VoL. 172 


measure of variability due to “intangible environ 
mental effecta produced by devel tal socident: 
or uncontrolled non-genetic variation’’*, the variann 
or & suitable function of the variance calculated from 
Imes grown in one environment has been used. I» 
& comparison between an F, generation and its 
parents is being made, the term relates varialthy 
has been adopted which is denoted by 


2P, f(v) 
, f(v)(2 1 + Py) á 


J(v) = suitable function of variance, v 


Some of the resulta of the experiments can be 


intermediate in the DB. 

2. The F, is more phenotypically stable than the 
two parents in relation to two environments. 
This is caused by the change to dominance by an 
environment which is having the ite affect on 
the character to that of the gene. For example, low 
number is dommant only in cde pe expreasion 
(H.E.) environment. A theoretical shows that 
the F, need not necessarily be more stable than the 
parenta ; for example, when the high number of 
“flowers is dominant only m the H.B., the F, would be 
leas stable than the parenta. l 

3. The relative variability of the ¥., as measured 
m one environment, is related to the degree of 
and genetic situation. Complete lack of dominance 
results in low F, relative variability : “dominance ia 


ta. 


revealed figures for plant-height and leaf-length in 
Nicokana rustica, . ‘ 

on Wigan’s" formula have been plotted for the 
Nicotiana and Lycopersicon data in Fig. 1. 

The i is represented along the hori- 
zontal axis: a value of 0-5 representa complete lack 
of dominance, a value of 0-0 ‘representa complete 


data ly the left arms of the V graph, the Lyoo- 
pasion Cats represata ricky. It should be 
pointed out that the points.representing the Lyco- 
perstcon data are from populations of one hybrid 
and pair of parents but from different treatments or 
parta of the plant, while the Nicotiana data are from 
different hybrids and perents all grown únder the 
game environment. í 


December 19, 1953 


No. 4390 


Relative variability of F, 
Relative variability of F, 





oo 01 02 03 Oa os oE OF Ot OP 1O 
PEN EE P Se 
Dommanoces inereamng Dommance moreasing 


between dominance and F, relativo vari- 
valine of 0-8, 





It is clear fram the graph that the lowest F, 
variability is obtained with the minimum of domin- 
ance ; and the good agreament in two species suggesta 
that this relationship may be generally applicable. 


A re-examination from this aspect of the published - 


examples which are not suitable for graphioal repre- 
sentation supports this view. Thus he Dalinis 

and Hordeum hybrids exhibit dominance and a hes 
F, variability. In an interspecific hybrid in Petwnia™ 
the F, is intermediate with no dominance and is 
leas variable than the parents. 

The relationship between hoiaks and F, vari- 
ability is another aspect of the problam, but at 
ee ee 
ization. In Lycopersicon, certain hybrids obtained 
from F, selections for flower number showed negative 
heterosis and high F, variability. Certain hybrids 
in Galeopsis’ showed positive heterosis and high F, 
variability. If in these cases heterosis was due to 
favourable dominant genes, then the high F, vari- 
ability is in ee with the dommanoce-variability 
relati Other types of heterosis involving 
balanced probably occur, and these 
may be expected to show a different rèlationship. 

The relationships found between dominance and 
F, variability, and between change of dominance 
and phenotypic stability, are given a certain unity 
by the theory of alternative genetic pathways. It is 
assumed that when an allele is completely recessive, 
it is not m operation. Thus the maximum number 
of alternative pathways will be in a heterozygote 
which does not show dominance. The high number 
of different pathways with their different optima will 
tend to damp the effect of environment and result 
m a lower non-genstic variability. The change of 
dommanoce due to big envirommental differences can 
be explained on the opening or closing of certain 
pathways by the environment. The i 
pathway affected by an environment will determine 
the phenotypic stability to the environmental 
difference being tested. 
` Another model for such a theory has bean provided 
in the antigenic system in Paromectun, in which 
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genes come into operation under different conditions. 
The similarity between the alternative genetic path- 
way concept and that sof alternative biochemical 
syntheses of Himshelwood™ to account for adaptation 
m micro-organiams is obvious. The adaptation m 
micro-organisms, due to the switch-over to an altern- 
ative biochemical syntheais, should ocour only when 
there is the alternative genetic pathway to carry 1t 
out. Alternative genetic pathways probably also 
inffuence ecological adaptation m higher ie 
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A HEATING INSTRUMENT FOR 
THE ACCURATE DETERMINATION 
OF MESOMORPHIC AND 
POLYMORPHIC TRANSITION ’ 
TEMPERATURES 


By Dr. G. W. GRAY: 
Untversity College, Huli 


EMPERATURES for the transitions of solid 

to smectic or nematic, smectic to nematic, and 
smectic or nematic to isotropic may be obtained m & 
melting-point capillary in a well-stirred 
bath, because of differences in the a ce and 
behaviour of these states. ‘The solid and the isotropic 
liquid are readily distinguished from the gmectic 
state, which appears as viscous, opaque droplets 
adhering to the capillary walls, and from the nematio 
state, which is also opaque, but mobile and fluid. 
The smectic-nematic change may therefore be taken , 
as the temperature at which the viscous smectic 
state coalesces and flows to a cloudy melt. However, 
erroneous results were obtained in the case of certam 
4-n-alkyloxy - 4’ - carboxy - diphenyle, the smectic 
and nematic states of which inte at high 
temperatures (240-260°). At these temperatures, 
the viscosity of the smectic state decregses to such 
an extent that flowing ocours before the sample 
assumes nematic properties. Moreover, the capillary 
method is subject to error, since abrasions in the 
glass and the amount of material may affect the ease 
of flow. Furthermore, polymorphic tanata pass 
unnoticed in a melting-point capillary. 

The need arose for a means of hese samplids at 
easily and carefully controlled temperatures, while 
observing the material under a microseqpe. In this 
way, solid—solid will be visible, and the 
mesomorphic transitions will be seen as actual 
changes in the appearances! of the phases. Such an 
instrument, which was constructed in our work- 
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Microscope heiting blook 
shops, is now described, and has been used for the 
accurate determination of the constanta of a large 
number of mesomorphic substances. A plan and 
elevation of the instrument are shown. 

To minimize temperature gradienta in the block, 
high-conductivity copper was used. The bléck is 
approximately 4} in. m diameter and 1} in. thick, 
and consists of two parts which are bolted together. 
The }-m. diameter hole is covered above and below 
by cover slips, which are held in position by 
spring clips. These minimize air currenta, which 


give localized” cooling on the part of the alide ` 


at Righ temperatures (above 200°), cansiderable 
sublimation occurs and makes the upper cover alip 
opaque. Since this cannot easily be removed for 
cleaning, the upper cover slip is laced when 
high temperatures are used by an I micro- 
scope slide, which lies over the hole, on top of the 
_outer casing. As the slide becomes opaque, it is 
gradually pushed over to a clean part. This makes 
continuous observation easy even when rapid 
sublimation occurs. The slide slot is cut to allow 
easy insertion and removal of a alide, and the 
thermometer pocket is drilled so that the surface of 
the bulb is exposed to the air in the hole between 
the cover slips. The recorded temperature is therefore 
that of the sample mounted on the end of the slide, 
and not merely that of the copper beside the hole. 
Samples were mounted by melting between ea plase 
glide and a cover slip, to obtain a thin film of the 
specimen. 

The heater consista of 22 ft. of 36-gauge nichrome 
wire (diameter 0:0078 in.), with a resistance of 
approximately 250 ohms. The wire is wound on a 
circle of mica sheet (8} im. diameter), with a }-in. 
hole in the centre. Slightly larger mica sheets, of 
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the same shape, are placed on either aide, and the 
heater unit is secured against the underside of the 
block by two brass plates of the same pattern as 
the copper block to which they are bolted. The 
heater wires are led off from beneath the block to 
the plug, which is attached to an L-shaped brass 
plate bolted to the side of the block. 

A brags outer case for the block was constructed. 
Two }4-in. thick brass plates of approximately 5 in. 
diameter, with a }-in. hole in the centre, are ‘sup- 
ported 2}. in. apart by four pillars of brass tubing 
to which the plates are bolted. The thin brags outer 


~ casing is bent around the circular plates and bolted 


to the pillars.. The heating block is housed in this 
case, from which the plug mounting protrudes. 
Two braas tubes are let into the top and bottom of 
the casing and meet the copper block beside the 
spring clips which secure the glass covers. These 


. tubes are soldered and brazed in position, and com- 


plete the outer jacket. Asbestos board, two j-in. 
layers below and one }-in. layer above, and asbestos 
cament around the sides insulate the copper block. 
The upper plate of the case is securely bolted 
en ne UTOR ipenla tpn yo. Atop of the copper 

The instrument is mounted on the rotating stage 
of a Baker polarizing microscope. The supporting 
bracket of this instrument has been cut and a 
44-in. brass column inserted to raise the barrel and 
focusing arrangement well ‘above the stage. Using 
& 14-in. objective there is a clearance of 0-6 in. 
between it and the insulated of the casing. 

A variable resistance of 850 o in the external 
ciroult controls the rate of heating, as shown by the 
figures in the accompanying table. 


3 
0 
0: 
0 
0: 
0 





The accuracy of the instrument was determined 
by taking mélting pomts of purifled organic com- 

unds covering & range of temperature from 40° to 

60°. The melting points were also determined in 

the usual way. The corrected values, by the two 
methods, agreed within + 0:25 deg., provided that the 
optimum rate of heatmg m the region of the melting 
point was 2 deg./min, 

The deagn of the instrument, with a slide salt in 
the side, has the advantage that there is a slight 
temperature gradient across the specimen. Melting 
begins at the aide, away from the slot opening, and 
passes quickly, but as a well-defined wave front, 
acroas the field of vision. This is valuable in the 
detarmination of certain tranmtions which would be 
difficult to detect if they occurred uniformly over the 
sample. - 

Mesomorphio and polymorphic transitions were 

ined m the following way. The slide was 
inserted in the heatmg block and the temperature 
raised fairly rapidly ‘(8 deg./min.) to obtain the 
roximate solid—solid transition temperatures. The 
block was allowed to cool until the stable solid 
reappeared and the measurements repeated, usmg 
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a rate of heating of 2 deg./min., from 10 deg. below 
mho transition point and until each transition had 
poourred. The mesomorphic transitions were, of 
urse, indicated by the ordinary melting-point 
leterminations. The temperature was therefore 
raised quickly to within 10 deg. of each value, and then 
controlled, using a suitable resistance in the external 
circuit, to a rate of increase of 2 deg./min. The 
Miranmtions were seen as & wave front, and the phase 
identified as smectic, nematic, or cholesteric 
y ita appearance!, which was always well defined 
polarized light.. The transition to the isotropic 
iqud occurred when the field òf vision became 
extinct in polarized hght. [Aug. 17. 


~ Friedel, t., Aan. de Phys., 273 (1922). 
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TOXIC FLUORINE COMPOUNDS 


By Dr F. L. M. PATTISON 


Department of enemy, University of Western Ontario, 
London, Canada 


ONOFLUOROACETIC acid and ita derivatives 
have received widespread attention during and 
ee nee Second World War, because of their inter- 
harmadological effecta on different 
ae of ge RO From 1942 onwards,’ methyl 
flucroacetate has been studied extensively’, and ite 
toxicity (L.D. 50, 15 mgm./kgm. for mice) used 
as a standard reference figure for all new compounds 
de lag Many of the salient pharmacological 
eatures have been reviewed’; it has been shown 
that the point of attack of these agents is either the 
central nervous system or the heart, and the L.D. 50 
can vary from as low as 0-06 mgm./kgm. in the dog 
to well over 500 mgm./kgm. in the case of the South 
African clawed toad (Xenopus laevis). Death may 
result from: (a) respiratory arrest following severe 
convulsions ; (b) gradual cardiac failure or ventricular 
fibrillation; or (ce) progreasive depression of the 
central nervous system with either respiratory or 
cardiac failure as the terminal event. A latent period 
varying from thirty mmutes to several hours always 
occurs before the symptoms develop. 

In 1947, a remarkable alternation in toxicity of 
members of an ascending homologous ee of 
w-fluorocarboxylic esters was rted‘*, Oon- 
sidermg the general formula FOH) COOR, it was 
established that if n is odd (n = 1, 8, 5, 7, 9, 11), the 
compound ia toxic and produces symptoms in animals 
similar to those produced by fluoroacetio acid, 
whereas if n is even (n = 2, 4, 10), the com d is 
devoid of toxic properties. In other words, those 
esters containing an even number of carbon atoms 
are toxic, whereas the odd-numbered members are 
innocuous. 

This alternation m toxicity has been correlated 
with the f-oxidation theory of the breakdown of 
long-chain carboxylic acids in the animal bdédy*. It 
can be seen that f-oxidation of the even-numbered 
members would yield the toxic fluoroacetic acid m 
all cases, whereas the odd-numbered members would 
be oxidized only so far aa the non-toxic 3-fluoro- 
propionic acid. Recently, this conclusion has been 
confirmed in part by the findi of citric acid in the 
brain of animals treated with 4-fluorobutyrate 
or sodium 6-flucrohexanoate’, indicating a 
conversion of these substances to fludroacetate, the 


latter the accumulation of citric acid as 
described $ eters’, 

It was on account of the above observations that 
the present reasearch project was initiated. Its purpose 
was two-fold: first, to study the chemistry of 

w-fluoro-organic compounds, the reactions and 
properties of which are relatively unknown in oon- 
trast with those of the other often-studied w-halogeno- 
compounds; and secandly, to obtain new fluorine 
compounds, which we predicted would be of pharm- 
acological interest. 

Each new compound prepared was set in 
order to confirm its identity and purity, and all 
necessary physical constants were determined. A 
sample of each pure compound was then submitted 
for toxicity determinations on mice by subcutaneous 
injection using propylene glyco! aa solvent. In most 
cases, death was accompanied by typical fluoro- 
acetate-like symptoms. Even though mice often or 
unreliable and inconsistent results compared to 
and monkeys, they were used in this investigation 
on account of their ready availability. Moreover, 
since previous workers had used mice for toxicity 
screening, our continuation allowed ready correlation 
with related compounds. 

This report surveys very briefly some of the 
toxicological results of various new series of aliphatic 
compounds containing an w«-fluorine atom. An 
attempt has bean made to correlate chemical atructare 
with toxicity, although this feature of the work is 
still incomplete. Full details of preparation, physical 
constants and analytical data, together with a more 
complete bibliography, will be presented in the 
appropriate journals in dus course. 

o-Fiuorocarbozylic acids and derivatives, 
F(CH,),COOR. For completeness, we prepared® the 
two missing members of the w-fluorocarboxylate 
geries mentioned above, ethyl 7-fluorcheptanoate, 
B(CH,) COOEt, and ethyl 9-fluorononanoate, 
F(OH,) ,COOEt. Both were non-toxic as expected. 
This added further confirmation to the f-oxidation 
theory and completed the first eleven members of 
the series. In no instance has an exception to the 
toxicity rule been found. One hi ester, ethyl 
16-flnorohexadecanoate, F(CH,),OOOEt; was preo- 
pared! and as predicted had an L.D. 50 of about 
7 rmgm.fkgm. The remarkable fact about this 
derivative was that toxic symptoms apparently 
developed much more rapidly than those caused by 
the standard, methyl fluoroacetate. These new 
derivatives were prepared from the corresponding 

w-bromo-eeters by halogen exchange using metallic 
~ fluorides. Recently, we have also prepared 18-fluoro- 
stearic acid, ` F(CH,), *COOH, by oxidation of 18- 
flucrooctadecanol, and preliminary work indicates 
that ite toxicity is slightly groate r than was expected, 
notwithstanding its very low solubility m aqueous 
media. Revised figures for the L.D. 50 of the w-fluoro- 
carboxylate series are shown in Table i1. 
w-Flucroalcohols, F(CH,),OH. The pre eee of 
the above w-fluorocarboxylates were long and 
ied ad hoc methods for each individual member. 
It seemed desirable to find a corresponding series, all 
the members of which could be obtamed by a genera! 
method starting from cheap, readily accessible 
materials. Sinoe the biological oxidation of alcohols 
to acids has long been known, the homologous series 
of -fluoroalcohols was next examined. The members 
prepared so far*-!! are summarized in Table 1. 
- Onoe again a pronounced alternation in toxicity 13 
apparent with ascent of the series, with the same 


4 
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Table i 
LD 50 for Formulas of L D oe 
m6 oorrespo mioe 
w- Finorosloobol (mgm.fkgm.}| «Fl (mgm /kgm.) 
15 FOR COOCH, 15 
46 8 0 OH > 100 
09 F(OH OONs 40 
> 100 OH.) COORt > 100 
1 24 OH,),0O00Na 30 
89 0 F(C LOOK > 100 
06 CH OORt 90 
82 6 FOH.) COOH > 100 
10 CH BCORt 10 0 
> 100 OH,),,COORt > 100 
15 OHhiCOO kt 1 25 
OH) au COOME 70 
40 CH s) COOH & 7 





generalizations applying to the odd- and evan- 
numbered homologues. Moreover, it can be seen 
that most members of the w-flucoroaloohol series are 
considerably more “toxice than the carreaponding 
members of the w-fluorocarboxylate series. In par- 
ticular, 8-fluorooctanol is about fifteen times as toxic 
' a8 ethyl 8-flucrooctanoate, and more than forty times 
as toxic as methyl fluoroacetate on a molar basis. 

The synthesis of the w-fluoroalcohols can be carried 
out by various general routes : 


HOI ‘KF 
(1) HO(CH, OH — O(CH,) OH —— F(CH,),0H 
KF hydr. 
(2) X(CH, hX —> ee e aaa 


(3) CH, =CH(OHy)s 40H a t Br(CH,)~OH —, EES 


¥(CH,),0H 
CH, 
Z N iF ; 
(4) (CHa)x-a O + HX -+ X(CH,),0H — 
‘a F(CH,),OH 
CH, 2 
CH, 
(5) (CHy)s. O + HF - F(CH,),0H 


Z 
CH, 


LAH, 


All the above methoda have been employed suc- 
cessfully for the preparation of at least one member 
of the w-fluoroalcohol series, and most are general for 
the, entire series. So far, route (1) has proved to be 
the most satisfactory because of the ready avail- 
ability of the glyoola, which in turn can be prepared 
. from the corresponding dibasic acidg. . 

Early in this work, we realized the need for a 
reducing agent which would reduce the fanotional 
groupe of monofluorinated aliphatic derivatives with- 
out simultaneous loss of fluorine. The use of standard 
basic reducing agenta was prohibited because of the 


“ready removal of hydrogen fluoride with concomitant | 


unsaturation or oyoclization, while high-preesure 
hydrogenation readily formed the correspondmg 
non-fluorinated material’. In spite of the basic nature 
of lithium aluminium hydride and of the-reported 
dehalogenation of monohslogenated derivatives!*, we 
thought that this reagent might still be effective for 
our purpose’ due to the mild conditions employed in 
the reaction and to the greater stability of the carbon- 
fluorine bond relative to that of the other carbon- 
halogen bonds. This theory has now been varified 
experimentally“, and thiom alumminm hydride 
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has been used to advantage in route (6) for the 
reduction of ethyl 11-fluoroundecanoate to I1-fluoro- 
undecanol (96 per cent yield), and of 12-fluoro- 
dodecanoic acid to 12-fiuorododecazol, (50 per cant 
yield). Further reference to other reductions will be 
made later, in particular to the reduction of fluormatedll 
nitriles and nitro-compoundas tofluorinated amines!!1*, 
and of fluorinated thiocyanates to fluormated mer. 
ceptans!. 

w-Fluoroaldehydes, F(CH,),CHO. Finoroacetalde- 
hyde, FCH,CHO, the mmplest mamber of the series, 
has been reported! to have a toxicity similar to that 
of methyl fluoroacetate and fluoroethanol. It was 


never isolated in & state, since the anhydrous 
material Bienes edie. and all toxicity studies 
were carried out on the hydrate, FCH,.CH(OH),. 

The w-fluoroaldehydes wère expected to follow the 
toxicities of the corresponding acids and alcohols, 
and in confirmation of thia we have prepared! 
10-fluorodecanal, F(OH,),CHO, the aldehyde-corre- 
sponding to 10-fluorodecanol. 

The compound was made by the method outlined” 
below : Í 


VoL 172 .: 


| PBr, KF 
HO(OH,),OH=CH, ——> Br(OH,) OH—CH, —— 


H.OOOOH a " 
`- F(OH,),CH=CH, ————~+ F(OH,),0H(OH)OH,OH 


- A" 


KIO ~ 
—-» F(CH,),CHO. 


The L.D. 50 of 10-flucrodecanal as determined by 
subcutaneous injection into mice was 1-95 mgm./kgm., 
that is to aay, its toxicity is almost identical with 
that of 10-fluorodecanol. This adds further evidence 
of the ready interconversion of alcohols, aldehydes 
and acids tn vivo. 

Tt is of interest that the ‘tamnedinte 1] -fluoro- 
1,2-dihydroxyundecane, F(OH,),CH{(OH).CH,OH, has 
an L.D. 50 of 1°75 jkgro., that is, very similar 
to that of 10-fluorodecanal, F(CH,),CHO, and in 
contrast to the non-toxic 11-fluordundecanol, 
F(CH,),CH,CH,OH. It seams probable, then, that 
the a-glycol grouping of 11-flucro-1,2-dihydroxy- 
undecane is being split in vivo to yield the tono 
10-fluoroaldehyde and afterwards 10-ftucrodecanoi¢ 
acid. This type of reasoning, although based on such 
scanty data as crude toxicity , affords the first 
evidence for the metabolic scission ‘of a -glycols and, 
at the same time illustrates an application of fluorine 
compounds to the study of bi ical mechanisms. 

wo-Pluoronsriles, F(CH,),xCN. These derivatives 
were originally prepared for comparisqn with the 
parent acids. Moreover, from a consideration of the 
reported breakdown of nitriles m vivo to hydrogen 
cyanide and the next lower acid'*, it seemed probable 
that the nitriles with an odd number of carbon atoms 
might be more toxic- than the even-numbered 
members. For example: 


F(CH,),CN + F(CH,),COOH (toxic) + HCN (toxic). 


The members already p 


11 support this hypo- 
thesia, as is shown in Table 2. 


Table 2 
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The contribution of the h cyanide to the 

overall affect is mdicated by the decrease in toxicity 

mith ascent of the even-numbered members of the 
series. 

Again, biochemical conclusions can be drawn from 
shese toxicity figures. It can be seen: (a) that the 
ritrilea are not hydrolysed appreciably m vwo by the 
standard chemical route (R.CN -» R.COOH), since 
the toxic: odd members would give rise to non-toxic 
xcids, whereas the reverse is the case ; (b) that cat 
are not reduced sn vivo to the co 

mi.ON + R.COH,NH,) since the toxic odd i Ss 
“vould give rise to amines containmg an odd numbe? 
of carbon stoma, and these are shown m the next 
xection to be non-toxic; but (e) that, on the con- 
Birary, the most satisfactory way of explaining the high 
mtoxicity of the odd members is to accept the some- 
what unplausible theory of C—ON rupture, giving 
mthe toxic even-numbered fluoro-acids plus h 
cyanide. This work thus confirms the original 
ppoetulate of nitrile metabolism. 

The w-fluoronitriles were prepared easily and in 
very good yield by treatment of the corresponding 

w-fluoroalky! halides with sodium cyanide. 

@ -Flucroalkylammes, F(CH,), NH, w-Fluoro- 

pomer amines were examined in acoordance with 
routine preparation and screenmg of w-fluoro- 
«derivatives. The even-numbered members were 
«expected to be toxic on the grounds that normal 
amines undergo detoxication to the corresponding 
acidi". 

F(CH,),CH,NH, > F( ,OH=-NH. 
F(CH,),CHO -» (CH,),COOH (toxic). 

The four members which we have pre 11,13 

substantiate this general hypothesis as is shown in 
Table 8. 


Table 3 





Further members are bemg investigated, in par- 
ticular, 2-fluoroethylamine, which has been prepared 
previously”, 4-fluorobutylamine and 8-fluorooctyl- 


amine 
The w-fluoroalkylamines were by reduc- 
tion of the corresponding w-ftu esa usipg lithium 
aluminium hydride, or of the parol a w-fluoro- 
w’-nitroalkanes using either lithium alummium 
hydine or catalytic low-pressure hydrogenation. 
w-Fluoroo'-nitroalkanss, F(CH,),NO, The four 
members listed in Table 4 were prepared’* by 
treating the corresponding «-fluoroalkyl bromide 
with silver nitrite in boiling ether, Once again, an 
alternation in toxicity is apparent. 


xJ 


The minimum lethal doses of the lower hon- | 


fluorinated mononitroalkanes le between 250 and 
1,000 mgm. /kgm. when these compounds are adminis- 
tered orally to rabbita’*. It has been shown™®® that 


Table 4 
ears 609 ieee i 
Compound Formule 





when nitroethane- is administered intravenously to 
rabbrta, the main metabolic products are acetaldehyde 
and nitrite ions, with amaller amounta of acetic acid 
and nitrate ions. Similar producta were obtained tn 
vitro using hydrogen peroxide as the /oxidming 
medium : È 


CH,CH,NO, + H,O, + CH,.CHO + HNO, + H,0. 


The presence of acetic acid and nitrate ions was 
attributed to secondary oxidation of the main 
products. Assuming that the w-fluoro-t’-nitroalkanes 
follow the same metabolic pathway, the expected 
products are the corresponding aldehydes and acids, 
with nitrite and nitrate ions. Accordingly, 
it is postulated that the toxicity of the w-fluoro-w’- 
nitroalkanes is due in part to the formation of the 
corresponding w-fluoro-carboxylic acids and that the 
even-carbon members are the more toxic due to the 
higher toxicity of the evan-carbon fluoro-acids. 


Summary 


Representative members of various’ chemical 
species contammg an «w-fluorme atom have been 
prepared and tested on mice by subcutaneous 
injection ; chemical series described in this report 
include w-fluorocarboxylates, «-fluproaloohola, w- 
fluoroealdehydes, w-fluoronitriles, w-fluocroamines and 

w-fluoro-w’-nitroalkanes. An attempt has been made 
to correlate the toxicities with known metabolic 
mechanisms. A second report will survey our work 
on the following and other topics: w-fluoro-halogen 
derivatives, several types of w-fluoro-sulphur deriva- 
tives, «-flucroalkenes and «-finorcalkynes, methods 
of fluorination, new synthetic routes and possible 
commercial outlets for these materials. 

We are indebted to the Defence Research Board 
of Canada for funds to provide asaluries, chemicals. 
and apparatus (Contract DRB X-24), and for per- 
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out the toxicity determinations. 
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Reproducibility of Differential Centrifugation 
Experiments in Tissue Fractionation 
Dunne the past few years, differential centrifuga- 
tion of tissue homogenates has become one of the 
major techniques of cytology and biochemistry alike. 
Moet of those who have apphed this new technique 
describe the conditions of centrifugation by mention- 
ing only the duration of operation and the centrifugal 
field prevailing m the middle (or at the bottom) of 
the tube; the type of centrifuge used is sometimes 
also mentioned. However, the information thus 
supplied is not sufficient to enable other workers to 
reproduce the conditions, especially when another 
type of instrument is to be used. This fact may be 
-partly responsible for the wide variations which are 
sometimes encountered between resulta obtamed in 
different laboratories. —~ 
Smoe different types of instruments cannot be 
expected ever to furnish identical resulta, the de- 
finition of a suitable unit raises some difficulties m 
itself. However, if the approximation is made that 
angle centrifuges can be regarded as similar to radial 
centrifuges in which the top and bottom of the fluid 
are separated from the axis by the same distances!, 
different mstrumenta become le with each 
other and the formula of sedimentation in ẹ radial 
direction can be applied. When used for preparative 
purposes, a centrifugation is then best described by the 
characteristics of the lightest spherical particles which 
are completely sedimented under the conditions used. 
The relationship between the variables involved is 
given by the formula: 
ae i 
Emax. _ 2° (dp — dm) [ 
2°31 we aE O O 
Ris Ban. na tdi, 


: 0 
m which Rmax. and Rmin. are the distances {in om.) 
separating the bottom and the surface of the fluid 
respectively from the axis during centrifugation ; r is 
the. radius of the particle (in om.); dp and da are 
the densities of the particle and of the medium 
Dpue (in gm./am.*); 7 is the viscosity of the 





(1) 


medium (in poies); wis the angular velocity (in 


rad./sec.); and ¢ is the time (in sec.). 

From this formula, three values are i 
Rmx & Characteristic of the instrument and, oat 
ually, of the type of tube used; Emin. & value which 
is dependent on the type of instrument and tube, 


f 


and also on the amount of fluid centrifuged ; | oas, 
0 

the time integral of the angular velocity. 

With instruments which accelerate and decelerate 
rapidly, and which are run during a relatively long 
time, the latter value is described accurately enough 
by giving the time during which the power is 
on and the angular velocity at plateau speed. When 
such is not the case, it is necessary to work out the 
whole integral. It can then be by means 
of the actual time of operation and of the equivalent 
meen angular velocity. 
~ Another alternative would be to give simply the 
sedimentation constant of the lightest spherical 
particles which are. sedimented completely : 


= 
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2m or 
foras 
0 
S should be sand atte out that the use of the average 
gf age m terms of the gravity constant g 
Snes the angular velocity, tends to rende» 
results leas reproducible. 
If the average field is defined as the fleld prevailing 
ata distance Ray. = 0- oe + Rmin ) from the axis 


+ 
ggg "Rar. ; (8 


equation (2) then becomes: 
2-8 Rey, logi, oa 
s = — M, (4; 


t 
981 | Jav. dé 
; ; 


gav. ™ 


ax. 
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Since individual centr differ more by the 
absolute values of their i than by the ratio om 
these values, they are less peices Oh so far as 
complete sedimentation is concerned, when develop- 
ing equal average fields than when turning at equal 
velocities. The converse is obviously true when the 
rate of sedimentation in the middle of the tube is 
considered. But m preparative centrifugation, it 
seems more logical to use complete sedimentation» 
as criterion of comparison. 

One oan, of course, maintain ‘the convention of 
axpreasing the conditions of centrifugation by means 
of the average fleld ; but it then becomes of special 
importance to give the values of Rmax. and Rin. 
accurately. In this case, the time integral of the 
average flald can be conveniently expreased in a 
composite unit, g.min., or alternatively, as the 

j t of 2 minutes at y times g. If, as is usually 
the case, the angular velocity is expreased in revolu- 
tions per minute (r.p.m.) and the time T in minutes, 
equations (2) and (4) become: . we 


R 
logis $e Rev. lor. e 
8 m 8'5 g = 3:9 x 10 —yp— ~ . (5) 
[epmar \ [our dT 


0 
In saat ae (2), (4) and (5), s ia given in seo. 
it can also be expressed in Svedberg units (10-1* 300.) 
and must then, of course, be multiplied by 10”. 
There is little doubt that better reproducibility will 
be obtained if the conversion from one instrument 
to another is based on one of these equations. Of 
course, differences must still be expected, since the 
pee are based on an approximation im the first 
and also they neglect such factors as diffusion 
d convection currents, which may be more im- 
portant in one type of instrument than in another. 
In addition, the manner in which decantation is 
performed may be of paramount importance and 
should be mentioned aa well. 
©. pa Duvs 


J. Beatrawr* 
ane: of Physiological Chemistry, 
University of Louvain, 
Belgium. Aug. 20. 
* Checchour agréé do l'Institut Interunlversitaire des Selences 
Nualéares. 
1 Picksla, BL G., J. Gen. Physiol., 26, 341 (1048). š 
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Enzymic Content of the Mitochondria 
- Fraction 


A LARGE number of enzymes have been located in 
the mitochondria fraction isolated by means of differ- 
ential centrifugation ; this fact is generally assumed 
to indicate that they are structurally associated 
within the living cell. Recent studies, part of which 
were presented at the second International Congress 
of Biochemistry}, have shown that this conclusion is 
not necessarily warranted. It has been found that 
the acid phosphatase of rat liver, which comes down 
predommantly with the large granules in a form 
which, in the native particles, ia practically devoid 
of activity towards added gtyocerophosphate at 
pH 5 x, does not belong to the same type of granules 
as cytochrome oxidase. 


cytochrome 

be further separated from the latter by washmg 
or by a layering technique. .The sedimentation pro- 
perties of the two classes resemble each other too 
closely to permit a complete separation; but it is 
poasible to isolate head fractions which are very rich 
m cytochrome oxidase and almost free from acid 
phosphatase and tail fractions showing 4 reverse 
relationship. 

Similar observations have been described by 
Novikoff, Podber, Ryan and Noe’, but have been 
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or cathepsin 
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above, but with granules exposed to 
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interpreted by these authors as showing that the 
cytoplasmic granules have a heterogeneous enzymic 

iti Our contention, on the other hand, is 
that granules of a given class may be homogeneous, 
but that the isolated fractions are heterogeneous and 
contain representatives of several distinct classes. This 
contention is theoretically acceptable, since contam- 
inations must be considered inevitable in differential 
centrifugation ; it is supported by the efficiency of 
washing as a means of further dissociating the two 
activities, and by the finding that the distribution 
of rhodanase among all isolated fractions is identical, 
within experimental errors, to that of cytochrome 
oxidase. 

More recent investigations have led to the identifica- 
tion of two additional enzymes resembling acid phos- 
phatase in all their cytological properti, namely, 
-glucuronidase and cathepsin, both of which had 
already been shown to be concentrated in the mito- 
chondria fraction, by Walker*® and by Maver and 
Greco’, respectively. Not only do these enzymes 
follow acid phosphatase closely during centrifugation, 
but they alao exhibit its other peculiar properties. 
Like acid phosphatase, they have little activity 
towards their respective substrates (phanolphthalemn 
glucuronide and hæmoglobin) when the intact 
granules are incubated during a short time at 37° 
and pH 5 in a medium made isotonic with sucrose. 
They are also released in soluble form and simult- 
aneously activated when the granules are disrupted 

in the Waring blendor, frozen 

and thawed several times, or ex- 
posed to hypotonic media or to 
salt sohitions. These properties 
had already been noted by 

Walker* in the case of §-gluc- 

“uronidase. When the activating 
procedure is graded so as to 
release only part of the enzymes, 
all three are ted m the 
same proportion. An integrated 
picture of all these results is 
shown in Fig. I. | 
. These findings afford strong 
support to the theory outlined 
above that there are two distinct 
classes of large granules, having 
a different but homogeneous 
enzymic content. They also 
the -oamotic inter- 
pretation given ın earlier 
papers*“, according to which 
acid phosphatase is retained 
within the granules by a semi- 
permeable membrane having a 
low degree.of permeability to ita 
substrate, for it is now found 
that three different proteins are 
released m the same p rtion 
when the preparation is subjected 
to partial damage. Finally, the 
fact that the same percentage of 
all three enzymes is found in free 
farm in homogenates furnishes 
‘additional support to the opinion, 
already expreased in the case of 
acid phosphatase**, that the 
enzymes are entirely bound to 
particles in the intact ocell. 

The oytologi¢al nature and 

function of these granules raiss 
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intriguing problems. Judging from their sediment- 
ation properties, they resemble mitochondria rather 
than microsomes, and cannot belong to the latter 
class, since they can be separated to a e extent 
from glusoe- 6-phosphatase, a typical microsomal 
enzyme’. They -are not specially concentrated 
either in the poorly sedimented ‘fluffy layer’, which 
‘ w found on top of the mitochondrial precipitate 
and which has been studied by several authors", 
- 8o far as can be judged at the present time, they could 
„oven form a small proportion of the total number of 
granules present m the mitochondria fraction, which 
would make their cytological identification very 
difficult. 

‘In view of these observations, the significance of 
resulta indicating that a given enzyme is concdntrated 
in the mitochondria fraction must remem uncertain, 
as long as it bas not been identifled as belonging to 
one or the other of the two classes of granules 
described in this communication. 

A detailed account of these experiments will be 


submitted for publication in the Btochemécal Journal. - 
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Giant Condensation Nuclei from Bursting 
Bubbles 


AxoxG cloud phymce workers there is Increasing 
recognition that the larger of the salt nuclei that are 
found m the air may initiate ram by coalescence in 
clouds. Hence’ mechanisms which produce these 
nuclei at ocean surfaces are of special interest. 
Kohler? has that they result from spray 
formed by the action of strong winds on wave crests. 
More recently, Aliverti and Lovera? have related the 
production of minute salt particles to the presence 
of bursting bubbles at the sea surface, and Facy* 
has that the particles result from the 
shattering of the thin water-films present in clusters 
of bubbles. 

At the Woods Hole Ocean Institution, 
high-speed motion alder (more than 3,000 frames 

gec.-!) of small bubbles bursting at the water surface 
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have revealed ane of the processes which bring about 


the formation of the larger salt nuclei. Fig. 1 ius- 
trates some of the stages in the oo of small 
bubbles and the production of jets, and Fig. 2 shows 


a jet producing dropleta. “Smaller bubbles are ‘obsarved 
to farm jeta more rapidly and to eject much smaller 
droplets into the air. The bubble cavities and jets 


‘observed are similar in form to some of Worthington’s 


‘splashes’*, and confirm S8tuhiman’s’ assumption that 
jeta are formed by small bubbles bursting, at the 
surface of distilled water. 

Each bubble ejects about five dropleta, the heights 
of projection ranging from about 0:5 to 15 om. 
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Eae O huga Tan or a vi of iet Com ee bubus Dia- 


00 mm. Hrposure time, 20 ameo. 

Photographic studies have been made of bubbles 
ranging in size from 0-2 to 0-02 om. diameter, though 
«maller bubbles are also observed to form jets and 
<dropleta. When bubbles burst in sea water, evapora- 
tion of the water from the droplets formed by the 
jete is observed to leave a salt residue which m many 
oases is similar in weight to salt nuclei found in the 
atmosphere. It is inferred that many of the larger 
#ea-salt nuclei found in the satmosphere® originate 
in this: manner ‘from bubbles naturally formed in 
surface waters of the seas. 

More complete information about this photographic 
study of bursting bubbles is to be published in the 
near future. 

Ce ee a) 

under contract number Nowe—798(00) 
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Woods Hole hic Institution, 
Woods Hole, š 
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Density of Deposited Carbon 
Many gaseous ee ee ee 
ra a om on it elemental carbon, 
kg lee ge a onde 


We have ‘deposited 008 of carbon. 1-2 mm. 
thick on graphite rods. Thé dansitics of the deposits 
were determined using a flotation technique. The 
depositions were carried out using a closed veasel 
containing methane at an initial preasure of approx- 
imately 15 am. mercury, in which & graphite rod 


‘The vasa tied ef ths deamity oP ebsicdatinw obtained 
with the temperature of deposition is shown in Fig. 1. 
The maximum density found was 2-22 gm./om.*; 
this clogaly the theoretical lattice density* 
of 2-265 gm./om.,*. 
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Variation of the mitial pressure of the methane at 
ee and 
the preliminary resulta are shown m Fig. 2 

the results, it may be stated that the 
density of the carbon deposited from methane at an 
initial pressure of 15 om. attains a maxinjum value 
approximating to the theoretical density of graphite 
as the temperature of deposition is increased, and 
probably a lower limiting value as the temperature 
is lowered. Further, at a given temperature, the 
density of the deposit meoreases with increase of 
initial pressure of methane. 

-ray examination shows that the high-density 
deposits consist of sheets of graphitic carbon the 
c-axes of which are approximately normal to 
the surface of the original rod, but which are other- 

wise randomly oriented. A deposit of lower density 
showed War oa willl ea pease eee 
alignment, but also contained material which was 
apparently not graphitic in structure. 

The microstructure of the deposits was investigated 
using normal metall hic techniques, and is 
shown in Figs. 8 and 4. No differences between the 
high- and low-density deposits have been detected 


parallel to the axis of ariginal rod wan of the ordar 
85 x 10-* ohm cm. It therefore falls between that 
for natural graphites*, 39-60 x 10-* ohm: om., and 
that for commercial graphites‘, 65-120 x,10-* ohm 
om. The grain boundaries visible in Figs. 8 and 4 
may be the cause of the high resistance ag' compared 
with natural graphite. 

Such ‘variations as have been detected may be of 
considerable importance when considering, both the 
fundamental properties of deposited carbon, for 
example, chemical reactivity, and its technical 
applications. Many workers* have used carbon fila- 
ments coated with material deposited from hydro- 
carbons at high temperatures and low pressures to 





Initial pressure of mathans (om. of meronry) 
Fig. 2 





| | 


Fig. 4 w) Longitudinal section. 


3 (abore). 


light, oromed 1 


Miools, x (own copyright reserved) 


investigate the kinetics of the oxidation of carbon. 
No details concerning the densities of the deposita 


are given, and ıt would appear that correlation of made to describe all the ways in which four ( 


results obtained with such materials will be uncertain 
without thia mformation. 

A fuller investigation of the phenomena reported 
is in progress, and it is hoped to issue a more detailed 
account at a later date. 

We wish to acknowledge the assistance of Mr. D. 
Clark, who undertook the X-ray examination of the 

imens. Acknowledgment is also made to the 
ief Scientist, Ministry of Supply, for permission to 
publish this communication. 


Royal Aircraft Establishment, 
Farnborough, Hants. Sept. 3. 
T. S.P 71, 600 (1931). Tay, and Biley, H, Le 
ee he pee ee a T 
a Taylor, A, heir? n to X-Ray Motallographby”, 393 (Ohapman 


ond Hall, 194 
t “Tnternationnal Critical Tabies™, 1, 103. 


NATURE 


‘ 


” 


December 19, 1953 voiz 


Experimental Data and Model Structures 
for the Insulin Molecule 


Two recent communications} have described the 
resulta of stereochemical model studies of insulim 
based on the a-helix structure and using the detailedll 
amino-acid residue sequences established by Sanger 
and his amsociates*. Both studies were made using 
identical packing modele* in which the fundamental 
residue unit (—-NH.OH(R).CO—) dimensions are 
different from those derived by Pauling and Corey* 
from experimental studies of ammo-acid and tide 
structures. The cystine residue bond- and 
bond-angles recorded by Arndt and Riley! differ 
markedly from those found by Yakel and Hughes* 
in N.N’-diglyoyl:t-oystine. While local deviations in 
bond-lengths and bond-angles of the residue unita 
and of the hydrogen bonds, brought about by side- 
chain (R) group interactions, may perhaps ex- 
pected along the peptide chain of a native protem, 
the overall use of dimensions which differ considerably 
from the experimentally derived values appears to 
be a purely arbitrary procedure. 

The a-helix structure may exist in insulin; it is 
certainly an attractive possibility since the a-helix 
is energetically the most stable polypeptide chain 
configuration, and has been shown to occur in syn- 
thetic polypeptides. Further, the X-ray scattering 
curve’ from powdered insulin appears closely oom- 
parable to the radial distribution function for a mix- 
ture of left-handed (L) and right-handed (2) a-helices. 
X-ray studies of the vector structure of air-dried 
acid insulin sulphate strongly suggest that 
the molecule is made up of parallel coiled (or folded) 
polypeptide chains with parallel close-packed 
intermolecular association, oriented along the a-axis. 
The length of the B-cham of insulin ooiled in 
an a-helix is approximately 44°A., the length of the 
a-axis. The maximum cross-section area for each 
close-packed chain is 12-85 A. x 7-6A.; thus, in 
order to give a reasonable value for the partial 
specific volume of insulin, an average unit residue 
translation along the chain of approximately. 1-5 A. 
is required. l 

The ohains in insulin are linked together by 
—ġ B bonds. In an earlier scale-model study?’ 
of the insulin structure using van der Waals packing 


models and the Pauling—Oorey a-helix, a ta were 

+2B) 
or two (A +8) chains could be joined er by oyst- 
ine linkages. The study was j to structures 


with either all t- or all B-helioes, The chains were 
required to be parallel to each other and at a minimum 
interchain distance of approximately 10 A. Intre- 
chain cystine linkages between the 6 and 7 or 7 and 11 


A chain positions were not possible and this appeared. 


to eliminate the two-chain model At that time it 
appeared that only two (namely, 21 or 2R) four-chain 
structures were possible, both linear arrays one chain 
thick. A single-row model is difficult to accommodate 
in the unit cell and cannot form a close-packed array 
unless the asymmetrical unit is the two-chain (4 +B) 
structure. The details of the. vector structure and- 
the ing limitations imposed by the geometrical 
relationship between rhombohedral zinco msulin and 
acid ingulin sulphate crystals both strongly suggest 
the the four-chain unit is close-packed. Two aocept- 
able close-pdoked arrays have been suggested”, shown 
(In cross-section) diagrammatically below, where 
the A- and B-type chains are represented by 
ellipses of different eccentricities : 
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In & more recent study, completely rigid wire 
10dels of the Pauling—Corey® a-helix were prepared. 
mly the half cystine —(B)C-—S— residues were 
‘ttached and these had the dimensions suggested by 
be N.N’-dighyoyl-t-oystine* study. These models 
ncreased the number of formally possible four-chain 
tructures to the twelve single-row models described 
xy Robinson’, and confirmed the conclusion that two- 

hain structures could not be formed. If small 
mmmulative changes in the helical angle are permitted, 
‘lose-packed four-chain «-helix structures may be 
sible. The Arndt and Riley insulin models cannot 
æ set up with the detailed dimensions of the Pauling- 
Jorey «-helix structure. 
From the studies of Harfenist and Craig?*, it now 
«ppears very probable that the four-cham ‘molecule’ 
s a dimeric association of two 5,783 molecular weight 
A+B) monomers. If this is 90, and the chains are 
aot folded back on themselves, there must be an Ay11 
ntra-chain cystine li Such a bond annot be 
ormed either with the 8-6 a-helix or with a 39 
«elix (1:4 A. translation per unit residus) based on the 
?auling—Corey dimensions. To maintain the a-helical 
eae in the Á: region with an intra-chain 
involves extensive lineer (> 0-1 A.) 
ind a (>10°) distortions of bonds i m both the 
cackbone peptide chain and the cystine li Ifa 
mransition from a- to r-helix through a bi ted 
Bhydrogen bond should take place at both boundaries 
of the Ay.,, region, the distortions involved in forming 
an intra-chain —8—S— bond would be minimized. 
The a-helix may not occur at all in insulin or, in 
certain regions of the chain, disordered Aaaa ta 
equivalent configurations may exist. The model 
study does show that a two-chain classical a-helix 
model is not wholly aceptable, and serves to 
-«emphasixze that in a naturally occurring polyfunctional 
peptide cham the side-cham groups must control 
to æ very large extent the detailed local-cham 


configuration. ~ 
Barsana W. Low 
University Laboratory of Physical Chemistry 
related to Medicine and Public Health, 
Harvard University, Boston, Maas. Oct. 28. 
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Fs posse of Motion for Continuous 
atter of Special Relativity in the 
Lagrange Variables ' 


Toa equations of motion for continuous matter of 
special relativity are usually! deduced by equating 
to zero the divergence of the material energy (the 
‘Minkowskhi’) tensor : 


_ 
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where p is the rest density and p is the pressure 

gupposed | as a function of the a. .v, means 

dz,/ds. In this way we get the equation of continuity : 
f 

Dene a P o A 


7 ds 


dp/ds is considered small and is usually ignored ; 
fact, it representa the action of the 
creating matter*. We further E for the equations 
of motion (ignoring dp/ds) : . 


in 


These equations may Be i the Euler equations, 
since the first three equations in (8) are ‘the Euler 
equations of classical hydrodynamics. 

What may be called the Lagrangian equations of 
special relativity may be deduced from the stationary 
principle : 


a [Lae = 8 ffoto” — p} da = o. 


(3) 


(4) 


Here the position of the particle of matter is denoted 
by Ym and v, means dy,/ds. The z, now constitute 
an arbitrary frame of reference. If is necessary to 
assume separately the Lagrangian equation of 
continuity. This is done by thinking of the matter as 
contained in a portion of a space-like surface which 
has been parametrized by three parameters t, ty, We 
and the-equation of continuity is then: - 


Pr = pif,” (5) 
where —I" is the determmant’ | ie e and ol; 
is the value of pT at some initial time. The variation 
of the integral (4) gives the equations of motion : 


a 1% _ 9, 


p OY u Ro N 
These are obviously the Lagrangian equations in 
relativistio form. , 
Equations (6) can, however, also be written : 


(8) 


ov 1 dp 
Y + ~ = Q0, 

ty, P oy, f 
which are the same as (3). Hence the. distinction 
between the and the Kuler variables 
sa did are err a | 

confusing relation 
Dog _ Wh , We dzy 
“i r tT i ETI 


between the Euler velocity and the Lagrange velocity 
of classical hydrodynamics now becomes clearer. The 
W of the Lagrange variables is really the proper 


time 8. 
There is also an m relationship between 
= 0 and the 


the Euler equation of continuity 0 pu, | Oa, 

Lagrange equation pl’ = pI}. thos are just the 
two sides of Gansa’s theorem epplied to & smell four- 
dimensional] volume. 


1 
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oy oy between (6) 
and (3) which arises, if the term 
dp/ds in (2) is not neglected, is 
“easily remedied by allowing for. 
the creation of matter by the , 
action of preasure in the Lagrange 15 
equation of continutty (5) also, 
by writmg it: 
pT du — 9,0, d'u + 
P dr = 
Praw) de = ne 
The volume integration is over 
‘the four-dimensional volume 
out by the area Tdr. 5 
A detailed account of the 
above resulta together with a 








number per Interval 
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log ppm Cr 


25 ppm interval 


and canonical tensor deduced 0 80 100 150 200 250 300 400 

from the Lagrangian used in (4) _ ppm Cr 

will be published elsewhere. I 

(hank Prof TA M. Dima for. auo Coon i aranin ee ee oe ee 
- his interesb in this work. (CO > 150 per cent) 


8S. F. B. Tyvapsr 
Christ's College, Cambridge. i 
June 10. 


a A. “The Meaning of Relativity” (London, 1950). 
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A Fundamental Law of Geochemistry 


Tua late V. M. Goldschmidt defined ane prin 
task of as being, “to find the laws 
of distribution of the elements”. One such law 
may apparently be found by close scrutiny of fully 
quantitative determinations of many elements in 
& oomparatively large number of specimens 
of some specific rock or mineral 

18 


(Ahrens*); molybdenum — (San- 


number per Interval 


have been examined 


first, frequency 
distribution ee of the usual 
- type (for example, Fig. 1) 
aasame a decided positive skew- 
ness when the dispersion of an 
element is large—hbence, distri- 
bution is not normal although it may appear to 
be so for those elements which show smal dis- 


0 300 


As the total number of observations is 


refer to a variety 
© following funda- 


150 pam. interval 





600 
ppm Rb 


Mig. % Babittum im New Hogland grantte. Both tho rubidinm content and its logartthm 
appear nocmally Dispersion w amall (O 28 per oeni) ‘ 


the concentration of an element is lognormall 
distributed im a speciflo igneous rock. 


It follows directly from this law that the abundanc 
(arithmetic mean or average) of an element is alway 
greater than the most prevalent concentration, whioh 
in a lognormal distribution is given by the geometri 
mean. The difference is determmed solely by th 

of the dispersion. In the above ex 
amples, the abundance and most prevalent oon 
centration of rubidium are virtually identical 
whereas the abundance of chromiam (40 p.p.m. 
is more than twice ita most prevalent concentration 
(17 p.p,m.). 


0.15 log ppm interval 


number per interval 





2.05 


240 2.70 


log pom Rb 


3.00 3.30 


A fall discussion will be published elsewhere. 
L. H. Amun 
Department of Geology and Geophysics, 
Massachusetts Institute of Technology, 
asia <i 39, Mass. 
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Synthesis of Sucrose by a Plant Enzyme 
Extract = 


AN enzyme capable of sucrose synthesis has been 
‘spared from dried cells of the bacterium Pseudo- 
onas saccharophtila', This enzyme, sucrose phog- 
caorylase, catalyses the reversible reaction 


tuooge-l- morganic 
=hosphate + fructose < sucrose + phosphate. 


he equiltbrium constant for this reaction 


( Ke [sucrose] [inorganic phosphate] 
[giucoee-1-phosphate] [fructose] 


0:05 ab pH 6-6 and 830° O. 1. Attempta to demon- 
rete a sucrose phosphorylase in various plant tissue 
ttracta have been a 
In the present investigation it was found that when 
ude extracts fram peas were incubated with a mix- 
wre of ghucoee-1-phosphate and fructose there was 4 

Mberation of inorganic orthophosphate and a synthesis 
` & sugar posseasing the of sucrose. This 
igar was indistinguisbable from sucrose when 
plied to paper chromstograme and developed in 

16 following solventa: n-propyl alcohol (80 voL)}/ 

ater (15 vol.)/ammonia (5 vol.), n-butyl aloohol 
MO vol.)/acetic acid (10 vol.)/water (50 voL), n-butyl 
Woohol (50 vol.)/ethyl aloohol (5 vol.)/water (10 vol.) 

ad ethyl acetate (57 vol.)/t-propyl alcohol (32 
<oL.)/water (13 voL). The substance reacted strongly 

) benzidme-trichloracetic acid spray* and to naphtho- 

ssorcinol-phosphorio acid y*, Indicating that it 

ontamed both aldose and components. The 
agar, when eluted from chroma did not 
uce Fehling’s solution but was completely hydro- 
sed by 0-025 N hydrochloric acid within four 
unutes at 100° C. and was then strongly reducing. 
‘he hydrolysed material, when applied to paper 
Bhromatograme and developed in each of the four 
siventa previously mentioned, was shown to contain 
svo components which ran in positions identical with 
moge cocupied by glucose and fructose and which 
ave the reactions expected from these monosacchar- 
~es when sprayed with the benzidine and naphtho- 
æorcinol reagents. 

The effecta of the addition .of fructose and of 
~ucose-1-phosphate on the sucrose and inorganic 
Bhosphate content of enzymic digests containing the 
mude pea extract are shown in the accompanying 
azure. Sucrose was determined by estimating the 

uctose component in the sucrose separated on 
aper chromatograms. The crude pea extract oon- 
«ined sucrose. Without addition of substrate, the 
marose concentration in the enzymic di decreased , 
ad this decrease was slightly greater when glucose-1- 
thosphate was added. When alone was 
ided there was a small increase in sucrose (the crude 
<a extract’ contained signi t amounts of hexose 
thosphates). On the addition of both fructose and 
Kucope-l-phosphate, the sucrose content was oon- 

derably increased. Fructose also produced a libera- 
ion of morganic phosphate in digests with and with- 
at glucose-1-phosphate. 

It will be seen from the data presented in the figure 
hat the addition of glucose-l-phosphate increased 
be difference in sucrose concentration between 

ic digesta with and without fructose from 7:5 
9 18-5 umoles/ml. after twenty-eight hours but 
ecreased the difference in inorganic phosphate oon- 
entration between such digests from 4-2 to 8-9 
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pmoles/nl. It was further found that increasing the 
initial concentration of gluocose-1-phosphate in the 
enzymic digesta from 0-013 M to 0:0338 M increased 
the liberation of morganic phosphate on the addition 
of fructose but depresped the formation of .sucrose. 
It appears that there is no direct relationship between 
the amounts of sucrose formed and inorganic phos- 
phate liberated by the crude pea extract. 

It was found that while the concentration of sucrose 
was increasing in the enzymic digest contaming both 
glucose-1-phosphate and fructose, the value of the 
expreagion. . 


[sucrose] [inorganic phosphate] | 
[ghucose-1-phosphate] [fructose] | 
increased from approximately 2:0 at eight hours to 


approximately 2-8 at twenty-eight hours., These 
values were minimal, as will bo shown in. a sub- 


` 1150 


t pai oiin The conchision is that a mech- 
anism of sucrose synthesis was operating which was 
yaara from the simple reaction between glucose-1- 

“phosphate and fructose shown in the equation. This 
is in agreement with the resulte of previous workers 
using intact leaves* and alge”. 
` The sucrose-forming activity of the crude pea 
extract was destroyed by heating for three minutes 
` at 100° O. The activity remained m the supernatant 
“when the crude pea extract was cantrifuged at 
20,000 g for thirty minutes. S EET scr 
negligible invertase activity. Sucrose synthesis was 
-completely inhibited by 1 x, 10+ M iodoacetate and 
‘6:5 x 10-* M fluoride. 

A detailed account of this work will be presented 
elsewhere. It is proposed to publish shortly resulta 
of experiments using a purified enzyme preparation. 

I wish to eaxpreas my indebtedness to Prof. C. S. 
Hanes and Dr. L. W. Mapson. 

Financial support was provided by the Australian 
Commonwealth Scientific and Industrial Research 
Organization, and the work was continued during 
the tenure of a Broodbank Fellowship of the 
. University of Cambridge. 

J. F. TURNER 
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Autoradiographic Detection of Sulphur-35 
Sroa the Mucous Neck Cells 
Rat’s Stomach 


cells described by Bensley are now classical know- 
ledge’; moreover, phymological and biochemical 
differences between dissolved mucm and visible mucin 
have beem established’. The stomach secretion has 
also been found to contain a mucoprotem, the poly- 
saccharide moiety of which was identifled as mucoitin 
disulphuric acid?‘, 
. While j the formation of the o io matrix 
of bones and teeth by autoradiographic mapping, 
pome interesting pictures of the stomach were revealed 
after introduction of radiosulphur. Rata of 10 days ° 
of age were injected subcutaneously with a tracer 
_ dose of sulphur-35<separated isotope in the form of 
' weak sulphuric acid, and they were- sacrifloed at-, 
various intervals thereafter. The tissues were fixed 
in a mixture of 05 per cent ethanol and neutral 
formaldehyde (8/1). After routme histological treat- 
ment, sections were cut and coated with fluid photo- 
graphic emulsion to obtain autoradiographs by the 
inversion techni 

e ee ey Pome er een ee 
sulphur-35, the stomach wall showed a fairly high 
Geiger-Müller count oo to other soft tissues. 
Autoradiographs exposed for a few days - 1) have 
revealed that there was a specific localization of the 
radiosulphur in the glandular portion of this organ, 
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at the level of the neck of the glands. The surfe 

epithelium as well as the distal portion of the glan 

showed no autoradi hic image. In anima 

sacrificed 48 hr. after the introduction of tracer, r» 
autoradiographic picture was visible over the mucosa 
but streaks of mucin mixed with the chyme of tk 

cavity exhibited radioactivity. 

These ON indicate that there is a chemiu 
difference between the secretion of the surface cell 
and that of the mucous neck cells. These have the 
an to synthesize rapidly an organic subetanc 

tammg sulphur and rétaimed by aloohol-formalds 
yde peo Bostrdm and Odeblad* have recent] 
demonstrated that, following an Injection of radic 
sulphate, the uptake of sulphur-35 is highest i 


produce & mucoprotein containing a sulphomuce 
polysaccharide, and that in comparable circumstance 

this substance is not present in the surface cells. Th 
product of the mucous neck cella is totally excrete 

at the and of two days, and it is found in the chym 

where it retains ita identity after histological fixation 
Work is in progreas to establish comparisons betweem 
the various portions of the stomach and other region 

of the gastro-intestinal tract. 

I am indebted to Mra. Cécile Bélanger for technica 
collaboration, and to the Medical Division of th 
National Research Council of Canada for a grant 
in-aid, The radioactive material was provided by 
Atomic Energy of Canada, Ltd. 

LEONARD F. BÉLANGE» 
Department of Histology and Embryology, 
School of 
University of Ottawa, i 
; Canada. 
\ Aug. 24. 
Sas A O.R. Tr. Lab. Carlsberg (série chimique), 33, 3F 
"Glam, B G. J., and Boyd, L. J., Gastroenterology, 1%, 821 (1040). 
* Levens, P. A and LopesSueres, J., J. Diol. Chem., 5, 511 (1916) 
a T H. M., and Palmer, J. W., J. Biol. Chem., 11% 


‘Bélanger, L. F.. Haters, 170, 625 (1052). 
* Bostrom, H., and Odehled, H., Amat, Res., 115, 506 (19653). 
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Effect of Hydroquinone on Mitosis 


Ix a previous communication, Parmentier and 
Justin’ reported a mitotic anomaly in the mouse 
itestme produced by hydroquinone. The character- 
tic feature of this was the so-called ‘three-group 
yetaphase’, comprising a normal metaphase plate 
ith additional chromosome particles or groups at 
ch pole of the spindle. One of the authors after- 
rards described the same phenomenon in the intestine 
nd bone marrow of the golden hamster’. According 
o the latter, characteristic ‘three-group metaphases’ 
iay also be produced in the rat, whereas ‘the 
uinea pig, the chick and chick fibroblast a 
rere not ive as regards this effect”. 

We wish to report analogous effecta produced by 
ydroquinone tm viiro in chick fibroblasts, and tn vivo 
pe en nome) meee eres aon oer ee ee 


* Chick fibroblast cultures (third passage) were 
nomersed in æ solution of 1 in 10-* TENERE in 
—~inger’s solutio? and incubated for one hour, or 
nmersed in a solutaon of 1 in 10” and moubated 
xr 2 hr. The whole cultures were then fixed and 
mtained with ‘Giemsa’s stain. Typical hydroquinone 
aitoses could be observed (Fig. 1). 
In rate treated mtraperitoneally with the same 
-368 as used by Parmentier and Dustin, we observed, 
hr. after treatment, mitoses in the liver, some 
bowing the characteristic features (Pig. 2) as de- 
wibed by these authors. In the bone marrow the 
ihree-group mitoses’ were found in the white pre- 
mursors (Fig. 3), whereas the red precursore showed 
miten very marked karyorrhexis. As*in the cultures. 
oly a oertain number of mitoses showed these 
Bhanges, others being normal. On the whole, mitoses 
rere not very numerous in the bone marrow after 
aceatment with hydroquinone. 
In the cornea, of the rat the same effect was seen 
hr. after instillation of one drop of a 5 per cent 
olution of hydroquinone into the conjunctival sac, 
r after intraperitoneal mjection of hydroquinone m 
osea mentioned above. 
These observations, added to those of Parmentier 
nd Dustin, show that hydroquinone had a general 
Bfect on various tissues, manifested by characteristic 
Bhanges in the morphological aspect of mitosis. The 
fperimenta on chick fibroblasts in vitro and on the 
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a > Pe 4 


mh meen iy alt ate ap, 


(1) Typanal three-group metaphase in chiok fibroblast ts siro (Gilera). 


(2) The same type of mitosis in Itver coall of rat (H.H ) 
(8) The same in pramyelocyte tn bone marrow of rai (Gerne). 
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cornea of the rat in vivo farita segar May Abie 

drug acts directly on the cell. 
A. Rosny 
F. DoLsaNsKt 

Department of Experimental Pathology 
and Oancer Research, 
Hebrew University-Hadassah Medical School, 
Jerusalem, Israel. 


Aug. 17. 


1 Parmenter, R., and Disinn, Fn Nature, 161, 527 (1948). 
‘Parmentier, R, Meters, 171, 1029 (1053). 
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Application of Nigrosine to the Study 
of the Sallvary Chromosomes 


In this work, an saloohol-goluble nigrosine (Edward 
Gurr) was used, and the stain prepared by Rosen’s 
method!4, The scheme of treatment followed for 
aaa the salivary chromosomes of Drosophila 
is as follows. (1) Dissection in 45 per cent acetic acid. 
(2) Treatment with freshly prepared alcoholic hydro- 
chloric acid during 1-2 min., keeping the glands well 
covered. (3) The specimen is washed two or three 
times carefully with distilled water, and a big drop 
of water is left on the material for 5 min. (4) Dram 
thoroughly and carefully. (5) Add a drop of stam 
and put on & cover slip, without squashing. (6) After 
10-15 min., squash under blotting paper and imme- 
diately put s big drop of glycerine on one edge of 
the oover slip. (7) The preparation oan be studied 
at once; but after 24 hr., the glycerine having 
penetrated the specimen thoroughly, it is convenient 
to get rid of excess liquid and make a wax border. 
Preparations thus obtained last a long time if 
handled carefully. 

With this method the salivary chromosomes are 
strongly and specifically coloured. Only the outer 
bands are dyed, exoept in the heterochromatin 
regions. But when the preparation is ageing, the 
interbands become faintly coloured, and tho BAINO 
happens with the cytoplasm. 

The greatest interest of this method is in ite peculiar 
mode of placing the chromocentre. In every case 
studied the chromocentre shows itself as.a differ- 
entiated and constant structure for each ant Four 
structural elements can be distinguish (1) famt 





x 1,700 ` : 
x 1,200 
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Fig. 2 


heterochromatin with chromomeres ; (2) famt hetero- 
chromatin without chromomeres; (8) 
heterochromatin with vesicle cahromomeres; (4) 
heterochromatin with chromomeres in. more 
or leas regular bands. Between (1) and (2) there is a 
whole series of gradations. In the material studied, 
these elements occur as follows: D. funebris (1), 
D. immigrans (1, 3, 4), D. mercatorum (1),-D. melano- 
gaster (2, 4) and D. simulans (2, 4). 

The accompanying photographs are of the salivary 
nucleus of D. funebris, Fig. 2 being an enlarged view 
of the region of the chromocentre. 

Ramon Paris 
Centro de Genki Animal y Humana, 
Universidad de Barcelona, 
Spain. 
: Aug. 20. 
1 Hereditas, 23, 567 (1944). 
* Comm. from the Swedish Sugar Oorporation, V, 5, 10 (1049). 


Action of Duck’s Egg White Ovomucoid 
on Tryptic Hydrolysis of Casein In vitro 


Ir has been reported by Dikshit and Patwardhan! 
that duck’s egg white bas a low efficiency for pro- 
motion of growth in rate when compered with hen's 
egg white. On autoclaving, the nutritive value of 
duck’s white showed. remarkable improvement". 
In vitro of raw egg whites with trypam 
indicated that the rate of hydrolysis of duck’s egg 
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white was much slower than that of hen’s egg whit 
Ovornucoid prepared from duck’s egg white accor 
ing to the method of Limeweaver and Murray 
axhibited both antitryptic activity and suppressio 
of growth in rats when added to ther diets. Tb 
possibility of interference by the ovomucoid with tk 
enzymatio release of one or more essential amin: 
acide by trypsin was envisaged. This communicatic 
gives the resulta of a prelmmmary investigation oa 
the hydrolysis of casem by trypam in presence ¢ 
the purifled duck’s egg white ovomuocoid, whic 
showed that the liberation of several essenti» 
amino-acids was inhibited. 

2,500 mgm. of casein (lactic casein, 18-5 per cer 
nitrogen) in a phosphate buffer of pH 7:6 we 


digested with 100 mgm. of trypam (Nutrition: 
Biochemicals) at 87°C. One such batch served e 


the oontrol, and to another 25 mgm. of duck’s eg 
white ovomucoid was added. Aliquots were wit! 
drawn at the end of 24 and 120 hr.; we 
inactivated by heating m boiling water far 15 mit 
Undigested protein was i aber by adjusting th» 
pH to 4-2 with a few drops of glacial acetic ack 
In duplicate aliquots wn at the same time 
total amino-nitrogen was determined by forme 
titration. 

In the protein-free filtrate all the essential amino 
acids except methionine were estimated by miorc 
biological methods as described by Dunn si al.‘ 
methionme was estimated by the colorimetric metho 
a and Sullivan’. The results are given D 

le 1 l 


Table 1. TOEIAT AMINO-AGID® LIKERATED FROM Cis B 
TRYPOCIN WITH AND Weroovr Ducx’s Eca WHITE OVONUOOID 
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t4 hr. hr. 
Arm ino-aeld Perccent- es 2 
Oon- ago de- | Oon- ago de- 
trol | Hxp. | fictency trol | Mbp. | ficlency 
Im sxp. in arp. 
Argiome 105-0 | 050 0-5 106 0 | 1000 4:8 
Histidine B20) 250 519 0 | 42-0 31-2 
too Louane 103-0 | 7032 23:8 1079 | H2 z2 -0 
Leuolne 234% | 100'1 30-0 230-7 | 208-6 28-0 
L 106 5 | 52-5 50-7 1125 | 775 21-1 
Aethlontne 770 | 770 nil 776 | 752 3-1 
Pheary1- 
nantia 135 © | 123.4 B+ 136-7 | 131-7 3-7” 
Pema, | Bal Bol fe | | we] g 
Yy 100-0 | 265 73 5 1110) 580 52 2 


The total ammo-nitrogen hberated was 99-4 an: 
118-0 mgm. in 24 and 120 hr. respectively in th» 
EDA In the presence of the ovomucoid, th: 

I values were 67-4 and 85-8 mgm» 
eel, indicating that the presence of ovo 
mucoid inhibited the release of amino-acids. Th 
percentage deflolency of the liberated individua 
amino-acids in the presence of ovomucoid calculate 
over the amounts released m the control is i> 
columns 4 and 7. It can be seen from the table tha 

io release of histidine, lysine, threonme anc 
valine was highly inhibited; the inhibition in th» 
liberation of isoleucine, leucine and tophan (afte: 
24, hr.) was moderate. On the other hand, liberatio 
of arginine, methionine, phenylalanine and tryptophar 
(after 120 hr.) was not significantly retarded. 

From these resulta, it is evident that the duck’: 
egg white ovomuocoid mterferes with the m viir 
release of certain essential amino-acids by trypain 
from which it would be reasonable to conclude that 


the presence of ovomucoid may create an unbalanx 
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= ammo-acids in the body owing to ita selective 
wmhibition of the liberation of amino-acids in the 
mtestines. Geiger’ suggested that the availability 
m all the essential ammo-acids from a protein in 
efinite proportions in the intestines determines to 
very large extent ita effective utilization for tissue 
otan synthesis. The resulta of this investigation 
‘ould appear to support Geiger’s hypothesis and pro- 
mde an explanation for the low nutritive value of 
aick’s egg white. 
Further work is in progress, and a detailed report 
ill be published elsewhere. We are grateful to Dr. 
. N. Patwardhan, director, Nutrition Research 
eaboratories, for his interest and advice in this 
vestigation. 
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P. K. YIJAYARAGHAVAN 
B. 8. Nanasmraa Rao 


Nutrition Research Laboratories, 
ndian Council of Medical Research, 
Coonoor, South India. 


MOikstut, P K, and Patwardhan, VY. N., Curr. Sei, 18, 18 (1950). 
Vorasingn Rao, B. 8. (unpublished observations). 
ver, IL, and Alurray, 0. W., J. Biol Chem., 171, 565 (1947) 
NS, adel, Unis. af Oal. Pub. Paytiol., 8, 293 (1049). 
MoCarthy, T, B, and Sullivan, BL. AL, J. Bil Chem., 141, 871 (1041). 
elger, H. J., Soience, LLL, 504 (1050). 


Thelytokous Parthenoganesis for Four 
Generations in the Desert Locust 
(Schistocerca gregaria Forsk) 
(Acridida) 

PARTHENOGENESIS occurs naturally in several 
rders of insects, and can conveniently be classified 
ocording to the sex of the offsprmg which develop 

mom the unfertilized egg: (1) arrhenotoky——males 
nly (fertilized eggs give rise to females); (2) thely- 
oky—females only; (3) amphitoky—both sexes. 

It is the second type which I believe occurs ex- 
lusaively in the desert locust. Parthenogenesis of 
he thelytokous type has been recorded for many 

™crididsw; for example, Plotnikov! for the migratory 
ooust (Locusta migratoria), Slifer and King?’ for 
nany of grasshoppers. Nabours‘ with a ratio 
of 4,470 famales to 7 males, and Nabours and Foster! 
ecording all females, with rare exceptions, can be 
ancluded in this type of parthenogenesis. Faure‘ 


Table 1. 


No. of adults 


P, netically 0 8 

F, N 0 15 31 

Fe ee 0 10 30 
Controls 

Sexually 24 30 %2 
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Table 3. Harm oF DRYSLOPMENT 25D PHRORETAGS OF PaRTHENO- 
GEWWTICALLY PRODUCED Hoprmgs Rescue THe ADULT Bride 





*Thees figures do 


not represent all hoppers produced partheno- 
sengUeglhy an manr. nof melded hers: wero weed lbr oytologueal work. 


unfortunately did not sex his brown locusts (Locustana 
pardalina), which were produced parthenogenetically. 
Husain and Mathur’, working with See 
gregaria, report several cases (four egg-pods) o 

beanii eggs; hoppers hatched from two 
egg-pods, and Husain and Mathur state that they 
were able to rear hoppers to the adult stage but 
failed to get a second generation. They found that 
their tically produced locusta were 
males and females m equal numbers, that is, amphi- 
tokous parthenogenesis. These results of Husain and 
Mathur are entirely contrary to my findings, as all 
my parthenogenstically produced Schistocerca gregaria 
have been females. 

Although all my locusts have been reared in cages, 
the parthenogenesis can still be regarded as ‘natural’ 
because they have been kept at a constant tempera- 
ture of 90° F. (32-2° C.) and a relative humidity 
varying from approximately 60 to 70 per cent. 
These conditions have been shown by me* to be 
suitable for this species of locust. (A few experimants 
have now been oarried out exposing the eggs to & 
temperature of 41° F. (5° C.) for 5 hr. within 24 hr. of 
being deposited, but this does not seem to affect the 
percentage hatched in any way.) The original females 
(Table 1), which were sexually produced, were 
separated from males while still in the hopper stage 
and housed in 4 te , 80 that there 
could be no possibility of copulation having taken 
place. Up to the date of writing, it has been possible 
to produce four successive generations of females ; 
and these fernales have laid a total of 170 egg-pods. 


RATE OF Suxtal MATURATION, LAXGTH oF ADULT Lira, AWD FROUMNDITY OF PARTHENOCHNETIO FRMALIS 


. j r Length of nduk life — 
Firs w Lan aag pod a p emale Jaya 
aon per e@g-pod Afr. 
85 
37 


x 


* This experiment has been repeated and a sscond series of parthenogenetically proctuced locusts started. 


Table 2, Nompar or Baas PRR Bad-pop, NUMDER WHICH HATCHED, iND INCUBATION PERIOD OF PARTHENOGHNETICALLY PRODUCED Ecos 


Ro. of Eggs per egg-pod 
How produced pods tomted 

AY. Mim 

F, Parthenogenetoally 17 428 a8 
F, ‘ . 16 40 1 29 
ra 3 7 47 0 Pd 
* Controls” 2 413 31 
Sexually 59 47 2 93 


No of hoppers which hatched 


per egg-pod whieh | Incubation 


(Gam) 
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Jt can be seen from Table 1 that the interval 
between the of the adults and the laying 
of the first egg- was much longer for all partheno- 
genetic generations (80-87 days) than for the con- 
trols (22 days). This suggests that either the presence 
of males in the cages, or copulation, has a stimulating 
effect on the rate of sexual maturation of the females. 
Likewise, more days per egg-pod (83-7-86-9) were 

by the parthenogenetic females than by the 
controls (iB. ‘] days). Notwithstanding this increase 
in the time required to produce an egg-pod, the total 
number of egg-pods per female was not affected, be- 
cause the females producing parthenogenstically lived 
much longer than the controls producing fertilized 
eggs. This becomes even more obvious when it is noted 
that there is no significant difference in the cubation 
period (Table 2) or in the time required for hopper 
development (Table 8). The difference in the length 
of adult life of the two is go striking that it 
raises & very important physiological problem which 
obviously requires further 


Ries eel number of egg-poda produced par- 
y (also eggs per egg- 


asain with the number prod sexually, but 
anid TO E E aaa to 
very much lower in all generations. So far the hatch 


for ically produced egg-pods has varied 
from 10-1 to 11-5, as against 35-5 for sexually pro- 
duced egge. Despite this reduction in fertility, the 
actual reproductive potential is not so much reduced, 
because all the parthenogenstically produced offspring 
in all generations have been females and therefore 
potential egg producers. Unlike the findmgs of some 


other workers?* on apa ite my results for locusts 
show that there is only a slight (approximately 10 per 
cent) reduction m. the percentage of partheno- 


genetically produced hoppers which reach the adult 
stage (Table 38). 

Bugini’® says that in some silkworms the partheno- 
genetic tendency is transmitted and accentuated by 
heredity ; but, unless a reduction from 87 to 30 days 
(in the F, generation) in the time required to reach 
sexual maturation and oviposit can be regarded as 
significant, there is no evidence to show that partheno- 
genesis is bemg aocentuated and transmitted in 
Schestocerca gregaria. ` 

Smoe I have been succesaful in rearmg four 
generations of this locust enogenetically, I feel 
that there is a possibility t thelytokous partheno- 
genesis may play a in the preservation of the 
species when isola in the solitary phase. 

I would like to express my thanks to the Anti- 
Locust Research Centre, London, 8.W.7, for the 
original stock of locusts. 

A. Q. HAWILTON 
Biological Department, 
St. Thomas’s Hospital Medical School, 
London, 8.4.1. 
Nov. 10. 


1 Plotnikov, V. I , Report of the Work of the Turkestan Hntomological 
Station, 1015. 
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"King, KR. L, and Silfer, H H. Amar. Naiuraka, 67, 80 (1933); 
J. M , 68, 608 (19%). 

“Nabours, R. K, Amer. Neturalat, 60, 181 (10919). 

7 abou, P. Ra sd Zoster, ML A, Bll Bull, 54, 120 (19029). 

t Faure, J. O. Transvaal Unir, Coll, Bull, Ro. i (1028). 
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Weight Relationships among Animal! . 


Viruses i 

Tas most certain estimates of particle size in tjem 
case of animal viruses are probably those based ¢ 
ultra-centrifugation or diffusion measurementa couple 
with biological aasay. Apart from exceptional cas 
when material of unusual high titre is available, on 
@ combination of the biological with the physio 
method can ensure that the physical values refer > 
the particles having the biological properties studie 
Electron microscopy, however, to which this aaf 
guard cannot rigidly be applied, can undoubted! 
provide excellent confirmatory evidence. 

All the resulta for particle size obtained by the 
methods, which relate to the smaller animal virus 
and which are known to me, are assernbled in Table 
Some of the measurements have been made recenta 
in this laboratory and details will be publishe 
later. 

It will be seen from the table that not only do tł 
viruses fall into three ups having sedimentatio 
constanta respectively of about 70, 170 and 450 í 
but also that the of sedimentation constar» 
distribution within aah group is remarkably smal 

At this stage no attempt will be made to grou 
the larger viruses, as their sizes are usually given 

which is too wide; for example, mfluenz 
virus has been given a range of 76-120 mu. Equine 
encephalomyelitis cannot be placed with certainty » 
the third group with horse-sickness, eto. This viro 
ia known to contain 40 per cent lipoid, which mus 
render accurate estimation of its aize difficult. 

Attention is directed to the fact that the sedi 
mentation constanta of lampy skin disease, MAF 
yellow fever, rift valley fever and African horse 
aiokness virus have been determined by the san» 
technique. 

Assuming on the basis of published electron miaro 
graphs that animal viruses are all approximateh 
spherical, their volumes—and consequently thei 
particle weights—will be proportional to the cub» 
of the diameter. The average lesioa of each groua 
of viruses is given in the fourth column of Table 
and the corresponding volumes in myu’ in the fifi 
column. ‘These volumes are approximately in th: 
ratio 1:4: 16, that viruses in each groug 
may be built from the same number of sub-unite 
which may differ in composition but have approxim 
ately equal volumes. 

A clue to the pomible nature of the sub-units was 
provided by Hoyle, Reed and Astbury!, who showet 
that the influenza virus may be broken up by treat 
ment with ether into hmmagglutinating and comple 
ment-fixing but non-infectious gub-unite, approxim 
ately 12 mu in diameter. Similar complement-fixing 
non-infectious sub-units have now been separated ir 
this laboratory from preparations of rabies virus* 
The diameter of the rabies sub-units has been estimatec 
by diffusion measurements to be 11-18 muy. 

Calculations from the results in Tables 1 and 2 wilh 
ahow that the volumes of the smallest virus particles 
are almost exactly four times that of the sub-unit 
(the complement-fixing antigens) of influenza virus 
and it is therefore tempting to conclude that sub. 
unita of this size form the basis of virus structure. 

Assuming that the group with the smallest 
diameter, lumpy skin disease and foot-and-moutk 
disease, does contain four units, then the corre- 

number of units in the others is shown ip 
column 7, and the theoretical diameter in column 8. 
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Table 1. SEDIMENTATION ComsTArT# AND RaLaTive Parris WANY OF THE SMALLEST VIRUBES 
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I wish to thank Prof. M. van den Ende for his 
terest in this work, and Drs..G. Selzer and T. H. 
-ad for many helpful discuasions in the preparation 
` this manuscript. Additional funds were obtained 
«om the Nkane-Kitwe and Chingola Poliomyelitis 
esearch funds. 

ALFRED POLSON 


South African Council for 
Scientific and Industrial Research, 
and the 
niversity of Cape Town Virus Research Unit, 
Department of Pathology, . 
University of Cape Town. 
Aug. 19. 
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A Method of isolating Soft-rotting 
Bacterla from Soils 


Ix the course of work carried out at the North of 
cotland College of Agriculture on bacterial soft rot 
«f potatoes (Bacterium oarotovorum (L. R. Jones) 
abmann and Neumann), it was found difficult to 
solate the causal organism from naturally infected 
ubers if mfection had occurred through wounds. 
n most cases only secondary saprophytic bacteria 
ould be isolated. Where infection had occurred 
rough lenticels, soft-rotting bacteria ware readily 
solated. This was co in laboratory experi- 
nents. 

As & result, a method was devised for isolating 
oft-rotting bacteria from souls. 5 gm. of the soil to 
so tested was shaken up with 250 ml. sterile water. 
light immature potato tubers of the variety Ulster 
Jhieftain, freshly dug and free from surface wounds, 
vere washed in tap water, in methylated spirit, 
surface-sterilixed by immarsion for 30 min. inal: 20 
elution of sodium hypochlorite dairy disinfectant 


femmes ree jee 
i 


7,800 
8 78 
40 & 121,300 i 







a (in my) 





and then washed for 5 min. in sterile water. Four 
of the tubers were placed in the soil suspension for 
5 min. and four were placed in sterile water as con- 
trols. All tubers were then incubated se tely for 
48 hr. ia amail Glass are et a polacive baddiy of 
100 per cent and a temperature of 26°C. To isolate 
soft-rotting bacteria, a visibly mfected tuber was 
washed with tap water and cut | ise with & 
sterile L A cut was then made in the healthy 
i e exposed surface so that the half-tuber 
could be split across to expose a rotted area. This 
course was taken to avoid contammation: by the 
scalpel. A small piece of rotted tissue was taken 
from the extremity of the rot, transferred to sterile 
water in a test-tube and left for thirty minutes. The 
bacterial suspension so obtained was streaked on to 
nutrient ager and the bacteria from Gram-negative 
colonies were isolated. Each isolate was moculated 
into freahly cut sterile slices of potato tuber to de- 
termine its pathogenicity 

Twenty soil samples, obtained from the Macaulay 
Institute for Soil Research, were tested by this method 
for the presence of soft-rotting bacteria. The samples 
were taken from different types of soil in the north 
of Sootland and at different stages in the normal 
peven-course rotation. In every case ‘soft-rots 
developed m all the inoculated tubers as a result of 
lenticel infections, and pa io bacteria were 
isolated. The controls remained healthy. This method 
ee uicker and more reliable than that described 

y 1, in which a soil ion was inoculated 
into potato tubers by the ‘hole and plug’ method. 
ALLEN KERR 
Plant Pathology g i 

Research Institute 


Waite 
University of Adelaide. 


Aug. 18. 
1 Teaoh, J. G., Phytopaik., 90, T15 (1030). 


The Autumn Flush of Drosophila (Diptera) 
Durnwe routine ing with apple bait in two 

mainly deciduous at Liberton, near Edinburgh 

in 1950, a sudden large increase in numbers of adult 


_ Drosophila wes caught early in November. Two 


on the ground and exposed during October 31- 
November 7, 1950, gave the usual few adulta, namely, 
523 (88 D. subobecura, 7 D. obscura, 1¢ D. silvesiris 
Ep., 19 D. iristis, 2 D. phalerata, 3 D. is), 

the two replacementa ovember 
7—14, 1950, caught 970 Drosophila (867 D. subobsoura, 56 
D. obsoura, 59 D. ailvesiris, 25 D. iristis, 2 D. ambigua, 
5 D. phalerata, 9 D. fumebris, 19 D. cameraria) 
(sex signs are given when only one sex occurred). 
The increase was obviously due mainly to oné species, 
D. subobsoura. Similar large numbers were obtained 
at other sites at the same time. When next exposed, 


i 
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December 6-12, 1950, there were 416 Drosophsla in 
the two traps (820 of the 325 examined being D. 
‘subobsoura). Trapping continued until January 24, 
1951, and again from February 7, 1951; but up to 
February 22 flies were very few or absent, doubtless 
because the ture remamed mostly below 
40° F. (4-4° 0.), the approximate threshold tempere- 
ture of activity for D. subobseura, the hardiest species. 
During the period February 22-March 1, 1951, how- 
ever, the two traps caught 309 flies (298 D. eubobsoura, 


large again i 
` Maroh 1-8, 1951 (281 D. subobsoura, 1¢ D. obsoura, 
24 D. tristis and 4 D. cameraria). 

Tke trapping wae oraid at Ga O 
in 1951, A eee ore 1951, with the follow- 


3— | Nov. 20- 
1 į 27, 1081 


ae 


„l 





The next two weeks yielded only 14 D. subobsoura 
and nil flies ively; but with the two traps out 
during December 14-21, 1951, there was a second 
flush of 1,496 Drosophila (1,472 D. subobsoura, 15 
D. obscura, 7 D. tristis, 2 D. cameraria). The traps 
were out until March 7, 1952, being renewed every 
seven days, but there was no further flush, although 
higher numbers than usual were obtamed during 
the three weeks from February 15, 1952 (186, 200 
and 119 Drosophila respectively, all being D. sub- 
obsoura except 7 D. obscura and 29 D. iristis). 

During 1952 traps were out at various heights m 
trees and at their bases at Dalkeith. A flush was 
experienced with traps exposed during October 3-10, 
1952 (previous traps out every other week, the last 
during September 19-26). Traps were then out con- 
tinuously from October 17, 1052, and a second flush 
occurred within the period December 5-12, 1952. 

It thus appears that the autumn flush isan annual 
phenomenon in the Edinburgh district. Its causes 
and whether it oocura over the whole week or over a 
more restricted period can only be solved by’ day-to- 
day observations, which cannot at present be under- 
taken, owing to pressure of other work. The cause of 
the initial flush appears to be independent of tem- 
perature and of leaf-fall of trees; but the repeat 
flushes are probably a result of higher temperatures 
after cold periods. The occurrence of such sudden 
temporary fluctuations in numbers that the 
population dynamics of this species are not straight- 
forward, and that caution is necessary m arriving 
at any opinion as to the effective Pes size, in 
Wright’s seange?. 

E. B. Bran 
(Member of Agricultural Research 
Counail Scientific Staff) 
Institute of Animal Genetics, 
Edinburgh 9. 
Oot. 5. 


> Wright, 8. in “The New Gysiemation”, 161-163 and elsewhere 
(Oxi. Univ. Prem, 1940). 
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Observations on the Anal Papillæ of Cule. 
(culex) fatigans Wiedemann 


Tus length and shape of the anal papille e 
mosquito larve, although a useful aid to othe 
diagnostic factors, have never been a critical specif 
factor. Kettle’ has shown that the length of th 
anal pepi» of Anopheles sergents Theobald 
dependent on the saline content of the larval habite 
and that small changes in salmify may produce 
large difference m the length of the anal papille 
A similar observation has been noted in Mauritiw 
where larvæ of Oules fatigans Wd. show variation > 
length of the anal papules, according to the salinit 
of their habitat. This variation may be so gree 
and 80 ing as to cause some doubt as to tb 
momediate identification of the larve. 

Fourth-stage larve of O. fattgans were foun 
breeding profusely in a small tin, partially filled wit 
foul-smelling water and rotting leaf debris. Th 
extremely long, lanceolate, anal papilla were whit 
in oolour. A more than cursory exammation we 
needed to establish these larves as those of O. fatigan. 
The length of the longer pair of anal papille and th 
siphonal Index were estimated; the aalinity of tb 
water was calculated. The resulta obtained wer 
compared with a similar set of resulta obtained frop 
larvæ breeding in a small concrete tank. 


VoL. 172 





The great increase in length of the anal papilla 
may be directly due to the low concentration o 
halides in the larval habitat; but ıt must not be 
overlooked that life in a small container (tin can 
may invoke other responses which would lead to th 
elongation of the anal papillm. 

James G. Harornow 


Entomol Research Tear, 
Ri iou, Mauritius. 
-~ Aug. 28. 


1 Kettle, D. R., Aan. Trop. Med. Parasit., 48, 5 (L948). 


Fluorine in the Human Skeleton 


-Ix recent chemical tests carried out on the Piltdow 
akull, the accurate determination of fluorine was o 
decimve importance. It may therefore be of interesr 
to mention that the discovery of fluorine m the 
human skeleton has been attributed? to Arthum 
Connell, first professor of chemistry in the Universit) 
of Bt. Andrews (1840-62). Further, to quote from 
a publication of 1864, “as an example of his nicety 
as an analyst we may refer to his determination oF 
the constituents of Greenockite from a single grain 
of that mineral’’*. 

JoHN Rrap 


1 Irvine, Bir J. O, ae er A 
Andrews), Hdmburgh, 1941, p. 
* Pros. Roy. Sos., 18, 1 (1864). 
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FORTHCOMING EVENTS 


Monday, December 21 


ROYAL GHOGRAPHIOAL SOOIETY (at 1 Kensington 
W.7), at 5 p.m—Prof. Alan Rows. “Ohthere's 
wenss and and Lakes”, 


No. 4390 


Gore, London, 
Northern Voyage : 


Tuesday, December 22 


Iastrrore OF FURL (at the Institution of Aleohanical 
a Gate, St. James's Tar, London, BWI), at § 30 
E. Montagnon and Afr. A. L. Rnokley. ‘The Festlral 


ump". 


ro,-—Afr, 
Heat 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the followmg appointments on or 
elore the dates mentioned : 

ASsINtawT RIPERIMHETAL Orne (preferably with pam degres 
E ARTG) to do chemical anal yrs amodaiad with ond 

regscareh-—The Seorstary, The Hi Hannah Detry Research Institute, 
airkhill, Ayr (December 28). 

XPBRIMERTAL OT ASMISTANT KXPHRIWENTAL OFFICER les at 
æst I 8.C. (sence) or equivalent), af the Atomio Energy 
wiabluhment, Harwell, to work on problems associated with funda- 
anial matal en] stndios related to tho demgn of fuel 
or n reactors—The tabiishment Officer, Atomic 
Meeeearch Establishment, Harwell, quoting 2/103/19 (Dessmber 26) 

PRINCIPAL or SENIOR SOUNTIFIO OFFICAR ae an Popo goare 


investigg2juons in conjunction with nuclear aspects—Tho 
ilablahment Ofhoer, À B.R-E. Harvwall, quoting 2/103/23 


ber 25}. 
greene (preferably geography a aed FOR THR DEPART- 
TENT OF GrocnaPHy—The Bearetary of Untversity Court, The 
Jnivermty, Glasgow (December 30). 
ACTUM E Or ee ee VD Oe ee ee 


rmology and pharmacology The Sooretary, 
TONT eee ir FETIO ae eae ei 
or ab loast 


Bears BRUOABNTAL Orroit (with a pass degree 
he gonaral cartificete of edusation at Pe LER leval), ix THe CHAM- 
STRY SECTION, to work mainly on the treatment and recording of fleld 

perimental The Sooretary, National Vegetable 

Halon, Welleabourns, Warwink (January 1). 

MUSEUM ASHIfTANT (with a dogree, iocluding geology to at least 
cams atandard, and on interest in palamonto ) ix THS GEOLOGY 
AETMENT—Tho Secretary, University College, Gower Street, 
ndon, W.0.1 (January 1). 
RESHARCH ASSISTANT (graduate with some research expenence) IN 
«fH FLUID MOTION LABORATORY, to out researoh 


Bese ah of AORT Surgeom, and experianos in reterinary 
and on work) at the dinutcy of Agrouitare, 
pai ree eo Director of Establishments, Alinistry of Fin- 


nee, Stormont, Dalfast (J 1). 
Expr (with or ligher nateonal 
eX perience n ppd 


USTRIAL REMRAROH, 
foal Enginecmng Reseerch Kast Kilbride, for 
work on plastic deformation and outta w cubung of fone ot A AES Auinktry of 
Labour and National and Sqentlio Regrmter (K), 
26 King heb London, 8.W.1, quoting C.631/53A (January 2) 
SCIRIWTIFI FFICER or SEMIOR BOTEWTIFIO OFNCER ata frat- or 
sooond-class honours degree or equivalent in oheamustry, b 
or an allied subject and akahi with researoh experiance in nutrition) 
Ix THe Nura|ertion DEPARTMarr—The Becraary Toe The Hannah Dairy 
Research Instituto, Kirkhill, Ayr enue 2). 
CHLIR OF CITO: ExGinmmRiwa—Thoe Registrar, University College, 
Singleton Park, Swansea (January 10). 
honours oo eae 


in ka a ae pe Sen a 2 Peer erin pelts ci 
ard or SUMING The Hots arny, Abas don Gant pan Janay 18). Shafeld 10 

SCONTO LIAISOR OFFICER (with good dagres in physics or chem- 
the’ baLwtan Pgh Gocumusion, London The Edcosuonal Ailai, 


High Commumstoner for Pakistan, 39 Lowndes Square, London, 8.W 1 


(January mh 

CHEYSIST (with good honours or equivalent) for analytion! 
investiganHonal work in the Coel Laboratory 
Establishments (Personnel) Hobart Houses, 


, B8 W1, qootmg TT/718 (January 16). 
z sa et earth gael 


anuary 20}. 
trar, University College, Singleton 
{(Jannary %0). 


or AgsieTaxytT PROFESSOR (with degres of Ph.D., ar 
nd oom ve 


Februsry 1). 
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LECTURER IN APPLIED ek at the Univermty of Capo 
Town, South tia The Amomation of Univermtes of 
the British Commonwealth, 5 Gordon Square, London, W.0.1 (Capo 
Town, pedi a OT 8). 

CHAIR OF BDorany—The Ragmstrar, University Oollago, Blngicton 
wel Swuneca roe yeas ot A. 15). 


FRLLOWSHIPS Ty BIOCHEMISTRY, CHEMISTRY, 
see KRNGINKERING, MIETALLURGY, PHARMACOLOGY 
Puralcs or alued subpeots—-The Aoademio , Univermty of 


London, Senate Houwe, London, W.0.1 (Aaroh 31). 

Arant DIRKOTOR OF RESHARCH IN afte DAPARTMENT OF AXTMAL 
he Univeraty of Cambrdge— ete oe 
Biology “B”, Department of patholeeg. Tenuta 


bridge. 

EA GINKER, Grade I (Rof. 510), and an ENGINEER, Grade IH ‘ 
$11), at the Davumon of Atomic (Production). for work on 
major Seong oe gn Offices concerned with nuclear 
Ses gi ctr faotories for produang freule material—Tho a of 

apply, Drviaton of ra n poeray (Production), Risley, W 
qopuna appropriate Ref. 
ENGINBERS and PRYBICIETS, Kxperimental Officer and Amistant 
paimenta E Officer grades, in Royal Naval Scientific Servios Ex- 
tal Ketabliuhments im Pee London, Portsmouth, Weymouth 
and Gloucestershire areca, and Bootland—The W of Labour 
and National Service, Teahnieal and Scientific Register {K}, 26 Kung 
Street, London, 8 W 1, quoting A 247/524. 

LECTURER or ÀSSISTANT PROFESSOR BS area give advanced 
iostrockon un one or both of stag Aner thenretieal : mechanics) of 
APPLIED NaTHawatices—-Prof. L R. der, Department of Mathe- 
mation, University of Toronto, Toronto, Canada. 

PAYRKIOAL CHMIST (prarerebiy Pi Ph D.) for research work on the 
kmeta of calinlose jag hee 


PatHoLogr 


Reshagcy AagsivtaxtT (sith a degree In engineer 
TEB NATIONAL COLLEGS FOR Hm \tTinG, VENTILATING, 
AwD Faw BuGOrEsRING, to rry out research on hent tmmefer, re- 
fuigeratroan Ay al ir hao a ayaa a email amoont a labamtory 
demonstration-—~The Clerk to the remors, Borough Polytechaic, 
Borough Road, London, S.R. 

SorkwcH GRADUATE (tromed in phywos or phymcal chemistry, and 
prey with experience in biological work) It THR BLOOD PRODUOTS 

ay-—The , Ldster Institutes, Ristres, Herts 

Scrawronic OFFICERS (with firt- or second-class honours degree or 
oquivelent qualiAcations, in civil OF KE, with geology 

or phymos as prnapal ch ahs a ena á:r Force 
Cardmgion, “tot duties which uds inves ms into runway, 


buldmg and road mi, and axperimontal work in solis 
laboratory~~-The of Labour and National a Te 
CT Cana Register (K), 26 King Street, London, S W.1, quoting 


work, with eed 
Tomson and —The Bursar, 
Adams Agiealtural Colleges, Newport, Shropshire. 


REPORTS and other PUBLICATIONS 


(not tnoluded in the monthly Books Sepplancnt) 


Great Brtaln and Ireland 


Experimental aud Research Station, Cheshunt, Ilerts. Annn 
ined (Thirty-Righth Year), 1952. Pp. 88+2 p (Chesh 
and Markot Garden Industries’ Development ea 
Dated, 1053.) 
Astro Research 


Teohnical Notes. Buletin No. 120: The 
DURA vain BE ET T “Araldite”: a Desoripdon 
System. Pp. 4 (Duxford, Oambridge: Aero Research, L 


ransections of The Royal Society of Rdinburgh. Vol. 
(Xo. 18), 1051-53: An Investigation Into the Design and Performanco 


of Blectrio Fah-Sereens and an Eleotno Fish-Counter. By N. G. 
Lethlean. FP; aso +2 plates, (Edinburgh and London. Oliver 
and Boyd 1953.) 13r. Gd. [2010 
International Amoctation far the of Students for Technicel 
Experienta, Piai Annual Report. (London: International 
Te n for the Exehange of Sta nts for experiences 
Betentifio Proceedings of the Royal Dublin Vol 26 (N.8), 
Wo 12: agp ged reine vary Nati In kon to other 
Pod ond Fertilization. Hy riua Baylo 
tod J. Boyle, Pp. 170 . (Dublin: Royal Dublin lety, 1053 ) 


2110 

Proosedungs of the Rayal Dublin Bociaty Vol 4, N Me ae 

The Physmoanl Oharacterretios of Butter Produced by the .ilfe Process. 

By J. goalie rey ae O'Shea. Pp 08-74+pleteli. (Dublin: Royal 

Dublin 1053.) Se [2110 

Forestry Commusaton. Forest Record Wo. J@. The Manufacture 
of Wood Oharooal in Great Britain. I L- Reynolds. Pp. 

pa le. 3d. not. Toces ga A MO: 2 Use and Manufacture of 

ee BY Te R Pp. Öd. nòt. Leafict No. 31: Tho 

Peat. Pp. 16. 0g. not. (London. H N. 

Stoslonery Oion, 1053.) 2110 


Forestry Commision, Britain's Foreste. Glentress. 
net. Drumtochty. Pp. 20. la 3d. net. (London: H.M. 
Ofhoe, 1053.) 2110 
Yocestry Commason, CGenmus Report No. 6: Census of W ds 
1947-49, Woods of Five Aa Over; Hngluh County see ae 
Pp. wi+270 (London: HELAL Stationery Office, 1083.) 6d. 


net. j eilo 


* 


Rational Boonomts and BSoolal Research, 
Register of in the Somal Boenoos m Progrem and tn Plan. 
Hp 10, Directory of Insi 


1052-83, with s Reasearch 
Feodora Stone. (Ceanbridge » eb Mies Valvemy ote eh 
Department of Solertific and Industrial Research Fores} 
een Bullehn No. 28: The B Sree a aca nies 
Gr kage Vin ED: TUTAR a piata, : HAL SB 


, 1068 ) 
Ofion a Oa a an 


p omo Aspects af the Soin oen ciance and 
(The Seventh Arthur Stanley 
-Tacize 8 November 1968.) Pp v+54. (Cambridge ; 
sity Prees, 1953.) 3s. 6a. 
cme Countries 


., 1949-50. Part 1. The Forest 


rupees; 16s. Pari 2: ERDONA A 
Ep, eo. 8/24- rupons ; re 


A Freeh ee Po Lao 8 Glate 40 conte, 
wW š on. 

Prial Paper 23-0: U Upp Brachiopods from South- 
eastern Alaska. By Hdwin and Thomas W. Ameen. „it 
14+-4 plates. 55 cents, Profæmmonal Paper 33%}-D : and 
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Agrwultural Tostiiuts of Northern Ireland. Twenty-Sirth peter an an Rocks of Oen Oentral irhona. By John W. Huddle an 
Annual Report, 1968-58. Pp. Oo. š aga Ernest Dob Pp. bi+46. 66 cents, Profi A 
cultural Research Insta “of N 1968.) [2310 Ostracoda from Wells in Carolina. 1: Genosole 
t of Balentifle and National By Frederick M. Bwat Pp. til+58-++-7 75 centa., (W 
Btudiea. Report i ouse- Offies, 1950- 20i 
Bumukimg. Send. By J. Remers and H. F. Brough iesti United States t . Geol 
se Cae (London : pei iad Si pe aie Ha ned, 0 = Prof Pa Ostracods fram Wells m North Ceroii 
tomo Progress Notes, Yol 1 bent Part2: M A By Frederick M. Swain. Pp. -+ 60-03 
Pp in+10 ndon : Woarkers, 1053) plates Sand 9. 40 cents. eaen en Foramimfe 
East to le peper cover to EL pee eg der tag cg and Part: 
tA rst anb ot Oy Fager a ar a Dr ala fa aT plate 
ere epee re Ta t faia, pai? i ilaa Postel P ra 
u Y 
A o Y Bb, Seouen “A, No, 10: acta Ree ea Foraminifera of the Lod» 
erg Moy rere el Theap or eeon Producton. Rev, James. eneral Introduction and Part , 
HoOonnal 106- ts are Vol, 65 Eades À, Ro. 11 Tec iapa eas LS . Pp. Ui -4-29-4411 plate 
EAU agtpeued ‘the Weumicker-Willars ‘Method to Meson Fielda, 1 25 dollars. Profi Paper 241: V (Oligocene) Small 
By Rev. James 188-104 24.: Vol 55, Bection B, Foraminifera from Misie By Ruth p -+53 
_ No. 15: The Const of Add. By plates. 1p. 43-B: Tectlary 8 
pig e gee aoa Sree Tosa)” ool ao of aL aa By Ovens Cooks and F. Stearns. ei> 
T a oida Pel aa 


g 
A a a a ea Sm Te oe 
Š ason, N.E.. wthron Instl 1 . t 
i AE HR plats, Gleaan, HE., Garon Lostiats, 106 ety 
Wo. 92: Studies on Fish Preservation at the Contra Gosta, Stean 
Plant of the Pacifie Gas and Electric 


Pp. 66. (San Francisoo .. Department of Fish ey Geen 166 1683) eset 

: an 

"Department of the ÀE Oarpa of Engineers teat mo 
: Omo. or Mo, of M uD 

0. or 


H: Development and Field Tests of a fi uspenida 
A gha a ee George M. Watta. Pp. Iv -+41. Teoh 
Sag O T „end y in Beacl 
and Nearshore Sediments California By Doughs L 


Inman. Pp. 14-48 veut DO.: Offios, Chief of Engimenrs 
1953. pie 
de Parts: Faculté de Pharmame. l'Action du 6» 
du Ohlorure d’ Alomininm o Ptoseurs 


: The 
ment Ba p Faon Yours 1008 and 1968, Pp +44. (W. 
N a 1963.) 
Zurteh fur das Jahr 1954. Von M. Rubel und W. [adi Eae 1a 
(Zunch: F. G. Bubel in Sürioh, 1953.) [2310 
Jomi IRE AI On ties, Los eee: 
¥ 4-6, is Bp. a (New York: Teinte ol 
105%.) 3 {2310 
Espari of Natonal Research Council of 
1052—53, hy pig (Ottaws [2310 


A Preliminary List of the Bints af Natal and Zululand, with a 
Aooounts of the Statas cf esoh Prepared b A. Gianoey. 
(Durban: Durban 


l 10 
Jamaica. Invortigaions, hosa 
j. Pp. 18% (Jamaica : of 
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FUEL PROBLEMS IN BRITAIN 


HE debate on the fuel and power mdustries in 

the House of Commons on October 26 was 
perhaps the first occasion on which the fuel indus- 
tries of Britain have been discussed with objectivity, 
and without nationalization being raised as a matter 
for party political dispute. Most speakera made a 
real effort to look at the three corporations concerned 
objectively and from the point of view of national 
rather than sectional mteresta. There was naturally 
some complaint that the time was too short for 
adequate discussion of the annual reports and 
acoounts concerned, but that could have been an 
advantage had it stirred those participating to discuss 
the larger question of a national policy and the 
interrelationahips of the three corporations, rather 
than their operation as independent units. None the 
leas, the trend of the debate warrants the hope that 
although we have still to define the proper relation- 
ships between Ministers as trustees for the publio 
interest and the numerous public boards, perla- 
mentary criticism and debate on the nationalized 
industries of Britain may in future be concentrated 
increasingly on the proper objectives of policy and 
the merits or demerits of the particular means used 
to implement policy. 

It could not be claimed, of course, that the debate 
indicated that the idea of the public corporations as 
trustees concerned with the efficient running of their 
affairs in the public interest has yet been fully 
accepted; but the atmosphere of the debate war- 
ranted a certain amount of confidence that we are 
progreasing towards a clearer understanding of the 
proper use of the technical expert in the public 
service. To the technologist and scientist, Interesting 
features of the debate were the references of the 
Minister of Fuel and Power, Mr. Geoffrey Lloyd, to 
the sucoeas of the National Coal Board’s efforts in 
overcoming the shortage of technical men, par- 
ticularly mming engineers, which has limited capital 
developmenta; to the changes im organization, 
making the Aree tho vital unit of higher management 
—~ change conforming to the findings of the Acton 
Society Trust in recant studies; and to tho exam- 
ination of the whole organization of the Board which 
Sir Hubert Houldsworth proposes to institute. 

Mr. Lloyd expreased the belief that developments 
in nuclear power would before long provide a useful 
addition to the resources of power in Britain, and he 
stated that the Britmh Productivity Counoil has 
agreed to sponsor the non-profit makmg company 
which is being formed to take up the work of fuel 
efficiency. With the co-operation of industrialista, 
the Ministry is making a systematio survey of the 
generation and usage of steam by industry, which 
has already shown that one-fifth of the industrial 
boilers at present in use are more than forty years 
old. Replacement of these boilers by modern equip- 
ment offers savings estimated at two million tons of 
coal a year. He also said that the Government has 
introduced many of the higher standards recom- 
mended by the Ridley Committee and that many of 
the more efficient grates are coming into production. 
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While Mr. Lloyd clatmed that there has been 
real progreas in fuel saving, in the improvement of 
efficiency and in co-operation between the nationalized 
fuel industries and private industry, there were some 
significant omissions in his speech. Some of the 
strongest oriticiams contained in the Ridley Report 
were ignored. His reference to the Minister’s 
Co-ordinating Commrttes suggested that it is thought 
the Minister already possesses ample co-ordmating 
powers to ensure a national fuel policy so far as the 
fuel industries are concerned. Neither m his speech 
nor throughout the debate, save in Mr. A. Palmer's 
disparaging remarks, was there any reference to the 
report on fuel conservation, based on a visit to the 
United States last year of a specialist team on the 
conservation of fuel, heat and energy, recently issued 
by the British Productivity Council. This was the 
stranger because Mr. A. Robens, followmg the 
Minister, and again Mr. J. E. Powell, quoted Sir Ben 
Lockspeiser’a recent remark: ‘We are still the 
champion coal wasters of Europe. We lack neither 
the science nor the technology to save from 15 
to 20 million tons of coal a year, and at no greater 
cost than the additional expense we have had 
to shoulder by importing coal since the end of the 
war”. 

The importance of avoiding waste of fuel, in fact, 
received full emphasis in the debate, not merely as 
regards the domestic and industrial consumer but 
also in such matters as the location of power stations, 
the load factor m the electrical industry, and the 
necessity for an appropriate policy as one element im 
& national fuel policy. Even where it was contended, 
as by Mr. Powell, that the price structure advocated 
by the Ridley Report is mappropriate, the principle 
of co-ordination of the fuel and power industries in 
the national interest was fully endorsed; though it 
was contended that efficiency is best ensured by 
reasonable technical competition between the indus- 
tries at a lower level and the preservation of some 
freedom of choice for consumers. Not all the 
implications of co-ordination were explored or 
indicated in the debate, but there was a most 
encouraging disposition to take a national point of 
view and not a sectional line. Weaknesses in regard 
to research and administration were noted, and the 
improvement of some particular condition was urged, 
not so much from the point of view of the workers 
affected as from that of the general benefit to the 
nation. . 

This in itself promises well for the future, and the 
various constructive suggestions made during the 
debate received a cordial welcome by the Parlia- 
mentary Secretary to the Ministry of Fuel and Power. 
Moreover, to the extant to which the efficiency of the 
individual mdustries depends, not merely on what 
are commonly termed industrial relations, but also 
on the outlook and spirit as well as the capgbilities 
of the individual workers at all levela, the whole tone 
of the debate should be helpful. The question of 
accountability to Parliament of the public cor- 
porations may as yet remain unsolved ; scarcely any 
reference was made to the recommendation in this 
connexion of the last report of the Select Committee 
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on the Nationalized Industries, although Mr. ( 
Nabarro expressed the hope that the Standing Con 
mittee suggested would soon-be constituted. Neve» 
theless, if Parliamentary scrutiny and discussion ¢ 
the work of the public corporations oontinues o 
lines as constructive and objective as those of tb 
debate of October 26, and the Ministers responsib> 
show themselves in practice as responsive as tb 
Minister of Fuel and Power appeared to be, tb 
problem of securing efficiency and public account 
ability ahould be largely solved. Further, the tempe 
and publicity of the debate should contribute also t 
remove misunderstandings and feelings of isolatior 
such as those to which Mr. Robson Brown and other 
rightly referred, and bring into all sections of th 
nationalized industries not merely @ sense of th 
national interest, but also—and no leas mrportant- 
a sense of belonging to and being understood by th: 
whole community. 

That is not to say that all is well in the fuel an» 
power Industries of Britain, or that the Governmen 
has done all that 1 possible to formulate a nations 
fuel policy, including an appropriate price structure 
or to achieve savings in fuel. The Productivity 
Report on the Conservation of Fuel, Heat anc 
Energy may call for criticism in some points : it dic 
not deserve to be virtually ignored. Admittedly, ir 
was what has been called an ‘angry’ report; anc 
the specialists have perhaps overlooked the import 
ance of the human fastor, both on the production anc 
on the consumer aide, which Mr. Aubrey Janes rightly 
streased in the House of Commons debate. Personality 
is more important than organization, to the exten» 
that without it even the soundest policy or the moss 
perfect organization will not function. Effective 
leadership turns above all on personalities, and fo» 
that reason alone the odntent of overall fuel policy 
and the means necessary for implementing it must 
take more account of the human element than the 
specialist team appears to have done. Public apathy 
and inertia may be deplorable and irritating, but 
they represent a factor of which due account must 
be taken both in the formulation of policy and the 
choice of means of executing it. 

The virtual ignoring of this report in the House of 
Commons and by the Government is not to be 
excused on the grounds of over-emphasis on the part 
of the experta concerned. It can only be condoned 
when the Government itself produces a fuel efficiency 
programme, comparable in extent and urgency with 
that urged by the team, and shows that it is tackling 
the difficulties in the way of framing a national fuel 
policy much more vigorously than was evident in 
either Mr. Lloyd’s opening speech or Mr. L. W. 
Johnson-Hicks’s reply on the debate. The debate 
did not supply evidence that fuel saving has yet 
the place it should have in the programme of the 
Government or that, even with the new Fuel Efficiency 
Organization, enough will be done to further public 
education in this matter. 

It is true that there is not a great deal that is new 
about the conclusions and recommendations of the 
Productivity Report on fuel. None the less, they 
give a useful, if somewhat authoritarian, statement of 
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muceasures required and of the priorities, though the 
ecommendation for the establishment of a oom- 
nission to formulate a national fuel policy or for the 
o-ordination of the nationalized coal, gas and 
lectricity industries under a Fuel and Power Board 

«gnores the oq-ordinating powers which the Minister 
ilready posseases——even if he has made soent use of 
hem. More could undoubtedly be done to provide 
ffective financial incentives to encourage industry to 

mostall efficient fuel-burning plant and equipment, 
nd a large measure of responsibility lies on the 
fovernment also for the encouragement of co- 
‘peration in joint services for the supply of steam and 
rower instead of by generation of steam in individual 
vorks and factories, seeing that financial and taxation 
lcies do so much to discourage investment of this 
dnd. 

The Productivity team may well have erred in 
ander-estimating the other factors in the situation 
vhen urging the installation of new and efficient 
slant and appliances either in industry or for domestic 
we, and it appears to go too far towards dictatorship. 

Ehe relation between the cost of labour and the cost 
f equipment to replace it has to be considered, aa 
vell as the cost of the energy generated and used by 
he equipment, with which the team is inclined to be 
wreoccupied, in discussing or comparing industrial 
‘uel practice in the United States and here. This 
liscussion, probably the most “useful feaiarre of the 
‘eport, ia rather obscured by the more contentious 
commendations which precede it. The team 
relieves that a higher level of efficiency in the 
itilization of fuel and power prevails in the United 
stétes than in Britain, and on the evidence it presenta 
shis conclusion may be right. Further, it regards the 
levelopment and rapid expension of American 
industry as directly reflecting a vigorous exploitation 
of ample supplies of fuel and power, energy consump- 

“ion per head of population bemg by far the highest 
n the world. The stores of energy in the United 
3tates are so vast and relatively inexhaustible that 
shere are no inhibitions as to ita use, nor is there 
great anxiety as to future supplies. 

In this context, it must be remembered that m 
Mhe United States 54 per cent of the energy used 
<omes from sources such as oil, natural gas and 
shydroelectricity, ‘fuels’ inherently easier to handle 
and leas likely to be wasted than coal, whereas in 
Britain coal supplies 90 per cent of all energy used. 
Again, while American industry is disposed to 
meplace all its equipment sooner, this is not due 
simply to a more favourable financial policy. The 
ratio between the oost of labour and the cost of 
equipment to replace it differs m the two countries, 
«nd how far British industry should go in this 
<lirection depends eventually not simply on thermal 
efficiency but on the return to be obtained on invest- 
ment. Government policy can increase or decrease 
that return bub only within limits, and Britain's 
«overwhelming dependence on coal thus seta limita to 
what can be accomplished by educational campaigns 
or fuel-efficiency organization. 

As has slready been urged, the importance of 
financial incentives, in the way of tax reliefs rather 
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than loans, should have received greater emphasis as 
~ the only effective means of furthering fuel efficiency 
m those branches of industry in which the ooat of 
fuel is a secondary factor. Apart, however, from the 
prevailing apathy to fuel economy, sociological 
factors are so important that the Productivity team 
is not to be rebuked for straying into such fields 
instead of confining itself to purely technical questions. 
Even in the happier atmosphere of the House of 
Commons debate, which did something to meet the 
team’s hope that the fuel industries might be con- 
sidered from a national point of view and not from 
that of political parties, the report and its reception 
raise afresh the issue of securing effective action on 
technical advice. Moreover, as Sir Harold Hartley 
remarked in hia recant Melchett Lecture to the 
Institate of Fuel, particularly in considering domestio 
fuel problema, psychological as well as economic and 
technical factors are important. Clearly, as Sir 
Harold indicates, the fuel industries could do more 
than they have yet done, even in the past quarter of 
a century, to create the conditions favourable for 
progress in the use of more efficient appliances. That 
could also be encouraged further by the Government, 
and financial policy or pricing policy could be a 
powerful determinant, too, m the choice of particular 
types of fuel, as well as of appliances. Except, 
however, in the broadest terma, it is difficult to see 
that the Government could go far im formulating a 
long-term policy, other than the removal of 
anachroniams and such competition between the 
fuel industries as is detrimental to the national 
interest. What matters above all is to see that 
attention to efficiency at a particular time does not 
impede the receptiveness to new ideas. As Sir Harold 
remarked further, it would be unwise to take any 
decision in regard to domestic or industrial heating 
which would determine for years to come the direction 
in which development must take place. Real progress, 
the most effective utilization of all Britain’s limited 
fuel resources, will only be ensured if technologiste 
are afforded full scope. If, for example, means are 
found of applying the prmeiples of the heat pump to 
equipment which can be used in houses, the balance 
of demand would be markedly affected, and eles- 
tricity and gus might then begin to acquire a large 
part of the load. 

There were other ideas ventilated in the House of 
Commons debate, and it is for this reason that the 
slender expenditure on research of the British 
Electricity Authority is disturbing. Its fifth annual 
report recorded an expenditure of only £138,835 on 
research in 1982-58 compared with £140,827 in the 
previous year; and this amall figure has to be set 
against a fall in the load factor of generating equip- 
ment to 44:9 per cant compared with 47:4 per cent 
in 1951-52. Possibilities of improving this and of 
saving coal consumption, for example, by the use of 
gas turbines, are indicated and discussed in the report 
itself. For the same reason, the decision of the Gas 
Council to spend a million pounds during the next 
five years on surveys of parts of Yorkshire, Linooln- 
shire and Scotland for sources of natural gas is to be 
welcomed ; the surveys are being carried out for the 
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Council by the d’Arcy Exploration Company, & 
subsidiary of the Anglo-Iranian Oil Co., Ltd. 

Besides this, the Gas Council proposes to investi- 
gate the further improvement of methods of pro- 
duction, and Sir Harold Smith has pointed out that 
success in these ventures would transform the whole 
economics of the gas industry. The rise in the price 


of coal since vesting day has added £25 millions to ` 


_ the Counsil’s annual coal bill: the last rise of 10 per 
cent ‘in pithead prices, which came into force on 
March 2, 1953, is estimated as costing the gas industry 


more than £8-5 millions.in a year. Moreover, coal” 


for gas-making is getting scarcer as well as dearer. 
The country’s reserves of high-grade coal necessary 
-for gas manufacture are running out, and the Gas 
Council and the Coal Board are both anxious to find 
effective substitutes. 

Nevertheless, though there is plenty of room for 
research and need for a more vigorous policy than is 
evident in the latest report from the British Elec- 
tricity Board, the two chief requirements in regard 
to the utilization of fuel in Britain are, first, Govern- 
ment intervention to secure concerted action and 
policy on the part of the fuel industries rather than 
the independent and sometimes conflicting policies 
and lmes of action pursued by the coal, gas and 
electricity corporations—actions of which~ the ' Pro- 
ductivity team rightly complains; and second, the 
effective utilization. of existing knowledge. Remedies 
for most current abuses in the use of fuel are well 
‘enough known. What is needed is a vigorous cam- 
paign, with possibly some further Government 
encouragement in the way of financial Incentives or 
taxation relief, to secure action on that knowledge. 
No fresh organization or commission such as the 
Productivity team suggesta will have much effect if 
the Government, or the Minister, is reluctant to use 
the powers and knowledge already available. The 
avoidance of waste of existing fuel supplies, the 
increase of efficiency of production and the develop- 
ment wherever possible of fresh sources of fuel and 
power, are matters of urgency for the immediate as 
well as for the more distant future of Britam. 
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PLANTS.OF THE BIBLE 


Plants of the Bible 

By Dr. Harold N. Moldenke and Alma L. Moldenke. 
(A New Series of Plant Science Books, Yol.: 28.) 
Pp. xx +328 +36 plates. (Waltham, Mas. : Chronica 
Botanica Co.; London: William Dawson and Sona, 
Ltd., 1952.) 7.50 dollars. 


LITICAL upheaval and racial stmfe apart, 

much has happened.in Palestine during- the 
twentieth . Each decade has revealed extra- 
ordinary archsological treasures : the chance findings 
of the ancient Scrolls of the Law in a cave near the 
Dead Sea; the systematic researches resulting in the 
discovery ‘of the ivories in Ahab’s summer palace at 
Ramaria ; and the recent find of the seven thousand year 
old clay portrait-busta on human skulls at Jericho. 
With the advent of hydroelectric power and Irrigation 
schemes, enormous strides have bean made im agri- 
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culture, horticulture and botany, and this has brought 
& renewed interest in the plants of the Bible, a> 
interest 80 that at the Hebrew University o 
Jerusalem there is now & profeasor of biblical botany 
Dr. Ha-Reubeni, who already has thrown muot 
valuable light on this fascinating subject and ni 
doubt will continue to do so. 

On no other aspect of botany has s0.much beer 
Ee ee i ene ee 
scientific a fashion. In my opmion, and Mre 
Moldenke’s book is the most authoritative and compre 
hensive statement on the plants of the Bible tha: 
has been published. Theirs is eee new 
scientifico survey of the subject. As 
eee ee ee 
translators, they have consulted all the contemporary 
translations and commentaries of the Protestant 
Catholic and Jewish Bibles, and the result is a wel 
correlated volume equally accessible to the reader 
of these three great faiths, as well as a most extensiv 
‘bibliography of more than six hundred’ items ‘ir 
which it is surprising to find no reference to Hasting’: 
“Dictionary of the Bible” nor to Sir George 
Adam Smith's “Historical Geography of the Holy 
Land”. 

Including alge,- fungi and bacteria, some twe 
hundred and fifty planta are alphabetically listegm 
and described under their botanical name. ‘The 
reason. for this sequence is not clear, and surely it 
would have been more convenient to have had the 
plants arranged alphabetically under their Bible 
names. This is a book not only for botanists but alsc 
for Bible scholars and others as well; and not al 
botanists by any means (let alone non-botanists) wil 
know that for an account, for example, of the 
‘juniper’ of the Scriptures they must turn to the 
chapter on Fstama rastam (Forsk.) Webb. ‘anc 
Berth., or for an account. of the “h ” to the 
chapter on Origanum maru L. With the present 
arrangement, one spends a lot of unnecessary time 
with the index. 

Always there have been differences of opiniom 
about these Bible plants, and of some of them nc 
doubt there will always be differences of opmion. 
Dr. and Mrs. Moldanke, in their many discussions, 
present their case fairly and without prejudice tc 
other writers. One wishes, however, m many’ m- 
stances that their own argumenta and the argumente 
of others could have been presented in greater detail. 
Why, for example, do the authors regard Narcissus 
taretia L. as the “rose” of Isaiah 35:1, and why 
do all modern commentators refuse to accept Royle’s 
scholarly arguments that the -“‘hyssop’’ was the 
common caper Capparis sioula Deaham? In such 
tatters as these this book lacks the interest to the 
general reader which Oanon Tristram so superbly 
gave. 

There are twenty pages of supplementary notes 
with, and most important, ẹ promise of further 
supplements to appear from time to time in ‘“'Chronica 
Botanice”’. These notes bring up to date completely 
our knowledge: of Bible planta, and same of them are 
of very great interest indeed. For example, the dis- 
covery of Ltliuwn candidum L. growing wild and 

tly indigenous on the mountains of Upper 
Galileo near the frontier between Palestine and 
Lebanon suggests that this plant may have had a 
fairly wide distribution in the time of Ohrist and 
possibly may have been the “lilies of the fleld” for 
which Anthems 


palestina Reut. was postulated in 
Togs De Ha-Reubeni. 


~ 
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There are many illustrations ; PEE E 
gical figures and some are of reproductions and 
cigina] drawings of the plants discussed in the text. 
ll those are good. The woodcuts, however, at the 
«d of certain chapters are insufficient for pur- 
_oses of identification and serve no useful purpose. ` 
‘oreover, it is a pity that no modern: photograph 
ac Loree] aad Jordan Wea oona piao in tia modam 
xt-book on Bible plants. Those plates which 
miteropt to portray the scenery of the Holy Land 
«re wood engravings from O. W. Wilson's “Picturesque 
‘alestine”’, published in 1883. H. R. FLeronae 
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PENCK’S “MORPHOLOGICAL 
ANALYSIS” 


1orphological Analysis of Land Forms 
= Contribution to ical Geology. By Prof. Dr. 
Valther Penck. Translated by Dr. Hella Czech and 
<eatharme Cumming Boswell. Pp. xiv+429+12 
alates. (London: Macmillan and Oo., Ltd., 19538.) 
2s. net. 


ALTHER PENCK’S “Die re gals eager 
Analyse’? was published in 1923, after his 
Meath at the age of thirty-five, by his father, Albrecht 

Jenck. The original German work was written in a 
maanner difficult to read for anyone except an expert 
minguist and for that, reason may not have received 
ms much notice as it should have done at that 
ime. 

The present translation by Dr. Hella Czech and 
he late Miss Katharine Boswell emphasizes the 
lifficulty. They have kept the translation as literal 
«s possible; but even so, it must be admitted that 
she present book is far from easy to read. Yet if 
hey had not done this, they would have had to give 
«n interpretation rather than a true translation of 
us book. Whether or not the volume will succeed 
n making clear Penck’s views is debatable. Misa 
Boswell, whose sad and premature death took place 
Moefore the appearance of the volume, has added 
samé valuable summaries of each chapter; but 


despite the care she has given to them, they do not-_ 


antirely succeed in making clear the precise impli- 
«ations of the full accounts. 

Penck was particularly concerned with slopes— 
mtheir shapes, declivity, development, and so on. He 
"bas been responsible for provoking a great deal of 

work on this problem, which is one of fundamental 
importance. He oorrelated the form of the eee 
with earth-movement, and assumed that the initia 

condition for the development of land forms ae a 
long-continued and very slow upheaval, which might 
affect either a newly developed basin of sedimentation 
or an old lain, or some variant of these forma. 
Unlike W. vis, he did not consider development 
under the heads of youth, maturity and old age, but 
in terme of an analysis of the developing slopes. In 
brief, waxing or accelerated (atgstetzende) (papas 


t 
the (iaren processes working on them. He 
insists that the problem is that of crustal movement, 
and that it falls in the realm of geology. l 

To develop his views on slope evolution Penck 
analyses in some detail the processes of weathering, 
the ways in which rook debris is formed, the layimg 
bare of surfaces, and the whole question of the 
removal of waste. This is termed ‘denudation’ 
(Abtragung), a word which he does not apply to 
stream ‘erosion’. ‘Oorrasion’ is defined as “the 
freeing of loosened rock-fragments from the'place of 
origin’.- The reader must therefore appreciate 
Penck’s ‘terminology. Penck’s hypothesis impli, 
too, that the angle of slope retreat will be maintained 
as long as the factors initiating ib are not altered— 
in short, there is parallel retreat of slopes. Hven 
where down-cutting ceases, parallel retreat of the 

slopes is maintained ; but new processes begin 
to work on the foot of such slopes, since conditions 
now mean that, apart from lateral oorrasion, the 
stream cannot remove the waste accumulating from 
above. “The under surface of the talus is always a 
eee ce ee ee 

above. E a Je 
Whare the basal slope meeta the rock . is 
the top of the basal slope (Haldanochotiel), “The 
accumulation of talus does not simply bury the rock 
wall and thereby ramove it from further decay ; but 
with the inolined basal slope, Íb, grows 

at the expense of the wall.” 

It is helpful that thie tranalation has a 
because for the first time it may introduce Penck’s 
treatise to a number of readers who would otherwise 
have had to learn about it indirectly. It is doubtful 
if it will make his conceptions completely clear. It 
should be remembered that he intended to lish a 
larger work in which he would have de oped his 
thesis more fully. Physiographers have ‘ found 
Penck’s ideas provocative, although many now would 
challange his correlations between diastrophism and 
slope form. But one must ask: Is this tranalation 
not too delayed relative to the publication of his 
original book ? It may seem ungracious, but it is 
worth suggesting thet a | y eesay written by 
someone familiar with both Penck’s work and with 
the fleld evidence of the subject-matter is really what 
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LABORATORY EXPERIMENTS 
WITH RADIOACTIVE MATERIALS 


Experimental Nucleonics 
By Prof. Ernst Bleuler and George J. Goldamith. 
Pp. xv+898. (London: Sr Isaac Pitman and 
Sons, Ltd., 1953.) 30s. net. 
HIS book is concerned with laboratory experi- 
ments originating from a course at Purdue 
University in the United States. The experiments 
relate to radioactive materials and the techniques 


ment implies convex slopes and relatively quick ‘used for measuring and separating them, and they 


upheaval, waning or declining (abstsigends) develop- 
ment leads to conoave slopes because the movement 
by upheaval ia dying out, and uniform (gloichförmige) 
development implies a’ balance between ` slope 
evolution and diastrophico movement. Penck, in 
fact, thought of marhol analysis as the means 
of deducing the nature of crustal movements from 
the landscape features themselves as well as from 


are intended as part of the fundamental training of 
“people who anticipate tracer research 
as well as students of nuclear physics”. The text is 
divided into three parta allotted respectively to 
techniques of counting and handling, with general 
applications ; experimenta in 

experimenta ‘dedicated to students of nuclear physios 
itself. Biologists, engineers and oivil-defenoce : per- 


- 


oi Sy 
. bommel are among those who Will also find the first 
section relevant. 

Jnterest in “this kind of book obviously appears 
mainty among those concerned with education and 
draining, though industrial and government estab- 
lishmenta may be included in this category as 
well. as schools, universities and colleges. Although 
teachers will enjoy comparing the suggested courses 
with their own, the book should be regarded as a 
reference work, for -there are detailed and careful 
sections on equipment, experimental procedure, and 

“evaluation and report’’, which continuous 
reading heavy going. Also, in Britain, rigid. adherencé 
to these sections in a laboratory course is not very 
probable, as much of the apparatus and some of 
the materials used at Purdue are different fromi those 
generally at hand here. (Some of the references are 
alao leas accessible here. For example, United 
States t of Commerce publications relating 
to health hazards and precautions may be leas 
- attractive than the “Introductory Manual on the 
Control of Health Hasards from MRadio-active 
Materials’, avaiable from the Isotope Division at 
Harwell.) Teachers may also feel that these detailed 
experimental instructions leave too little to the 
student’s imagmation. On the other hand, the 
sections on the theoretical background which acoom- 
pany each experiment lose little of their value in 
crossing the Atlantio. Apart from the variations in 
symbols and notation, which, as the authors say, 
are an inevitable feature of nuclear study at present, 
these sections would apply to almost all piconets 
laboratory courses In the techniques relating to 
radioactivity. 

The described in Part 1 would be 
generally as suitable material for this kind 
of course. They include Geiger counter and ionization 
chamber techniques, but scintillation counting is 
relegated to the -nuclear physica gection, and the 
Siez counter has only scanty treatment. 

ome amplification of the neutron selena 
ment would increase ita value to engineers ying 
nuclear energy; for le, indium foil activation 
enables the neutron 


in the techniques dealt with in Part 1. The chemical 
` and physical theory involved is not in itself up to 
honours while there is no extensive 
investigation of possible applications of the tech- 
niques of radioactivity in research in either fleld. 
The references at the end of each chapter, which 
include publications up to 1951, do enable more 
elaborate or comprehensive-ideas to be followed up, 
however. R. L. Forrmscum 
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APPLICATIONS OF ELECTRICITY 
IN HORTICULTURE 


In the Garden oo 

Gerard. Pp. x+125+16 plates. 
a We H. and L. Collingri Ltd.; New 
York: Transatlantic Arts, Inc., 1953.) 16s. net. 

HE Briton is an inveterate gardener. In few 

countries oan there be a greater proportion of 
keen amateurs, assiduously cultivating their hame 
plotas, often under P sro climatic and 
topographical conditions. It ia good that this should 
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bë io; Weluesdad aii tha EE E that cou 
be produced during the War and, if shortages a» 
now leas acute, there 


As electricity has become a great benefactor in th 
home, so it can be also in the garden. Electrical 
operated appliances for the garden are not reall 
new but, in spite of their continued. developmer 

the past two or three decades, and the pul 
licitty whioh has bean given to them from time t 
time in gardening journals and at horticulture 
shows, they are not as widely ap lated as the 
should be. Mr. Geoffrey s book is tho» 
op It should be very useful to the know 
ie oe eee d providing him with informatio: 
on tho best methods of using electrical equipmen- 
which he may already possess, or may acquire, & 
well as giving, for tho benefit of the uninitiated, » 
oom e account of the ilities. Bu 
the k is not confined to matters of interest only 
to the amateur; electrical methods for soil warming 
in frames and glasshouses, space heating and artifloia 
illumination certainly concern the professional grower 
and many of the illustrations are taken from com 
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humidity, soil tem 
and the carbon dioxide content of the am a: 
well as the chemical, bacteriological and mechan: 


relative values of these 
bring about optimum at different stages of 
the development of planta; but plant physiologists 
such, for le, as Dr. F. W. Went, of California 
Institute of Technology, seam to be approaching the 
point, where they can give a ‘recipe’ for growing 
some of the more i t horticultural crops. 
Lf they succeed in domg so there js little doubt 
that ciestzical methods of controlling these factors 
precisely can be found. The problem for the oom- 
mercial grower will then be to decide how far he can 
afford to go in applying these methods in his practical 
operations. Mr. Gerard’s book does not attempt to 
instruct the er in such economic matters but, 
at least, the author has taken pains to present the 
resulta of up-to-date research and development. 
He has drawn freely on the Electrical Research 
Arsociation’s reports upon ite electro-horticultural 
reasheclind Ab tia Ghinfinid Teld Starian; and. hes 
given full references to these and other publications 
which can provide the interested reader with more 
detailed information. 

It is good to note also the care which has been 
taken to point out the dangers of bad workmanship 
in installing the necessary electrical 
chapters giving some instruction on eae 
electrical engineermg and on maintenance of the 
installation are appropriate dnd are olearly written, 
and there is also an appendix giving the Draft British 
Standard Code of Practice for Farm and Horticultural 
Electrical Installations. 

The book is well produced, and both the photo- 
graphic and line-drawing illustrations are particularly 

If one feels that ita price is rather high, that 
ee ee ee 
& o 


to e ania costs of maw iue 
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BRITISH RAILWAYS WIND TUNNEL - 
By D. W. PEACOCK 


als, 
research, are | 
qually successful for aerodynamio problems in other 
elds of engineermg, and it was with these con- 
derations in mind that in 1934 the directors of the 
wmer London, Midland and Scottish Railway 
wathorized the installation of a wind : taumnel 
« the L.M.8. Researth Department at Derby. The 
«ost important aerodynamic problem at that tame 
ras the streamlining of locomotives and trains, on 
hich useful work was done, while it was later found 
“hat the wind tunnel was increasingly employed on 


design. tunnels 
dational Physical Laboratory at the time. It had 
working section 4 ft. 6 in. wide by 3 ft. 6 in. high, 
4 ft. 8 in. long, and was capeble of a maximum 
mpced of 60 miles per hour. The tunnel gave setis- 
sctory service until it was necessary in 1952 to move 
t from ita site, and the opportunity was then taken 
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to build a new 100 m.p.h. wind tunnel, meorporating 
the working section of the old tunnel and ita elec- 
trical driving gear, and using the same test apparatus. 
Incidentally, it is believed that the old tunnel and 
ita successor are the only railway-owned wind tunnels 
m the world in regular use. 
The new tunnel- has recently been brought into 
tion and was opened on October 19 by Dr. 
F. O. Johansen, of the Avery Research Adminis- 
tration, who, when i mg research officer for 
the L.M.S. Research t, pioneered and 
installed the first wind tunnel. The new tunnel is 
housed in a converted building near the mam British 
Railways Research Department building at Derby, 
and the general arrangement is shown in Fig. 1l. 
The tunnel construction is mainly in wood, with 
ply-wood walls or lmmg, and the fan section is 
steel, the interior surfaces being painted and: var- 
nished to give a good smooth continuous finish. The 
tunnel is of the closed-working section retarn-cirouit 
type which gives good airflow oonditions' and 
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economical use of power. The working section from 
the old tunnel has been renovated and adapted, and 
slota are cut in'the walls at the downstream end to 
establish the static pressure as atmospheric. A 4-in. 
. mesh safety screen of streamlmed wires is fixed here 
to catch any part of a model which may acaidentally 
break loose. 

_ From the working section the air passes along an 
expansion to the first corner, which is fitted with 
thin turning-vanes made of rolled aluminium sheet, 
the same turning-vane section and pitching being 
used at all the four corners. The general layout of 
the tunnel led to the fan bemg most conveniently 
situated between the first and second corners. It is 
two-bladed, 6 ft. maximum diameter with a 2 ft. 
diameter boas and nacelle, the blades being made of 
laminated mahogany, covered with a plastic skin 
Impervious to moisture. The fan is directly coupled, 
by & loar chars uih passes (he cee al atthe 
nacelle and through a fairmg at the second corner, 
to a 86 h.p. 1,400 r.p.m. direct-current motor situated 
outside the tunnel, the electrical equipment being of 
the Ward—Leonard type, which provides accurate 


and economical speed control from crawl to full. 


speed. The nacelle = supported mmediastely down- 
stream of the fan by five symmetrical sasrofoil 
straightener vanes which remove any rotation in the 
airstream, and the fan section is designed with 
approximately constant:net area. The air then 
pesses round the second corner and along the return 
duct, where the section changes gradually to rect- 
angular 9 ft. wide by 7 ft. high. (with corner chamfers). 
Throughout the circuit the ivalent cone angles of 
the expansions are no more 4-8°, the maximum 
expansion in any plane not exceeding ,7-1° (exoept 
for a ahort length across the chamfera’at the third 
corner). 

At the third and fourth corners the largest cross- 
section has been reached, and the air then passes 
through a honeycomb 9 in. long with 2-m. square 
cells, made of brass sheet with soldered joints, 
which breaks up eddies and amooths out irregu- 
larities in the airstream. The honeycomb can be 
replaced by a phosphor-bronze screen of 14-mesh 
- 24 8.W.G. wire, to give increased quality of airflow 
at the expense of same reduction in maximum tamnel 
speed. The honeycomb is followed by a settling 
langth 4 ft. long, and a 4:1 contraction 10 ft. long, 
the profile of which is designed to give uniform 
velocity distribution at the start of he working 


ss 
heaps bei design of the tunnel was under- 
Railways, after consultation with 
the the Netonal Physical Laboratory and the College of 
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pone aGian oF ie ei wars ard Get bF 
Arrscrew Oompeny and Jicwood, Ltd., Weybridg: 
the tunnel was built in sections at their works ae 
assernbled on site at Derby. 

Stendard wind-tunnel instruments are employ: 
for the determimation of air forces and speeds. Ty 
general-purpose single-oomponent balances are ava 
able, and wire suspensions are ae oe ae to conne 
the models to the balances. This 
though having a high auspansion drag, enables amr gues; 
balances to be used, and has given good 
Pressure plotting can be carried out by the use of 
multitube manometer. Equipment is provided f 
flow visualization by the use of amoke generated } 
dropping paraffin or lubricating oil on an electrical 
heated hot-plate. Models of locomotives and rolli 
stock are tested over a thin flat plate representn 
the ground, and for the sake of simplicity a fixe 
ground-plate has been oyed. 

A -sired railway signal can be put mto tł 
working section for testing oil-burning signal lamp 
and a test duct is installed for railway coach ar 
roof ventilators. In the return section provision hr 
been made for the temporary fitting of a plywoo 
contracting oéne which enables a 60 m.p.h. jet : 
air of about 4 ft. diameter to be produoed for tk 
teeting of ahunters’ hand lamps, where both tt 
effecta of wind and manipulation require to t 
obtained simultaneously, on for other tests whe» 
the’ investigator requires to be in the airstrean 
Before the third corner, there is room for an alterne 
tive lower-speed working-section m which can t 
pineal: deine adage abasic salad ari 

of smoke from tall chimneys, and it ) 
honed thas the arian horeca be made nanma 
uniform by the -temporary firing of one c 
more screens, with a maximum airspeed of abou 
22 m.p.h. 

The tunnel has so far been given a prelminar 
calibration, which haa shown that the velocity dis 
tribution and steadiness in the working-section ar 
ood, and that the speed attained with a clear tunne 
is 112 m.p.h. with honeycomb, and 98 m.p.h. wit 
a i rrr Seta age el ale eg 
motor of 86 h.p. The corresponding To DONE 
defined as ratio of horse-power to to kineti 
energy at working-section, are 0-24 and 0-36, value 
which compare well with similar wind tunnels. 

The immediate programme proposed for the nev 
tamnel includes work on ai resistance of wagons 
heat dissipation from axle-boxes, smoke dispersa 
from engine sheds, and the design of roof ventilators 
1 Peacock, D. W., Ins. Locomoties Eng. J., £1, 006 (1081). 


METEOROLOGICAL CONFERENCE AT TORONTO 


ETEOROLOGISTS are notably and necessarily 

internationally minded, and the American 
_ Meteorological Society, the Royal Meteorological 
Society and the Canadian Branch of the latter have 
recently realzed a new expression of this spirit by 


è %15, the Canadian Branch of the Royal 
Meteorological Bocisty acting as the very 


very generous 
hosts. Prof. H. R. Byers (Chicago), P of the: 


American society, sowed the ‘seeds of ting, and 
ite realization was made possible by a generous grant 


A 


from the Munitalp Foundation of America. More 
than 250 meteorologists attended, of whom about 
twenty formed the British delegation from overseas 
A necessarily selective account of the nine symposie 
which were held is given below. 

The first session was on ozone and the high atmo- 
aoa under the chairmanship of Sir Charlee 
ormand, president of the Royal Meteorologica 
Society. It was largely descriptive in. content, fon 
knowledge of the stra and higher layers i 
not yet sufficiently 
evoke a well 
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yw at least evident, is required to give meanmg to 
me observed structure; radiation thermodynamics 

certainly not enough, although there is much work 

x it to do. An admirable survey of ozone behaviour 
¢ the chairman however, that dynamioal 

eteorology might well soon profit by much of the 

ridence now socumulated on the spatial and tem- 
gral distribution of ozone. Reoent additional 
udies of ita vertical distribution were presented by 

. 8. Johnson (U.8.), from rocket solar and 

y R. M. Goody (Great Britain), from ultra-violet 
mnd infra-red solar spectra observed at the ground. 

‘emmperatures and winds at high levels as currently 
vwasured by means of sounding balloons, from the 
«opagation of sound, by observations on noctilucent 
Mlouds and by means of ionospheric radio reflexions 
rere described; but a coherent picture of the 
1otions, and of the thermal gradients in the meridional 
nd. vertical directions, did not emerge. 

The second symposium, on radiation problems, 

«nder the eee of Dr. G. D. Robinson (Great 
3ritain), seal Wad Gerad divided into three 
ections, one on the methods of computation of the 
Mux of atmospheric radiation, a second on laboratory 
movestigations of infra-red spectra, and a third on 
he application of radiation studies in physical 
ilmmatol The material of some of the speakers 
vas too detailed for immediate ap ension by all 
ut @ very few specialists, and walt on more 
suitable oocasions for appraisal. It is, however, 
wident that the complexity of infra-red absorption 
mand emission in the atmosphere is slowly being 
nastered, to the end of computing reliable values 
of flux and, more particularly, of flux divergence 
‘position and strength of radiation Hat sinks) in 
«nodel atmospheres. The validity of simple, approx- 
mmate treatments for day-to-day application might 
Bthen be tested. An interesting ‘savoury’ to the 
cussion was provided by A. W. Brewer's report of 
sthe first actual measurements of a io radis- 
tion above the tropopause by Houghton at Oxford. 

Canada now haa an extensive network of Arctic 
tadio-sonde stations, and it was appropriate, there- 
fore, that a geasion should have been devoted to 
Arctic meteorology, with Andrew Thomson, con- 
troller of the Canadian Meteorological Service, in the 
«char. H. U. Sverdrup (Norway) showed how certain 
problems in atmospheric radiation and heat transfer 
are peculiarly amenable to mvestigation in high 
latitudes owing to the absence of solar radiation and 
the presence of snow surfaces with extreme thermal 
properties. Results obtained on the recent Nor- 
wegian—British_Swedish Antarctic Expedition were 
alao presented. F. W. Rae (Canada) spoke on the 
setting up and maintenance of an Arctic radéo-sonde 
station, and H. P. Wilson (Canada) described an 
investigation of cyclone behaviour within the Arctic 
Circle. 

The next three seasions, on the general circulation 
of the atmosphere (chairman, Prof. P. A. Sheppard, 
Great Britain), on modern cyclone theory (chairman, 
Prof. 8. Petterssen, U.S.) and on high-level fore- 
coasting (chairman, General W. O. Senter, U.S.) may 
donveniently be treated together as atmospheric 
dynamios and thermodynamica. The mean wind 
systems of the globe up to a height of about 20 km. 
are now becoming tolerably well established, and 
the problem is to acoount for their maintenance 
against dissipative processes and in the presence of 
large-scale turbulence provided by the migratory 
long waves, cyclones and anticyclones, and of other, 
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smaller-scale motions, the whole to conform with the 
distribution of energy sources and sinks. Papers 
were presented describing the momentum transfer 
by turbulence from low to high latitudes and in the 
vertical, and there was some speculation on the role 
of orig large-scale overturning of the atmo- 
ee m meridional planes (mean meridional oir- 

tions) in the general circulation. These necessarily 
small mean meridional motions are difficult to 
establish where zonal motions many times larger are 
present, as is mostly the case. But they can be moat 
important in the creation of relative (air to earth) 
zonal or angular momentum, because of the earth's 
rotation. — 

Cyclones not only play a fundamental part in the 
transfer processes of the general circulation but are 
also, of course, of intrinsic Interest and great practical 

While it has been shown that, for 
example, a westerly current which increases with 
height may be dynamically le and #0 give rise 
to disturbances of the scale, form and growth-rite 
and perhaps with the transfer properties which we 
observe, other forma of shearing instability are 
regarded as poasible, and J. Bjerknes (U.8.) spoke 
on these. The nature of the instability in individual 
cases is, however, soarcely identifiable, and a new 
technique of investigation is now being exploited. 
This is to carry out numerical integrations of the 
5 bert AE equations of motion, using electronic 

ters, and working from initial observed 
ey of the atmosphere. The equations are first 
simplified to such a form as is thought valid for 
developments of the scale concerned. J. G. Charney 
(U.8.) desoribed a i ly strong case of cyclonic 
development computed in this way, and gratifying 
suceeas over 24-hr. intervals was achieved. The 
particular simplifications of the equations correspond, 
of course, to assumed model behaviours of the atmo- 
sphere, and already a sequence of models of increasing 
complexity has been investigated in a search for that 
model which is sufficiently realistic and also amenable 
to machine computation. The application of the 
technique to day-to-day forecasting 8 not the least 
of its potential rewards. 

The jet stream of the upper troposphere remains 
obstinately outaide ourrent dynamical theory, but 
much work of a descriptive kind on the behaviour 
of the jet and on smaller-scale motions associated 
with it, some made visible by aircraft condensation 
trails, is in progress and was reported upon. 

Seasions on climatic ch (chairman, Prof. G. 
Manley, Great Britam) on micrometeorology 
(chairman, Dr. C. W. Thornthwaite, U.S.), that is, 
on the extreme ends of the atmospheric turbulence 
spectrum, produced. @ crop of indicative of 
the current activity in these flelds. [t was particularly 
appropriate to hear speakers discussing the phaso 
differences of climatic change on the two mdæœ of the 
Atlantic, and as intriguing as ever to note the diverse 
forms of evidence which are brought to bear, with 
more or leas certainty, on this problem. Fact-finding 


is still the need, though the facta for times before’ . 


the instrumental records begin must necessarily be 
transformed by imagination controlled by oritical 
power. Theorizing is not at present of great power ; 
for here, as much perhaps as elsewhere in meteorology, 
cause and effect seem to be almost inextricably 
mingled. 

The micrometeocrologista ranged from the very 
practical problems of the micro-climate of the potato 
crop and of atmospheric pollution to the sophisticated 
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investigation of isotropic and anisotropic turbulence 
near the earth’s surface. The diffloulty in separating 
turbulence from mean motion in the latter work was 
again made mgnifest. Dr. H. Lettau (U.8.) concluded 
this symposium with a colour fihn of a large joint 
project undertaken a month before on the great 
plain of Nebraska, where a dozen or so teams 

their methods of measurement of mean 
Bee ors a Sen nei ene oe eee 
t. 
The final symposium, on cloud physics and mduced 
recipitation, under Prof. H. G. Houghton (US8.), 
m the laboratory and ended m large-scale 
weather systems. It is now well known that the 
laws of supercoolmg of water droplets are intimately 
concerned m the colloidal stability of clouds, and 

Dr. O. L. Hosler (0.8.) showed how supercooling 
' dnecreases with decrease in drop size and increases or 
decreases according to the nature and amount of the 
hygroscopic material forming the nucleus of the drop. 
Radar studies of precipitating cumulonimbus elou 
by the Chicago school have shown how the initial 
radar echo, that is, the region containing precipitation 
particles as to oloud droplets, appears 
wholly below the 0° O. level and later grows both 
upwards and downwards. This was interpreted as 
evidence that the ice-phase is not easentiel in inland 
-areas such as Illinois for the mitiation of shower 
precipitation, but-no mechanism of mitiation was 
suggested. If the interpretation is sound, the 
stimulation of a cloud to produce precipitation using 
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ice-forming agents can scarcely be adequate. K. ( 
Pettit (Canada) described cloud characteristics € 
inferred from aircraft-icing investigations, and tb 
Massachusetia Institute of Technology school pre 
sented the resulta of a very detailed investigation « 
five depreasions by aircraft, ground radar, eto. The 
relate ipitation patterns to cloud developmen: 
cloud -partio form and concentration, fronte 
structure and upper-level flow flelds—an mvestigs 
tion, it appears, from which much may ultimately b 
inferred on the physica, including the dynamics, < 
the production of cloud and precipitation in th» 
depreasions which constitute so much of temperak 
latitude weather. 

The Conference was stimulated by a number c 
social functions : a conversasione by the Canadia 
Branch of the Royal Meteorological Society on th 
ieutenant Governo 


for Transport 
ea er ee j> 
Foundation, and for the announcement of th 
election by the American Meteorological Society œ 
the first six honorary members on its roll: of these 
five were British—Sir David Brunt, Sm Nelso» 
Johnson, Sir Charles Normand, Mr. J. Pattersor 
(Canada) and Sir George Simpson; the sixth wa 
the distinguished Norwegian geophysicist, Prof 
H. U. Sverdrup. P. A, SHEPPARD 


COSMIC-RAY PRODUCTION OF HELIUM: IN METEORITES AND 
THEIR AGES j 
By Dr. J. C. DALTON, Pro, F. A. PANETH, F.R.S., Da. P. REASBECK, Dr S. J. THOMSON 
Londonderry Laboratory for Radiochemistry, Untversity of Durham 


and Dr K. I. MAYNE 
Clarendon Laboratory, Oxford 


T has recently been proved that a major part of 
the helium found in iron meteorites is due to the 

influence of cosmic rays’. This interaction should 
produce helium-3, helium and tritium (see, for 
example, ref. 2), and the tritium will have decayed 
in geological time to helium-3. Helium-8 has been 
measured by mass-spectrometry in the helium from 
meteorites. If the ratio of heliam-8 to helium-4 for 
helium produced by cosmic rays could be assessed 
accurately, then ages of meteorites could easily be 
calculated by the olassioal radioactivity method ; 
but the ratio is dependent on the excitation energy 
of the iron nuclei which produce the helium and 
tritium by evaporation processes, and is therefore 
not constant at different points within meteorites. 
However, approximate limita to this ratio can be 
get Ina n of ways. 

Le Couteur® has predicted a ratio of the order of 
0:8, and in helium from the meteorites so far exammed 
the highest observed ratio is 0-315. A study of the 
variation of the ratio with depth in a large meteorite, 
‘Carbo’, showed a in the ratio from 0-288 
at a depth of 8 cm. to 0-277 for 28 om. depth of iron. 
The helium content decreased also, and the values 
obtained theoretically by Martin‘ for the dependenge 
on depth of the amount of helium produced by 
cosmic rays were in excellent agreement with the 
experimental values. 


An estimate has been made by one of us* of the 
probable limits of the ratio helium-3 to heliam4 ir 
the meteorites examined. The relative amounts o: 
helium produced separately by pri and secondary 
radiation were calculated for points along a radius 
of an iron sphere, of size equal to the probable 
pre-atmospheric size of ‘“Oarbo’”’. Simoe it is to be 
expected that the helium-8 to helium-4 ratio wil 
decrease with depth as the mean excitation energy 
of the iron nuclei decreases’, the values 
of the ratio ‘He/(*He + ‘He) inside ‘Oarbo’’ were 
plotted for the appropriate depths, against the 
ep et aa 

imaries plus secondaries. The relationship was 
ound to be linear, and, by extrapolating to 100 per 
cent primary radiation (that is, the value to be 
E ga 
helium-38 to helfum-4 was found to be about 0:4; 
and by extrapolating to 0 per cent primaries (that is, 
the inside of a very large meteorite, where only 
secondary radiation is effective) a ratio of about 
0-25 was obtained. In “Carbo”, at a depth of 29 om. 
below the present surface, the observed ratio of 
helium-3 to helium-4 was 0-277; at this point, the 
-production of helium would already be about 90 per 
cent due to secondary particles. à 

It has been pointed out by Bauer* that for meteorite 
samples which were once largely screened from 
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tenan lhc? og las Aa sig haga A 
assage fhrough the atmosphere, the quantity of 
semic-ray helium will be inferior to that produced 
<a small meteorites; im these samples the sub- 
raction of this helium from the total cosmogenic 
mnd radiogenic helium can be made with ter 
ssrbiinty than im caaea wharo the bull ar Mie hella 
3 cosmogenic!44, 

In this investigation we ‘have chiefly examined 
neteorites ia helium with a ratio of helium-3 
o helium-4 leas than 0-81. We have aasumed, on the 
«rounds stated, that this ratio for heliam from coamic 
ays is between 0-40 and 0-25, and have thus cal- 
sulated the ic helium-4 contents. From the 
iranium and thorium contents, the probeble ages 
aave then been evaluated. 

Helium was extracted from the meteorites and 
-aeumured by & method previously described’, and a 

assay made of the helium-3 and 


arent The methods of analysis of the uranium 
mnd thorium, present to the extent of 10 per 
ym. of meteorite, can be found in the oes 


shown in the table. The inherent difficulty im the 
Jaranium and thorium estimations, and the unoer- 
tainty in the ratio of helium-8 to helium-4, suggest 
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t Diam. in om. cealoulated from recovered masses, asscmed spherical. 
§ Urantom and thortam contents in 10°* gm/gm. 
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i Average value for twenty meteorites. 


that the age calculations ahould be made for maxi- 
mum and minimum values. The maximum spread in 
age values has been. obtamed by cambiming the maxi- 
mum uranium and thorium values with the value 0-25 
for the ratio helium-3 tò heltum-4, and the minimum 
uranium and thorium values with the value 0-40 for 
that ratio. Three results previously published have 
been added to this compilation. Resultas are shown 
ae the table and in the graphical representation of 
cara e of the Group IT meteorites. It appears 
that maximum age for this group of meteorites 
is of the order of a few hundred million years. By a 
similar method a maximum age of 140 x 10° years 
for the meteorite Bethany (Harvard) has been de- 
duced previously. The subtraction method is over- 
sensitive when applied to Group I meteorites. 

It should be pointed out that for a meteorite which 
was originally very large, not only will the cosmogenic 
pellium content be low, but there is also the 
poesbility that the energy of the secondary part- 
icles has been reduced to such a value that the 
ratio of heltam-8 to heltum-4 is leas than 0:25; 
it is concluded that the lower limits calculated by us 
are probably more uncertain than the upper limite. 
Calculations both on the upper and lower limits are 
difficult in view of the uncertainty about the initial 


' sizes, ahapes and velocities of the meteorites. 


As insufficient helium for mass spectrometric 
away was available from the Group LI meteorites, 
their maximum have been calculated on the 
asscoiption that all the helium was radiogenic, using 
the mean uranium and thorium values. The meteorites 
in this group appear to be much younger than the 
others. The ages calculated, in million years, are: 
Savik, 0-4; Ahnighito, 1-1; Muonionalusta I, 1:3; 
ERBO Lion River, 8-6; Muonionalusta IL 30. 


Mayne, K. T, Pane B An sod O aana, iha too (1063). 
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Prof. Willlam H. Woglom 
Canoe research has suffered the loss of a pioneer, 


in the death at the age of seventy-four of Prof. . 


William H. Woglom, at the Presbyterian Medical 
Center, New Yor on August 8. Born m Brooklyn, 
Prof. Woglom ted in 1901 from the Ooll = 
Physicians Surgeons, and after a peri 
medical practice in Manhattan became sieistant Gn in 
prensa at the Long Island College Hospital, and 

and becteriologist to the Depart- 
p He th. Between 1909 and 1946, at the 
Orocker Institute of Cancer Research, Columbia 
University, he was successively assistant, assistant 
professor, associate professor and professor emeritus, 
and in 1936 was specially hono by the University 
for his conspicuous service. Prof. Woglom was 
president of the New York Pathologi Society 
during -1924-26, of the American Association for 
Cancer Research in 1987, and from 1941 until 1046 
he acted aa a member of the scientific advisory 
committee of the International Cancer Research 
Foundation. 

In his earlier career Prof. Woglofn visited and 
worked m the laboratories of the Imperial Cancer 
Research Fund, and this happy association with 
Britain is reflected in certain joint pubhoations ; for 
example, with J. A. Murray on tar cancer!, and with 
B. R. G. Russell on the respiratory exchange of 
surviving tiasues of the mouse, Prof. Woglom was 
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specially devoted to questions of resistance and 
immunity, and published a paper in this field, on 
the immune reaction to transplanted cancer in the 
rat, in the Proosedings of the Royal Sootehy of Londont. 
Another earl paper, of special interest in connexion 
with later tf opments in heterotransplantation, 
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discussed tumour moculation into the eye of an alien 


species‘. However, in the list of Prof. Woglom’s 
writings, pride of place should be given to his “The 
Study of tal Canoer: a Review”!; 
remarkable for ita time, it still remains a valued 
classic. In later years he was author of “Disooverers 
for Medicine”, an account of mtn who, although not 
physicians, had made important contributions to 
medicine ; and he also translated into English Ernst 
Cassirer’s ‘Problem of Knowledge” and Charles 
Oberling’s ‘Riddle of Cancer”, 

Apart from his scientific accomplishment, mention 
must be made of other qualities—a generous and 
kindly nature, high sense of humour (often expressed: 
in telling fashion in his writings and abetracta), 
extreme fairness and loyalty, and a devotion to 
literature and music—all of which combined to make 
him greatly loved by those who had the fortune to 
know him. He is survived by his’ widow, and by the 
ohildren of an earlier marriage. Atux. Happow 
t Tih Ba Rep. Imperial Cancer Research Fund, 1921. 

* Brit. J. Rep. Paik., 1, 244 (1020) 
* Pros. Roy. Soe., B, 88, 197 (1918). 
* Proc. Soc. Bap staat gett rag amiga 


s “Studies in Cancer” Research Fund, Columbia 
Untvesstty thon tok, 1018), 


NEWS and VIEWS 


Vice-Chancellorship of the University of Birming- 
ham : Dr. R. S. Altken 


AFTER Sir Raymond Priestley retired last year 
from the eg aera oa of the University of 
Birmingham, Prof. H. F. H breys, formerly pro- 
fessor of dental surgery in the University, was asked 
to take over the post until a gucoessor could take 
office. Although, shortly afterwards, Dr. R. 8. Aitken, 
vice-chancallor of the University of Otago, Dunedin, 
New Zealand, was appointed to Birmingham, he was 
unable to take up the poet immediately. Prof. 
Humphreys continued m office for a year until, quite 
recently, Dr. Aitken was free to take up his new 
appointment. Dr. Aitken, who was born in New 
Zealand, was educated at the University of Otago, 
graduating in medicine and surgery, and then m 
1924 gained a Rhodes scholarship to Ballicl College, 
Oxford, where he took a Ph.D. After medical work 
in the University of London, he was appointed m 
1939 as regius professor of medicine in the University 
of Aberdeen, and it was durmg the Second World 
War that his exceptional administrative talents 
became well known when he took part in a survey 
of Scottish hospitals. Returning to his native New 
Zealand in 1948 as vice-chancellor of the Univeraity 
of Otago, Dr. Aitken was faced with the severe task 
of administering gs university which was not only 
cone Gs ake ae for the lost war years but 
was also rapidly expanding, in keeping -with the 
growing importance of the Antipodes. His services 

to Otago- and also to the Federal University of 
New-Zealand have been profound, and he takes 
up his duties in Birmingham with a reputation 
for university administration that is firmly 
lished 


Vice-Chancellorshlp of the Unversity of Otago, 
Dunedin : Prof. F. G, r, C.B.E. 


Dr. R. 8. Arman has been succeeded as vioe-chan- 
oellor of the University of Otago, Dunedin, by Prof. F. G. 
Soper, formerly profeasor of chemistry at Otago. 
Prof. Soper, who is fifty-five, was educated in Wales 
at St. Asaph Grammar School and the University 
Oollege of North Wales, E After sixteen years 
as lecturer at Bangor, d which time he gained 
a D.8c., he went in 1936 to New Zeeland on 
appointed professor of chemistry at Otago 
shortly afterwards took on the additional 
ibility of being director of the New Zealand Woollen 
Mills Research Association. During the Second 
World War he served as deputy director of scientific 
development (chemical) of the New Zealand Depart- 
ment of Scientific and Industrial Research, and he 


is at present a member of the Defence Science 


Advisory Committee of that country. As a member 
of the Academic Board and Senate of the University 
of New Zealand, Prof. Soper has been closely con- 
nected with recent developmenta m university 
education in New Zealand and has also.given much 
time to the technical and profeasional advancement 
of science, being a past president of the New Zealand 
Institute of Chemistry and of the Royal Society of 
New Zealand. Consequently his appointment ss vice- 
chancellor of Otago is singularly apposite and augurs 
well for the future of the Univermty. He was made 
a C.B.E. m 1950. 


Fisherles Research Vessel Aliter Hardy of the 
ase Research Unit, University of Hong Kong 
In previous references In Nature to the work of 


- the Fisheries Research Unit of the University of Hong 
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ong (see Nasure, 170, 789 (1952), and 172, 886 
958)), mention has been made of the building of & 
eel for conducting fisheries research in the waters 
ljacent to Hong Kong. This vessel was launched 
1 November 7 by Lady Grantham, wife of the 
overnor of Hong Kong, and was named the Alister 
ardy in honour of Prof. A. O. Hardy, Linacre pro- 
gssor of zoology in the University of Oxford, who 
as present at the ceremony. The Alister Hardy, 
though not a large veeel, is one of unugual interest. 
ito her length of 66 ft. and beam of 17 ft. 10 in. it 
ee ee i be ies ay epg cig ane ag 
) ea the equipment which will be 
y the Fisheries Research Unit for ita work 
Bt see. a addition to the usual accommodation for 
Boers and crew, there will be, in the forward part 
{the veeel, a fully i laboratory for scientific 
ork in connexion with the examination and clasei- 
«cation of sea life to be carried out immediately the 
ecumens are obtained. To assist in this work there 
re special deska, provided with ilummated panels, 
mad also a large electric refrigerator with twin oom- 
«rtments ; one of these “will be set at just above 
sering pomt and the other just below. There will 
iso be a salt-water tank, with circulated water, + 
eeping specimens alive. pipe Reser aaron LA 
y & Crossley diesel engine, developing 180 b.h.p. at 
,350 r.p.m., driving through a gearbox a reversible- 
itch peller manufactured by Mesers. Slack and 
Goth: the ipecd of Wis enge- end the pitch of 
Ehe propeller being controlled from the wheelhouse ; 
Bhis t is very important, as so often Ina 
iesel-engmed vessel it has been found impossible to 
«et a continuous very slow speed which is essential 
or the successful use of some of the fine plankton- 
etching nets. As Prof. Hardy remarked in a speech 
fter the launching, nothing is really known of the 
hysics and chemistry of the Hong Kong waters or 
Bheir fundamental biology—the factors which may 
© all-important in understanding the lives of the 
ah: the current systems, the varying saltness of the 
water, the changing distribution of the amall life of 
ahe sea, on which the fish feed, and so on; every 
ruise of the Alisisr Hardy may well be a voyage of 
Biscovery. 


sp rts of the Department. of Sclentific and 
dustrial Research 


Iw reply to from Mr. F. Lee and Sir 
Navell Wakefield in the House of Commons on 
December 8, Mr. J. R. Beving stated that a general 
anderstanding which has been reached between the 
Department of Scientific and Industrial Research 
and the Treasury provides for the gradual expansion 
f the Department’s activities over the next five 
rears, subject to necessary reservations and the 
voting of the necessary funds. A programme is 
mvisaged on the basis of which the total resources 
f the Department should, by 1959, be adequate to 
»over 95 per cent of the activities projected in the 
lans covered by the 1947-48 Report, together with 
some additional responsibilities since taken over from 
yther Departments. Also Involved are an increase in 
taff of a thousand to a total of just more than five 
sAhousand, an morease of £900,000, or about 20 per 
vent of the annual net vote over that period, and a 
yailding programme (the coat of which will be borne 
m the vote of the Ministry of Works) of about 
£8,000,000. In addition, means will be sought for 
naking good in the plan during later years any 
leflciencies in expenditure which occurred during the 
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earlier years due to unforeseeable delays in the fulfil- 
a of any planned developments. Al estimates of 

the Department will be presented to Parliament in 
the usual way. 


Higher Technological Education In Great Britain 


REGARDING the establishment of a College of 
Technology, on which questions were asked in 


“the House of Commons on December 8, Mr. R. A. 


Butler stated that, as announced on January 27, the 
Government proposes to develop higher technological 
education in London by building up the Imperial 
College of Science and Technology. Outside London 
the University Grants Committee has invited 
universities~and colleges on ite grant list, which 
are concerned with higher technological education, 
to submit their plans for development. When these 
plans have been received and examined, a further 
statement will be possible. Meanwhile, Mr. Butler 
indicated that Manchester is well in the running for 
a further place, and an institution in Scotland 
is also envisaged. In reply to Mr. Woodburn, he 
agreed that these technological institutions could 
contribute to the development of scientific discoveries 
in Britain which st present are exploited abroad, 
but that the technical colleges also could contribute. 


ay 

In a written reply on December 17 to a question 
in the House of Commons, Miss Horsbrugh, Minister 
of Education, stated that the governing bodies of the 
College of Aeronautica, Cranfield, and the Lough- 
College of Technology have each socepted 

£50,000 to endow a senior teaching post m industrial 
engineering from the £130,000 allocated for technical 
education in Oounterpart Funds. A sum of £16,000 
will be spent m scholarships for persons engaged in 
industry to enable thern to attend courses m work 
study at these or other suitable educational estab- 
ligshments. While the Minister of Education will be 
responsible for the disposal of these granta, the 
Minister of Labour will be responsible for further 
granta amounting to £15,000, Which has been allo- 
cated for scholarships in personnel management. 


Changes of Outlook in England during the past 
Hundred Years 
Ow October 23 Lord Samuel gave the Hibbert 
Lecture in Cambridge marking the centenary of the 
Trust founded by Robert Hibbert to promote “the 
spread of Christianity in its most simple and intelli- 
gible form” and “‘the unfettered exercise of tho ie 
of private judgment in matters of religion’’. 
Lecture, which waa entitled “A Century’s Change of 
Outlook”, has been published as a booklet (pp. 22; 
Cambridge University Prees, 1958; 2s. 6d.~ net). 
Lord Samuel surveyed the intellectual, moral, 
political and economic condition of England a 
hundred years ago and compared it with the present 
day. He finds that much has happened of which 
Hibbert would have approved, though some of the 
have been too rapid for safety, and the 
prospect of further progreas is uncertain. Progress 
calls for great efforts, above all “to develop a living 
growing body of thought, at once philosophio, 
scientific and religious’’, as & guide to our own and 
future generations. 


United States Federal Research and Development 
Funds 


A FURTHER study by the National Science Founda- 
tion of the United States Federal Research and 


+ 


1172 | NATURE 


Development, Budget for the fiscal years 1952 and 
“ «1958 has been published as No. 2 of the series 
‘Federal Funds for Science” (Pp. t. Washington, 
-D.C.: Nat. Sci. Found., 1958). is study, which is 
based primarily on data supplied to the Foundation 
by the twenty-four agencies misteri such 
activities, estrmates Federal expenditure on scientific 
research and development in the year ended June 30, 
1958, as 2,200 million dollars, an increase of 400 million 
dollara on the previous year. Commitments were 
estimated at 2,400 million dollars as against 2,200 
million dollars in 1952, but the rate of moreaae is 
slackening, and it is that both commitmenta 
and expendituré will decrease during the fiscal year 
ending June 80, 1954. It is estimated that about 
25 per cant of the j is on work carried out 
in government-owned installations, 15 per cent an 
work sponsored at non-profit Institutions, and 60 per 
cent on work spo at business organizations. 
In 1952, twenty-four agencies, and in 1958, twenty- 
two ies, administered: programmés- of reeéarch 
evelopment, but, of these, seven agencies 
almost 98 per coent of the funds, the 
t of Defense accounting for more than 
76 per cent and the Atomic Energy Commission for 
more than 10 per cent of the cammitments. Only some 
6 per cent of the commitments are for basic research : 
121 million dollars in 1952 and 126 milion dollars 
in 1958, 29 per cant of this amount, moreover, being 
mi by the Atomic Energy Oommission. 
Funds-for the physical sciences accounted for 90 per 
cent out of the total, 7-8 cent going for work in 
the biological sciences the remainder for work 
in the social sciences. Since 1940, Federal expenditure 
on research and devel t has increased more than 
22 times, from 97 ion dollars to 2,200 millions, 
the proportion of the Federal budget expended on 
research and developtnent having also i from 
1-1 per oent in 1940 to about 8 per cent in 1953. 


_Medical Research In the United States 
THs wth of medical research in the United 
States ails 1941-58 and of the role of Public 
Health Service Research Grdnta are indicated in a 
review by K. M. Endicott and E. M. Allen (Sotence, 
118, 887; 1953). They point out that durmg the 
decade 1040-50 on medical research 
increased.about tenfold, and the Federal Government 
emerged as a major source of financial support, con- 
tributing very little to the total of 18,000,000 dollars 
in 1941, but 28,000,000 dollars out of 115,000,000 
dollars in 1046 and 76,000,000 dollars out of 
181,000,000 dollars m 1951. Industry provided 
55,000,000 dollars in 1946 and 60,000,000 dollars in 
1951. - The pool of trained man-power also moreased 
considerably, as did the output of scientific publice- 
tions. ‘The tendency to concentrate medical research 
in some dozen large centres was reversed and several 
powerful new foci of research appeared. The Research 
Grants Programme of the Public Health Service really 
began in 1946 with the transfer of fifty projects 
from the Office of Scientific Research and Develop- 
ment when that agency was dissolved, although the 
Service had awarded a few grants for cancer research 
each year since 1987. The new programme had as its 
objective the improvement of the nation’s health 
through the ition of new knowledge in all the 
sciences related to health, A panna 
knowl is 80 Asc tae! eae improving 
ee sls is one applied research. 
However, many of those receiving grants regard their 
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projectes aa besic, and policies and procedure unde 
the programme have been designed to ensure the 
maximum freedom to those scientific workers whi 
receive grants. Full freedom of publication is given 
and once a grant is made there is no direction o 
interference on the part of the government. Althoug> 
in 1951 the Public Health Service research gran 
programme accounted for only 8-8 per cent of thr 
" expenditure on medical research, Endicott and Aller 
consider that the programme has been of the greates 
assistance to institutions able and willing to employ 
and provide basic facilities for competent seientifie 
workers. Some 35 per cent of the funds, or nearly 
$5,000,000 dollars, between 1946 and 1958 went o 
professional assistants to those receiving grants, anc 
many of these assistants themselves now receive 
grants. Another major effect of the programme has 
been to stimulate research in neglected fields, par. 
ticularly research on some of the chronic diseases 


Conflicts of Loyalty . 


Tas ‘Present Question” Conference at Oxford ir 
1952 on, ‘Conflicts of Loyaltzes” was concerned witt 
& wider range of problems than ite title suggests. The 
addreases and discussions of most immediate interest 
to the man of science—those concerned with problems 

ing on the conflict of loyalties which may arise 
out of his professional it of truth and the 
‘demands of national security or betwen religion anda 
acience—were reported in the winter 1052 issue omm 
Question, which included the pa of H. Weetmanr 
on conflicts of loyalties, of f. M. Polanyi on 
science and faith, of Herbert Reid on sign and symbol. 
and of Dr. J. H. Oldham on man and truth. The 
remaining pepers and discussions, which are given in 
the spring 1958 issue of Questton (5, Nos. 2-8; pp. 
152. London: Hammond, Hammond and Co., Ltd., 
1958 ; 7s. net), are of much slighter scientifie interest, 
although Angos Maude in his addreas on morals and 
politics faces the same issues that Prof. A. V. Hill 
raised in his i ial address to the British 
Association shortly afterwards. Generally speaking, 
these addresses range from the conflicts between the 
artist's loyalty to the creative impulse and society, 
between petriotism and world community, between 
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~ country and. party, between functions and per- 


sonality and between the individual and the family ; 
generally speaking, they stress the importance of 
human relations and point to the resolution of the 
“problem of relations between the individual and the 
family or the group, or the larger unita of which 
industry, society and the international community 
are built up, as holding the key to the elimination 
of conflicts of loyalty. 


Comparative Studles of Aplices 


Is a recent paper (O. W. Wardlaw: “Oo ive 
Obeervations on the Shoot Apices of Vascular 
Plants”, New Phytol., 52, 8, 195; 19538) its held 
that while such new types of histological organization 


available should be studied from the genetical, 
physiological, physical and mathematical pointa of 
view, with the view of discovering the causes 
underlying the homologies of organization, which 
they show. From a comparative examination of 
apices, all reproduced at the same magnifloation, 
it is ‘inferred that the size and metabolism of the 
meristem cells of the apex are gene-determined, 
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wit to understand the characteristic histological 
Tganization of any apex, both cellular properties 
nd the distributi ee eee 
zhole must be consi Various factora which 

«nay affect the histological constitution of the apex, 
he distinctive character of the apical cell, or apical 
ell group, in different species, and some geometrical 
wroperties of zoned apices are discumed. The 
entative conclusion is reached that the homologies 
«f organization, shown by shoot apices at large, may 
+ due more to extrinsic factors and relationshipe 
han to genetical factors, although, in fact, both 
eta of factors work together to produce the observed 
esults. 


Whe Freshwater Blologteal Association 


Tas twenty-first annual report of the Freshwater 
iological Association contains the usual summary 
of the acientifle work of the staff. Dr. C. H. Mortimer, 
he hydrologist, haa analysed water temperature 
ecords from various depths in the two basins of 
WVindermere and confirms that, whan compared with 
vind records, internal waves of a wide range of 
Tequencies are generated during windy weather and 
lie away during calms, but that the wave which is 

«aost readily set in motion and persista longest is the 
ingle ‘see-aaw’ motion of the thermocline plane. 
[The periodicity of this wave can be calculated for 
any given example and compared with the period- 
sicities observed, cither by inspection of long series of 
mtemperature records or, more precisely, by a fre- 
quency analysis of them. This comparison has now 
Bbeen extended to ten lakes for which sufficient data 
«exist, ranging in (medial) length and calculated period 
from 1-5 km. and four hours in the case of the Lunzer 
Untersee, to 78 km. and four days in the: Lake of 
mjenevn. 
The algologist, Dr. J. W. G. Lund, has completed 
ma, seven-year study of the periodicity of the diatom 
Melosira stalsoa, and shown that this can be related 
to the occurrence of floods, variations m the amount 
of light penetrating the water, differences in lake 
morphology, and water movements, both direct and 
inverse thermal stratification playing a fundamental 
part. Moreover, the size of the ulation in one 
year may influence that develo in the next. 
Among work undertaken by other members of the 
staff was the completion of a survey of the effects of 
fungal perasitism on the periodicity of plankton 
diatoms, further investigations into the distribution 
in lake muds of the two groupe of bacteria which 
reduce sulphates and oxidize thiosulphates, investi- 
gation of the morphology of Destul desul- 
phurtoans, marking experimenta to determine the 
detaila of behaviour of char during the spawning 
season and an inquiry into the seasonal changes in 
the activity of the thyroid gland and in the chemical 
composition of the muscle, liver, gut and gonads 
of the brown trout. 


The Night Sky In January 


Naw moon occurs on Jan. 5d. 02h. 21m., V.T., and’ 
fall moon on Jan. 10d. 02h. 87m. The followmg 
conjunctions with the moon take place: Jan. 16d. 
Oih., Jupiter 4° 8.; Jan. 27d. 18h., Saturn 8° N.; 
Jan. 28d. 15h., Mars 6° N. In addition to these 
conjunctions with the moon, Mars is in conjunction 
with Saturn on Jan. 2d. 21h., Mars being 1-3° south. 
Mercury, & morning star during the first half of the 
month, is too close to the aun for observation and is 
m superior conjunction on January 14, after which 


` 


it is an evening star, setting at 17h. 40m. at the end 
of the month, about an hour after sunset. Venus, @ - 
morning star, is too close to the sun to be observed 
and is in superior conjunction on January 30. Mars, 
a morning star, rises at 2h. 50m., 2h. 40m. and 2h. 
25m. on January 1, 15 and 31, respectively; its 
stellar magnitude varies from 1-6 to 1-2, and during 
the month it moves from a little south of x Virginis 
to south of y Libre. Jupiter, visible throughout the 
night, sets ın the morning at 6h. 35m., 5h. 80m. and 
4h. 20m. at the beginning, middle and end of the 
month, respectively; stellar magnitude -—2-3 to 
—2-1; its slow westward movement from near 
¢ Tauri can be noticed during the month. Saturn 
is & Morning star, its times of rismg on January 1, 
15 and 31 being 2h. 45m., lh. 55m and Oh. 55m., 
respectively, stellar magnitude 0-8-0-7. Occultations 
of stars brighter than magnitude 6 are as follows, 
observation being made at Greenwich: Jan. 2d. 9h. 
08 -5m., a Scorp. (D); Jan. 2d. 10h. 26-6m., a Scorp. 
(R); Jan. 13d. 22h. 28:-5m., e Arie. m (D); Jan. 
14d. 1th. 00-:4m., 27 Taur. m (D); R and D refer to 
reappearance and disappearance, respectively. The 
earth reaches perihelion on Jan. 2d. and the Quad- 
rantic meteors are active on January 2 and 3. On 
January 5 there will be an annular eclipse of the sun, 
invisible at Greenwich. During January 18-19 there 
will be a total eclipse of the moon, the circumstances 
of the eclipse being as follows : 


Moon enters penumbra Jan. oe =! 30 em 


Total sclivon bogie o Of 408 

pas 

eh a 
Noon eaves umbra 19 Of 136 
Moon leaves penumbra 19 05 4-1 

Announcements 


Taa Institute of Metals has awarded the following 
Medals for 1954: Institute of Metals (Platinum) 
Medal, to Dr. Leslie Aitchison, in recognition of his 
services to metallurgy in industry, in education and 
in public service; Rosenhain Medal, to Prof. A. H. 
Cottrell, profeasor of physical metallurgy in the 
University of Birmingham, in recognition of his out- 

contributions to knowledge in the field of 
physical metallurgy, with special reference to the 
deformation of metals. 


Tma fo have been appointed to lectureships 
in The Queen niversity of Belfast: Dr. H. G. Heal 
(chamistry), Mr. J. G. Stuart (soil mechanics), and 
Dr. J. Lowy (experimental zoology). 


Dez. J. F. MoCraea writes: “My attention has been 
directed by Dr. Alfred Gottschalk to an omision in 
the final paragraph of my communication, ‘Turbidity- 
reducing Activity of Influenza Virus and Receptor- 

FAA Enzyme on Sheep Submandibular Mucoid’ 
(Nature, 172, 912; 1953). The sentence referring to 
the split-products released from muooprotems after 
incubation with influenz3 virus should read: ‘An 
N-substituted fructosamine (tsoglucosamine) is liber- 
ated as an end-product of the interaction between 
inffuenza virus and the purified ovomucm or electro- 
phoretically homogeneous urmary mucoprotein sub- 
strates (Gottechalk, Nature, 187, 845; 19517”. 


Errarom. In the communication ‘Interstitial 
Atoms in the Layer Structure ZnMn,0,3H,0O (Chalco- 
phanite)” by A. D. Wadaley (Nature, December 12, 
p. 1108), line 3 should read “a = 90°, B = 117-2°, 
y = 120°", 
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THE ROYAL SOCIETY OF CANADA 


+ 


HE Royal Society of Ceanada held its annual 

meeting at the University of Western Ontario, 
London, Ontario, durmg June 1-8. The scientific 
sections met separately as is the custom. 


Séctlon Ill (Chemical, Mathematical and Physical 
Sclences) 

The presidential addreas was presented by Prof. 
R. L. Jeffery, who described the historical develop- 
ment and the impact of Fourier series on applied 
and pure mathematice.- This was followed by a4 
description of applications of Fourier series in 
physical problems (W. H. Watson), which together 
with the presidential addreas provided an inform- 
ative and stimulating symposium on a subject of 
interest to all members of the section. 

Following this symposium, the section divided 
into sub-sections to hear and discuss a total of 
122 papers, arranged under the headings of spectro- 
Oey and astrophysics, chemistry, mathematica, 
nuc physics, general physics and solid state 
physics. The papers selected- for presentation were 
not confined by a rigid definition of these headings, 
and therefore members of the Society were given an 
excellent review of the main fields of investigation 
being actively explored at the various research 
centres across Canada. 


Spectroscopy and Astrophysics. This sub-section 
discussed fifteen papers on molecular spectra, 
hyperfine structure, Raman and the inter- 
pretation of certain stellar spectra. It included two 
theoretical papers, one on the calculation of vibra- 
ional transition probabilities and the other on the 
calculation of the dipole moment induced in an 
H,-H, system during collision. 

_Ohermatry. This sub-section, meeting in two 
sessions, was presented with Peate plied A` 
group of papers describing the synthesis 
of new series of pyrazolones and metameoconins 
compounds, together with further aynthesis of organic 
deuterium compounds, represented the work in this 
part of chemistry. Bix papers dealt with various 
. aspects of radioactive chemistry, isotopic con- 
stitutions and the occurrence of nuclear processes 
in Nature. Electrochemical studies on ream emulsions, 
ethyl chloride and the effect of adsorbates on soti- 
vated carbon were described. The chemical kinetics 
of gas phaso reactions, thermal decomposition, 
ion exchange and the quenching of resonance 
radiation were reported. A very complete study 
of the pests found in Quebec regarded as a potential 
source of chemical raw materials provided the 
desirable link with industrial chemistry. A dis- 
cussion of the orbital valence theory and a descrip- 
tion of the motions and interactions of spheres and 
oylinders 
vel 1 
members of the other sub-sections. 


Mathematics. The fourteen papers presented to 
this sub-section included six presentations of new 
theorems and properties relating to various topo- 


General Physios. Of the twelve 


logical and function spaces. In particular the theor 
of [-spaces was considerably extended. Addition 
to the modular representation theory and the gener 
properties of groups under substitution of forms 
power series, & discussion of absolute saummability 
functions, hypergeometric functions, and two paper 
on further generalization of the Laplace transform 
method gave a sampling of the current interests i» 
pure mathematics. The multiplicity of represen 
tations in sete of integers was discussed in two papers 
Ordinary physical space received attention when i 
was shown that a classical theorem is equivalen 
to the fact that the closest possible packing o 
equal spheres about lattice points occurs when th» 
centres form the face-cen cubic lattice. 


Nuclear Physics. This sub-section received thirty 
eight reporta, of which twenty-six were read at it 
two seasions, and the remaining thirtean reporte 
by title. The wide variety of techniques anı 
reactions used, nuclei studied and properties measures 
preclude any convenient classification of the papers 

The results of cosmic ray studies were reported i 
four papers while two others presented problems o' 
particle identification in photographic emulsions 
Descriptions of new technical advances included ar 
apperatus for the observation of spin echoes, thr 
stabilmation of a Van.de.Graaff generator, a sidgle- 
crystal scintillation ter, a three-crysta’ 
pair spectrometer, coincidence circuits with resolving 
time of ~10-" sec. and an improved beta-ray 


spectrometer. 

A. description of neutron diffraction im liquid 
oxygen, nitrogen and argon, the successful a © 
of a new method of nuclear spin determinati 
five theoretical papers on coupling, resonance, spin 
and magnetic moment calculations completed the 
programme of this sub-section. 


to this sub-section, eight dealt with radio physice 
problems: radio investigation of the aurora, solar 
noise, design of filters, effect of matching on crystal 
parameters, microwave diffraction and microwave 
spectroscopy. - Members were shown that the thick- 
ness of irregularly shaped particles determined by 
shadow-casting methods is not necessarily accurate. 
Three papers were reported by title. 


Solid State Physics. The fourteen papers presented 
to this sub-section included all those devoted to 
low-temperature theory and problems; four on 


reverse saturation current of germanium 

the self-consistent field of Aut, and the relation of 
vapour density to snow crystal type. Reports on 

is tensile atrengili oF aad niseqer-and obeerva- 

tions Of tho pattern OF mow tails 1m sesdead showers 

were given. A. D. MERNER 
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Section IV (Geological Sciences) 


The twenty-one papers given before Section IV 
included most branches of the geological sciences. 
J. T. Wilson discussed the earth as a heat engine, 
and ita operation under the laws of physics; J. A. 
Jacobe reviewed the composition of the core of the 
earth and how it could have become solid through 
loss of heat by convection, though only conduction 
appears necessary. Some characteristics of grabens, 
rifts, major wrench faults and straight island chains, 
their agreement with E. M. Anderson’s explanation 
of wrench faulta and their oocurrences were discussed 
by J. T. Wilson. H. 8. Heaps gave a theoretical 
analysis of ‘downpunching’, with the stresses pro- 
duoed in the outer crust of the earth by the weight 
of a cylinder on ita surface, and showed that some 
of the resulta apply to the load imposed by an ice 
cap. The interpretation of structural features, seen 
in aerial photographs of south-eastern Ontario, 
was discussed by A. Burlinson. E. 8. Moore gave 
an account of iho structural history of the Porcupme 
Gold area revealed by detailed mapping. 

Two papers described glacial features mapped 
from aerial photographs in the vast territories of 
the north and their interpretation, that by M. J. 
Downie, A. G. Evans and J. T. Wilson dealt with 
the region between the Mackenzie River and Hudson 
Bay, while that by M. C. V. Douglas and R. N. 
Drumniond oovered Ungava. 

Three papers were devoted to the determination 
of the ages of rocks: first, an account of the 
branching ratio of potassium-40 by R. D. Russell, 
H. A. Shiliber and A. K. Mousuf; second, the 
determination of the ages of lead ores from their 
isotopic constitutions, by R. M. Farquhar, R. D. 
Ruasell and J. T. Wilson; and third, the isotopic 
constitution of the Sudbury galenas, by R. D. 
Russell, R. M. Farquhar and G. L. Cumming. 
J. F. Henderson gave a new and more complete 
explanation of the formation of pillow lavas and 
breccias of the Precambrian Shield. M. E. Wilson 
described the pre-Timiskaming unconformity in the 
Rouyn—Beauchastel area. O. Faesaler described the 
surface alteration of some ore deposits from Mont- 
magny and Bellechasse counties, Quebec, and some 
rare minerals from them. The origin and structure 
of the pyritic ore-bodies of Algoma, east of Goudreau, 
and their connexion with the Algoma granite, were 
discussed by G. V. Douglas. An account of the 
origin of the Nova Scotian gypsum and anhydrite 
deposits was given by N. R. Goodman. 

The paper by H. V. Warren, R. E. Delauvault 
and D. G. Routley described the detection of traces 
of molybdenum im vegetation growing where the 
rocks contain the metal. A. R. Byers demonstrated 
that the Miesi Series of the Amisk Lake area, northern 
Saskatchewan, was probably laid down during the 
folding of the underlying rocks. A paper of great 
importance in Precambrian geology was that by 
J. E. Thomason. This peper shakes the foundation 
of present conceptions of the Preoambrian strati- 
graphy in the region west of Sudbury, which has 
long been regarded as a type and classical section 
of the Precambman in North America. It focuses a 
eritical light upon the past work in the region, and 
offers constructive ideas as to how the problems 
raised may be tackled. F. F. Osborne described a 
peculiar concretion conglomerate in the Charny 
sandstone and discussed its origin. L. 8. Russell 
described the discovery of a new freshwater fauna, 
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including terrestrial gastropods and small mammalian 
forms, and showed that it dates the Kishenehn 
formation of south-eastern British Columbia as 
permost Eocene and necessitates some revision 
of ideas on the history of the southern Rocky 
Mountains of Canada. H. 8. Bostroox 


- Section V (Biological Sciences) 


W. A. Clemen’s presidential addreaa on “Some 
Fundamental Problems in the Biology of Pasific 
Salmon” dealt with the systematics, phylogeny. 
distribution and migrations of Oncorhynchus. In 
discussing migration, the author referred particularly 
to endocrine and associated behaviour-pattern 
changes in relation to cyclic environmental factors. 
E. G. D. Murray’s Flevelle medallist’s address 
‘The Story of Listeria” indicated problems in 
comparative pathology, physiology, biochemistry 
of lipids and histogenesis of mononuclear leucocytes 
arising from the discovery of æ bacterial disease 
characterized by monocytosis, focal necrosis and 
œdema, occurring on all continents and in nineteen 
animal species (including man) ın various somewhat 
gpecies-restricted forms without differentiation of 
the causative bacterium. Three other papers 
were also delivered at the first general session. 
“On the Nutritional Requirements of Young Chil- 
dren”, by T. Allen, A. V. MacLeod and E. G. Young. 
reported conclusions from two surveys comprising 
156 children 1-6 years of age, in which nutrition 
asseased from physical, anthropometric, laboratory 
and radiographic observations was correlated with 
dietary consumption of easential nutments. P. 
Dansereau discussed “Interpretation of the Post- 

ial Pine Period in Eastern North Amorea”. 

e considered alternative hypotheses, respectively 
atiributing stages of abundant Pinus pollen durmg 
this epoch to environmental factors and to adapt- 
ation of the prevalent species, and then reviewed 
the evidence provided in six specific instances, by 
geology, climatology, evolution, genetics, taxonomy, 
ecology and sociology. Finally, W. Radforth, in 
“The Use of Plant Materials in Recognizing Northern 
Organic Terrain Types’, described microfossil 
studies combined with form analyses of associated 
living vegetation as aida in the accurate classification 
of terrain for ground and air mapping. 

The second general session consisted of a symposium 
on “Recent Approaches to the Control of Diseases 
and Pests in Plant and Animal Life”. H. Martin 
reviewed chemical contributions resulting from the 
discovery and delimitation (particularly in respect 
of mammalian toxicity) of biological activity in 
synthetic compounds, exemplifled by DDT and 
2:4D. J. M. Cameron discussed the variable 
results achieved in forest insect control by chemicals 
and by biological methods, utilizing sylviculture, 
parasites and predators. F. B. Hutt illustrated the 
importance of genetic differences m resistance of 
anmmals (including man) to infection, and their 
relation to the control of specific diseases. E. G. D. 
Murray selectively reviewed recent advances in 
medical bacteriology, indicating some findings of 
general biological significance. He also suggested lines 
of fruitful investigation, such as determination of the 
specific cellular fimctions affected by antibiotics. 

In a short summary, reference can be made to 
only a few of the more specialized papers presented 
at the meetings of sub-sections. In botany and 
zoology, G. N. Irvine, W. Bushuk and J. A. Anderson 
reported first-order reaction kinetics for orude 
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_ catalase extracta from wheat which, unlike the 
crystalline ensyme, were not activated by the 
hydrogen peroxide substrate. P. V. Vittorio and 
G. Krotkov discussed the synthesis of sucrose and 
starch in detached tobacco leaves infiltrated with 
carbon-14-labelled glucose and glucose-1-phosphate. 
They concludtd that the fructose moiety of sucrose 
arose from infiltrating glucose and not from free 
fructose, but that mfiltrated radioactive sugars con- 
tributed only a small amount of their activity to starch. 

D. E. Wells reported the discovery of Ascocybe, a 
new genus of primitive Ascompyostes, as & common 
saprophyte on wood, while M. Raymond described 
@ noteworthy new hybrid between Hriophorum 
angustifolwm and B. chamessons. L. Butler 
summarized the results of an experiment with largo 
and amall strains of mice ‘involving inbreeding and 
selection to increase the size of the former strain 
and decrease that of the latter. No effect of in- 
- „breeding on vigour was noted. In the large strain, 

mental selection was neutralized by opposed 
effects of natural selection. In the small strain 
effects of natural selection were dominant, and body- 
size actually increased in each generation. 

In physio and medical sciences, W. R. 
Campbell d a new method of photometric 
estimation of serum calcium, based an Schwarzen- 
bach’s reaction and promising routing rapidity and 
precision. Hf. T. English and R. L. Noble demon- 
strated that alth either periodic acid or an 
aquecus extract Lithospermum corceum may 
induce eastigation of human chorionic gonado- 
trophin in vitro, the mode of inactivation differs 
when judged by histological examination of the 
ovaries of treated animals. W. H. Cook and O. V. 
Luzena discussed ice propagation in model systems 
of solutions and membranes, in relation to the 
ability of living cells to survive freexing. Dis- 
continuous behaviour ia favoured by low membrane 
porosity, rapid cooling and increased concentration 
of solutes in the aqueous phase; supercooling and 
nuqleation ahead of the ice t can be demonstrated 
in sucrose and in solutions. ©. A. Mitchell 
presented data i ting that at least two viruses can 
propagate themselves within the bovine mammary 
gland ; resulting locally produced anti- 
bodies may be found in both the blood milk 
serum. J. Tuba and M. I. Robinson reported that 
rat intestinal alkaline phosphatase consists of an 
adaptive portion varying with the dietary state and a 


loca lymphaticaly durmg fat tion, thus 
elevating serum phosphatase levels. A. H. Hutchin- 
son, V. H. Turnbridge and M. Elvin submitted 
photomicrographic evidence for mitosis, syngamy 
and meiosis m Baostllus subtilis (the aaa 
cycle being completed in two hours at 40° 0.), and 
compared the observed structural detail of eachro- 
matic progression with the ac, of other forma. 
. H. Graan 
= . J. W. Horus 


New Fellows 


Six new fellows were elected to Section U1: 
G. A. Adama, H. J. Bernstein, I. Halperin, M. Kulka, 
M. 8. Macphail, J. 8. Marshall ; SU aca AM 
N. Oampbell, Y. O. Fortier, J. W. Watson, L. J 
Woeks ; and six to Section V: J. A. 

. C. C. Heimburger, A. G. MoOalla, J. H. Orr, J. H 
Quastel, E. H. Strickland. 


PHOTOELECTRIC RAINDROP 
SPECTROMETER 


ETHRMINATION of the frequency distributiom 
of the diameter of raindrops in relation to the 
rate of rainfall is an important problem of meteoro. 
logical measurement. Knowledge of this distribution 
is important in the major scientific problem of the 
formation of raindrops and in such practical matbar: 
as protection of aircraft from ice accretion. Several 
methods have been used hitherto, such -as measuring= 
the aize of the pelleta formed when the drops faid 
into fine flour, the diameter of splashes on filte 
paper, or the magnitude of the noise produced when» 
the drop hits a microphone. All had serious dis- 
advantages, such as uncertainty of calibration or lack 
of flexibility in use in natural ram in which the rate 
of fall sometimes changes quickly. 

Now, in the October number of the Quarterly 
Journal of the Royal Meteorological Sootety, B. J. 
Mason and R. Ramanadham, of the t af 
Meteorology, Imperial Oollege of Science and Tech. 
nology, London, describe an entirely new apparatus 
—the photoelestric dene spectrometer—which Ip 
besed on the scattering light by the drope. A 
parallel beam. of light of horizontal axis is produced, 
and the drops fallmg through a rhombus-shaped 
section in this beam of area 72 om.’ scatter light 
into the cathode of a photo-multiplier cell. The 
voltage produced by the light pulse is suitably 
amplified and recorded and the resulta interpreted 
from calibration with drops of known size, The 
apparatus has the t advan that it records 
continuously and account without difficulty of 
obliquely falling drops and of changes im the rate of 
fal. The probability of two drops fallmg through 
the area in natural rain at the same time to give 
overlapping impulses on the recorder is so small that 


ib can be entirely neglected. 


A comparison of this new spparatus with older, 
more clumsy methods has shown very good agree- 
ment. A few records are given in the paper. A series 
taken during ae oe A E the drop — fre- 
quency curve had two modes in the heavier rain. 
The rates of fall varied from 2-48 mm.j/hr. to 0-22 
mm.jhr. All had a mode of drop-diameter at 
0-9 mm.; the 0-22 mm./hr. rain had no second 
mode, and the second modes were 1:4 mm. for the 
rate of 0-66 mm./hr., and 1-6 mm. for the rates of 
1-26 and 2-48 mm./hr. The amount of rainfall 
recorded by a rainfall recorder over several minutes 
during & light shower and the amount deduced from 
the spectrometer réadings agreed to within 5 per 
cent. The raindrop spectrometer is to be used m 
conjunction with a 3-cm. radar in the study of 
condensation processes. 


NATIONAL CENTRAL LIBRARY, 
; . LONDON 
REPORT FOR 1952-53 


T thirty-seventh annual report of the executive 
committee of the National Central Library, 
London, covering the year ended February 28, 1058, 
records an increase in the Treasury grant-in-aid 

£27,250 during 1951-52 to £31,250. The funds at the 
Trustees’ disposal were insufficient to cover the cost 
of the emential reinforcements in the east wing of 
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mthe building. The Carnegie United Kingdom Trust, 
when appealed to, made a special grant of £7,500, aa 
well as one of £750, towards the survey of the regional 

library systems and the National Central Library. 
A joint working party, the terms of reference of 
which were expanded to include further aspects of 
inter-library lending, completed ita work during the 
year, and its report was reoeived by the executive 
committee in 1952, when the recommendations were 
submitted forthwith to the regional library executive 
cormmmittees for comment. A sub-committee af the 
joint standing committee on library oo- tion has 
undertaken a project under which certam university 
and other libraries have agreed to co-operate, by 
within certain periods of years, in filling 
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in many of the greater publio libraries and university 
libraries. 


Com with 1951-52, issues of books from or 

the Library increased by 1,105 to 90,413, 

iaus through university libraries and special outlier 
libraries increasing 


from 16,997 and 9,798, respect- 
ively, to 18,040 and 10,198, while those through 
municipal libraries and industrial and research 
organizations decreased, fram 26,569 and 5,828 to 
28,630 and 5,746, ivaly. Total applications 
decreased slightly (from 101,883 to 100,049), but the 
percentage of applications handled successfully 
moreased from 68:27 to 71-21. Iæues from the 
ish Central Library imcreased from 15,708 to 
16,849 and from the Irish Central Library for Students 
from 12,089 to 12,450. Outlier libraries now number 
225 and lent 24,478 volumes during the year. Books 
supplied by the regional system to other libraries in 
their own regions generally decreased, but university 
libraries, apart from loans under the national system, 
lent 23,905 books to other libraries during the year, 
compared with 21,965 during 1951-52. International 
loans also increased: 2,154 books were lent to 38, 
and 1,026 books borrowed from 21, countries. Pro- 
grees is also reported in the National Union Catalogue 
and the Union Catalogue of Russian Books and Period- 
icals, and the Sheaf Catalogue for German War-Time 
Books was completed. 
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FORESTS OF THE BELGIAN 
CONGO 


NDER the title of “Forest and Timbers 
of the ” the Institut National pour 
l'Étude Agronomique du Congo Belge is publishing a 
monograph of which the first part has now a 
This part, which is an introduction to 4 y of the 
botanic and forest characteristics of species of the 
Congo foresta, points out that Belgian foresta alone 
can only supply & little more than half her timber 
ts; and as they are chiefly conifers they 


in the same way as Britain, upon 
markets, Soandinavian and United States, for the 
rest of her requirements. This has brought to the 
notice of & section of the public and to the Belgium 
Government that the Belgian Congo is one.of the 
oe ners d Tine aa fendo Agronomique dn 
Introduction. By Bann Te ail coe a TEATS platen 
(Brussels, 1053.) 190 Bolg. francs, 
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countries which possess the greatest areas of dense 
foresta on the globe; for all the central part of the 
Belgian Congo is covered with the great equatorial 
foresta of Central Africa, and these are estimated to 
amount to 125 million hectares, consisting of tho 
diversity of species found in mixed tropical forests and 


‘Tepresenting, says the monograph, milliards of cubic 
timber. 


metres of 
At first mght it would be asked why has this great 


source of timber wealth not been already drawn upon ? 


The answer, it is stated—and the Brith began to 
discover thia for the ical forests more than 4 
century ago in India—is found in the inaccessibility 
of the foresta, difficulties of exploitation, extraction 
and rt; but a start has been made. As was 
also found in India, there are difficulties in intro- 
ducing new tropical timbers on the world markets, 
conservative timber merchants, architects and other 
users of timber being against such new importations. 

The first i however, is the necessity 
of ing the botanic contents of the foresta; and 
the whether a timber species of marketable 
value exists in sufficient abundance in a section of 
the forest to make ita exploitation & commercial 
BUCOGEB. Also, as Bertin, a French forest officer of 
considerable African experience in the Ivory Coast 
and elsewhere during the First World War and after, 
said in his “La Forestiére Coloniale” (Paris, 
Larose, 1919): ‘“‘lmpossible de s'intéresser à des bois 
dont on ignore même le nom”. It is considered, and 
probebly correctly, that the Congo forests are not 
enough to provide for all the requirements of Belgium 
both in quantity and quality. 

This monograph is being prepared with that object 
in view. It has the double purpose, botanic and 
forest, and will provide in subsequent parte a botanic 
and physical description of each species dealt with, 
followed by the mechanical and technological pro- 

ies of the timber. In fact, much of it is on the 

of Gamble’s “Manual of Indian Timbers” first 
published in the latter part of last oentury. This 

Pe ee ee ee 
. P. BTEBBING 


MOTOR RESPONSES EVOKED 
BY THE DORSAL OCELLI OF 
SARCOPHAGA ALDRICHI PARKER, 
AND THE ORIENTATION OF THE 
FLY TO PLANE POLARIZED LIGHT 


By Da. W..G. WELLINGTON 
Forest Insect Laboratory, Seult Ste, Marte, Ontario 


has been suggested that the dorsal ocelli of 
adult insects are only stimulatory organs, capable 
of increasing any to stimuli received 
the compound eyes, but moapable of evoking a 
motor response by themselveas!*, Behaviour iog 
that support this view include those in which bees 
or antet acted as though blind when only their 
ocelli were uncovered, and those in which bees’ 
and Drosophila’ reacted more rapidly to sudden 
variations in light intensity when their ocelli, as 
well as their campound eyes, were uncovered. 
Adult ocelli vary in Rip ieee and Wiggles- 
worth? has pointed out that their function may not 
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however, have ocelli that are quite similar to the 
ea wilies— 


i - lateral ocelli of the larva of tenthredinid 


meects that certainly exhibit motor responses to 
light. tly, it haa never been completely 
clear why adult ocelli of this type should not evoke 
similar reflex movements quite mdependently of 
any evoked by the compound eyes. 

At the low temperatures (20-23° C.) and low light 
intensities commonly used im laboratory testa of 
light reactions, larves of the Neodiprion sawflies 
orientate themselves much leas precisely to a pomt 
source than they do to intensity gradientea from the 
unobstructed sky outdoors. Even outdoors, how- 
ever, they seldom maintain as steady directions of 
travel -as lepidopterous larve that have several 
stemmate more widely distributed over the sides 
of the head. These facta suggest that the type of 
Be ee ee ee 
mfinenced by several factors. Therefore, it seemed 
worth while to test some adult insecta outdoors as 
well as indoors, so that the effects of natural light 
from the sky could be observed. 

The species used was 


dipterous parasite. 
temperatures, the fly is strangly photopositive, 
and either crawls or flies directly towards a light 
when released. Clippmg the wings does not alter 


this response, so this waa done to specimens 
from escaping during outdoor testa. ies tested 
were always. collected outdoors, since it was 


found that they did not survive prolonged storage 
at room temperature, and that those stored at lower 
temperatures for more than a few hours could not 


cracks after each test, to guard agaist 
produond Hy exposar of a fow oman 
a ga is of the types of tracks 
show the responses to & 
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~< laa 
D £ AB C DE 
L EA Sarcophaga ani a Neodiprion larva to light 


watt lamp In oan anowr: ae fly with 
room with a 6- : a 

ali ite eyes oS Ay i a en Tas 
unecvarad ; C: a fly wiih ooalli ; D: a fy 
Witt ail its eyes coveted | A: a fourth-tnetar larva of N sodiprion 
sertifer (Geoft.). Tracks A'-F : movementa of the indtyiduals 
over be ground on all tracks show 1(-se0, 
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G-watt panel lamp resting cha table in a darkenodm 
room. Tracks A-E’ show the movements of the same 
individuals on cardboard on, the ‘ground outdoors. 
The limes on the tracks indicate 10-sec. intervals. 

In the mdoor group, ek eee Oe eet 
& fly with all ita eyes intact, whereas track B ‘shows 
the movementa of a fly with only ‘its compound 
eyes functionmg. In B, the slower response is 
evident. ‘Track O shows the small amount of 
undirected movement that occurred when only the 
ocelli were uncovered, and track D shows the result 
of covering all the eyes. Track W shows the path 
of a fourth-instar larva of Neodiprion sertifer (Geaff.). 

In the outdoor group, the tracks of moving insecta 
ahowed some orientation with to the sun, 
the direction of which is indicated. . The important 
difference between this and the former seriés is 
shown in O’, the path of the fty with only its ocelli= 
uncovered. Clearly, the movements were as directed 
as any made by flies with more eyes functioning. 

Track D’, the path of the fly with all its: eyes 
painted, was stil similar to D, indoors. Sucha 
amall amount of undirected movement outdoors 
occurs only when blind flies are not too hot. When 
they are overheated, they move more; but, in the 
absence of wind, their movements are still relatively 
undirected. When there is a gentle breeze, the blind 
ioe oar ievel uni celatively almmh [itea Ba PoE 

e sun. 

The flies that made the tracks A’—D’ were all cool, 
but the sawfly larva (2’) was tested later in the day, 
and was hot enough to move directly away from 
the sun’. The irregularities shown in tracks A’—Q’. 
were produced by responses to patches of cirrus 
cloud or amoke overhead, and do not occur 
when the sky is clear. The sawfly was tested when 
there was only haze, so that ita track was straight, 
in striking contrast to M, indoors, 

It has already been shown that larve of various 
species, including those of the sawfiy, N. banksianas 
Roh., respond to rotation of the axis of a sheet of 


arthropods! Fig. 
of responses of adults of 9. aldrické and of a larva of 
N. sertifer to ‘Polaroid’ rotation while the insects 


accompanying pointers 
beside each track in Fig. 2 show the points at which 
a sheet of ‘Polarcid’ was placed over the moving 
Insect, or rotated, or wo. The bars withm 
the circles ihdicate ‘the orientation of the axjs of the 
‘Polaroid’ with respect to the sun, and the black 
circles indicate that the sky appeared 
darker when the axis was orientated as shown. It 
can be seen that maximum darkening usually 
occurred when the axis pointed towards the sun, 
not at right angles to it, and that orientation of the 
axis towards the sun generally resulted in a change 
in the direction of travel. The exception is discussed 
in sequence below. 

Track A shows the path of a fly with all its eyes 
functioning. The first two turns in thig track are 
examples of a relatively rare response that has been 
observed at least once in each species tested to date— 
a change in direction sometimes amounting to 
nearly 180° in response to a 90° rotation of the 
‘Polaroid’ axis—but the aky ee associated 
with it are still not fully understood. The remaining 


4 


PEF X 
\ 


. 





most often 


changes are of the 
observed when the axis is turned through 90°, and 


rection] 


«aro the expected responses to the axis directions 
shown. (Turns are often extremely sharp, within 
one to five body-lengths; but, occasionally, a 
smoother, slower turn is made that does not show 
well ab reduced soele.) l 
Track B shows the path of a fly with only its 
compound eyes uncovered. The marked oon- 
volutions in the.path about one metre after the 
first response to rotation occurred when a patch of 
cirrus passed overhead. Irregularities in weit 
continued to appear as additional wisps of cloud 
followed the first patch and, finally, at the pomt 
Be ee ee 
cloud produced a steady change in larization, 
kad iba nasel rebond (0 A Ge ena esa It 
maintained this heading until the axis was rotated 
to the position that had previously produced no 
response under a clear sky, but this time the 
was obtained under the cloud. Such changes in the 
direction of travel associated with changes in 
polarization are common occurrences under 
cirrus and, occasionally, haze’, and sometimes make 
it impossible to obtain reproducible results, especially 
near large industrial centres. 
Track O shows the responses of a fly with only ita 
ocelli functioning, and track D, on a different scale, 
shows the path of a fourth-instar larva of N. sertsfer. 
ee 
are as sensitive to changes in the po light 
from the sky as are those of the sawfly larva. 
The foregoing results show that the dorsal ocelli 
of adulta of S. aldrichi are quite capable of evoking 
motor responses by ves. Moreover, move- 
ments that flies with only ocelli make outdoors are 
just as’ directed as those made by flies that have all 
their eyes intact. In fact, only two really consistent 
differences were observed outdoors between flies 
with ‘functional compound eyes and those with 
only ocelli. First, those with compound eyes were 
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‘easily startled by movements of the observer, 
whereas those with only ocelli were indifferent to all 
but the most obvious and rapid changes in light 
intensity produced by these movements: Secondly, 
when clouds covered both the sun and the zenith, 
Intact adults seldom stopped moving, whereas 
those with only ocelli invariably stopped until the 
sun reappeared; and, even then, they made only 
undirected movements until the overhead sky 
cleared again. In short, these flies behaved more 
like larve than like adulta. [Aug. 5. 
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HEXAMITA MELEAGRIDIS 
By D. SLAVIN and J. E. WILSON 


Min of culture and Fishertes Veteri Laboratory, 
are ii Lasswado, Midlothian my 
was shown by Hinshaw, MoNeil and Kofoid! 
and by Hinshaw and McNeil’ that a serious 
enterio disease of turkeys in the United States of 
America is caused by & protozoan parasite which 
they named Heramiia meleagridis. A description of 
ita morphology was later given by these authors?. 
In the course of investigating several serious out- 
breaks of the disease in Great Britain, an extensive 
systematio study of the life-cycle of the causal 
parasite was made; our resulta differ in certain 


respects from those already reported. As they revealed 
some hitherto information which may asast 
in a better und 


fission, one producing two, and so on. The 
present work shown this to be erroneous, and 
has clearly demonstrated the reproductive cycle in 


the bowel wall. The most heavily invaded sites are 
the villi of the small intestine, excepting those of the 


by phase contrast, no dividing 
flagellates have ever been seen. 

The life-cyole'as found here is briefly as follows: 
the development of a binucleate cyst from the 
mature flagellate (Fig. 1), uction of invasive 
forms from these cysta, pro ly by breaking free 
of the nuclear structures, invasion of reticulo- 
endothelial cells and tiasue in with formation 
of schironts and merozoites, ich finally develop 
into mature flagellates. 

Cysts. The easiest method of demonstrati 


was to waah out the bowel of heavily inf birds 
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a) invasive forms seen 24 hr. peri tofootion. 
(5, 6 and of sahixont; in seach case the bine has « line pointing to D and 16) Development stages of the mercactte, 
(11 TS catiis (aceasolnine tem of D anacal ax soah andar ciate COIE (18) Tho tanipole as seen Under Phase contrast 


with 10 per cent serum broth. allow the gross matter 
to sediment, and concentrate the mature flagellates 
by centrifugation. The heavy suspension of flagellates 
was then incubated at 37° O., and within two hours 
a hi roportion had encysted. Encystment under 
a aaie coveniip wan aloo oberad bF S Gan: 
trast. The fully developed cyst (Fig. 2) is quite 
round, about 6-0u in diameter, and has a double 
fala e E Some of the flagella may be 
retained for days after encystment. The development 
of the invasive form from the oyst has not been 
completely traced, as not many of our expermentally 
infected birds were destroyed for examination within 
24-48 hr. after exposure, but the earliest forms seen 
at 24 hr. are as in Fig. 3. They are about 1-5-2-0 u 
in diameter, have very dense chromatin with acidophil 
cytoplasm and probably arise in twos by simple 
freeing of the nuclear structures of the cysts. Some 
of these early forms may ahow double chromatin 
structures (as in Fig. 4) or even treble anes, but the 
chromatin is always unevenly divided and always 
dense. 

Sehdsogony cyole. The earliest schizont is a round 
pale pinkish-staming structure with a large dense 
chromatin body to one side and always a smaller 
round blue body at the other side, as in Fig. 5. The 
blue body may or may not have a number of small 
dense chromatin dots (up to eight have been counted 
in some), and appears to play an ‘essential part in 
the division of the chromatin of the schizont. Some- 
times, as in Fig. 6, a amall chromatin dot is seen 
closely attached to the blue body, and it is not clear 
at t whether the chromatin structures of the 
lena are exteudad bythe bine body or whether 
the blue body aimply initiates division of the 
chromatin already present in the schizont. The 
latter seams the more likely process, as in schizonta 
with only one chromatin mass this is always large 
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and in schixonta with several chromatin bodies these 
are always smaller. Whatever the process involved, 
the final picture is as in Fig. 7. This shows s charac- 
teristic schizont with seven chromatin bodies (the 
highest number we have seen) and the central blue 
body. A constant feature of these sahisonts is the 
j i of division of the chromatin and ite 
density, and the presence of the blue body. 

The subsequent development of the flagellate frorm 
the schizont is not alear, but examinations so far 
indicate that the chromatin bodies break up inte 
merozoites about 1-0 u in length and similar to that 


‘shown in Fig. 8, as m sick birds Killed before the 


appearance of flagellates in the mtestine there have 
been noted groups of three to four smal] merozoites. 
One achizont has actually been photographed showings 
this break-up of a chromatin y, but it has not 
been illustrated here as there is still some doubt of 
the process at this . The develop- 
ment process in Figs. 8-12 and in Fig. 1 have beer» 


“clearly traced. The merozoite in Fig. 8 is a little 


more than 2:0 u long, with bluish homogeneous 

lasm and a dense purple-staming round nucleus. 
As this enlarges, its cytoplasm stains more faintly 
and a few vacuoles develop as in Fig. 9. Then the 
nucleus breaks up and primitive development of the 


enclosed 
within the body of the parasite although they have 
not been illustrated here. The next stage is the 
tadpole form (Fig. 12) and this precedes the mature 
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and t the rest of the photograph be 
seen retioulo-endothelial cells packed with development forms of 
the parasite, probably the stages of Figs. 9, 10 and 11 


Milagellate. It is about the same size as the mature 
MHagellate and has a long streaming membrane 
anclosing the posterior flagellum. It is rather grace- 
Mfully motile in contrast to the active zigzag move- 
«nent of the matore flagellate and proceeds by waving 
mihe posterior membrane and sending undulations 
down the body. The anterior flagella are probably 
reent at this stage also but enclosed within the 
y of the parasite or under a covering membrane. 
Both Figs. 11 and 12 were drawn from phase-contrast 
<ramination, and although this method shows up 4 
mgood deal of internal structure, ıt has never been 
possible to see the anterior flagellum of the tadpole 
forms. f 
When the parasité has develo motile forms in 
the retaculo-endothelial oells of villi, they make 
their way through the epithelium into the lumen of 
the bowel and immediately go down into the glands 
to feed and mature. In sections of bowel from 
heavily infected birds, the reticulo-endothelial cells 
of the villi are packed with developmg forma of the 
parasite (Fig. 18), while the glands are packed with 
flagellates. These two factors suffice to make the 
disease a most difficult one to treat, as an offective 
therapeutic agent would have to destroy the 
developing forms of the parasite in the retioulo- 
endothelial celles of the villi or kil the mature 
parasites deep in the glands. Most of the established 
antiprotozoal drugs have been tried here on arti- 
ficially infected poulta, and none was found which 
effectively did either. Few had even any action tn 
vro, but liquid ‘Entramin’ killed within minutes. 
Birda given it in drinking water had a higher rate of 
survival than -untreated birds, as a proportion of the 
parasites were killed when they entered the lumen 


of the bowel. The initial deval t of the parasite -~ 


m a new host directed establishment of a 
population, and when birds first show symptoms of 
illness the schizogony cycle is well advanced and the 
foundations laid for further severe progress of, the 
disease. The therapeutic agent of choice would 
therefore be ane which killed the developing forme 
m the bowel wall. i 

As it was not possible to watch the actual develop- 
ment of each-form of the parasite into the succeeding 
one by tissue culture or by examination of material 
from birds killed at set intervals after artificial 
infection, some gaps in the life-cycle have had.to be 
lied in deduotively. These are the development of 


~ 


from the schizonts. However, it is felt that further 
study will prove the deductions made on these stages 
to be substantially correct. 

Hexamitiasia is a deadly disease, and the mam 
bulk of the present work was directed towards 
finding an effective curative agent; when once the 
salient points in the life-cycle had been unoo 
not many birds were slaughtered solely for more 
detailed study of the developmental stages. 

A number of Heramsia muris from white rate was 
examined both under phase contrast and in stained 
smears. The morphology was found to be as stated 
by Wenyon‘. Apart from some resemblance in 


meleagridss, and the two will eventually have to be 
placed in separate genera. 


1 Hipabew, W. B., MaNel, I, and Kofald, O. A., Corawl Vet, £8, 281 

' Hinshaw, W. R- and MoNell, H, Twrkey Talk, 1, 5, 7, 21 (1939). 

. sae apn amanda W. B., and Kofold, 0. å., Amer. J. Hyg., 24, 
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‘ADENOSINE TRIPHOSPHATE- 
CREATINE TRANSPHOSPHORYL- 
ASE’ AS RELAXING FACTOR 
OF MUSCLE 


By Da. L. LORAND 


Institute for Muscle Research, Marine Blologiea] Laboratory, 
Woods Hole, Massachusetts 


HE recently published work of Goodall and 
A. Q. 8zent-Gyorgyi' clearly showed that-—apart 
from certain ionic i ta—there are at least 
two factors in musele jointly concerned with relaxing 
the adenoeine triphosphate-induced tension of glycer- 
mated fibres. discovered that one of these is 
hocreatine and the other was shown to be 4 
heat-labile, non-dialysable component that could be 
obtained from muscle by extraction with 0-05 M 
sodium bicarbonate. This second principle, called 
X-factor, was presumed to be a protein (or peveral 
proteins), and it was also inferred that it may turn 
out to be an enzyme for which phosphocreatine is & 
substrate. The present communication reports the 
identification of-this relaxing in component of 
muscle, showing that it is ‘ osine triphosphate- 
creatine transphosphorylase’, catalysing the reaction : 
phosphocreatine + ADP ~& creatine + ATP. 


Musole fibres. For test material, bundles of muscle 
fibres were cut out.from rabbit peoas and washed 
with 50 per cent (v/v) glycerol at 0° C. for 24 hr., 
according to A. Szent-Gyérgyi*. The fibres were then 
treated for five days at — 20° O. with 50 per oent (v/v) 
glycerol containing 0-08 M sodium bicarbonate. 
According to Goodall and A. G. Szent-Gyérgyi', this 
additional treatment washes out all relaxing factors 
from the fibres. Indeed, this was borne out by the 
control runs, an example of which is shown im Fig. 1. 
After treatment for five days, the fibres were stored 
m 50 per cent (v/v) glycerol at — 20°C. 
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Fig 1. Upper curve: ATSot ol Si bortanng the pH In tha praenos 


Lower ourve : Paane GF albarnating ths get ln tie annn oe 
muscle extract. hocreatine, 


Goodall and A. G. Szent-Gydrgyi', and the testa were 
carried out at room temperature. The fibres were 
incubated in the test solution for 15 min. prior-to 
mounting in ‘the isometric tension recorder designed 
-by GoodalL. Both baths, in which -the fibre ia im- 
meraed alternately, contain test fluid of identical 
composition: 0-3 ml. 0:05 M sodium adenosine 
triphosphate, 0-3 ml. 0-1 M sodium phosphocreatine, 
and 2:4 ml. of the muscle fraction to be tested 
dissolved in 0-1 M potassium chloride and 0-001 M 
magnesium chloride. Nitrogen is bubbled through 
one of the baths, thereby maintaining a pH around 
neutrality (pH 7-2), while carbon dioxide is passed 
through the other, establishing a somewhat more 
acidic pH (around pH 6-2). If foaming is excessive, 
@ drop of capryl sloohol may be added. Tension 
develops when the fibre is immersed in the neutral 
bath. It can be seen in Fig. 1 that tension develops 
much faster in the system where muscle extract i 
present, together with adenosine triphosphate and 
phosphocreatine, than in the control where only the 
two latter substances are available. ‘This clearly 
indicates that muscle contams a factor that accel- 
erates the development of tension. The same observa- 
tion was made earlier by Goodall and A. G. Szent- 
Györgyi’, who also found that as regards the speed 
attaining full tension the addition of a small 
amount of a neutral solution of cysteme has the 
same effect as muscle extract. 

Full tension will persist as long as the fibre is kept 
in the neutral medium; but as soon as the bath is 
changed for the more acidic one, the tension falls 
abruptly if the relaxing factor m present. In the 
abeence of this factor, acidification reaplta only m 
a slow and small drop in tension, as shown in Fig. 1 

By placing the glyoerinated fibre, m the presence 
of magnesium ions, potassium ions, adenosine tri- 
ee phosphocreatine and the relaxing factor, 

ternately in the neutral and the acidic beth, the 
ee a ae ad 
Telaxation as many, times as the pH is changed. The 
pH dependence of tension in this system served as a 
- useful assay in isolating the factor. The per- 
centage drop in tension when the fibre is placed in 


NATURE 


” 


December 26, 1953 


the bath of lower pH may be taken as a quantitativ 
sign of the activity of the medium. Th 
quantitative evaluation of relaxing activity in th 
rigorous sense may be somewhat uncertain, becaue 
ibis dedi to know for certam that the penstratio 
of the relaxing factor into the fibre and ita distribu 
tion within is complete and uniform all the time 
In spite of these uncertainties, if a physico-chemical. 
homogeneous substance could be isolated that woul 
cause relaxation when applied in small concentra 
tiong, it would be highly probable that the isolate 
material was identical with the relaxing factor. 
Isolation and charagterssation of the relaxing factor 
Since ita outaet, it has been the purpose of this work 
to decide whether enzymes that uur aa ga 
adenosine diphosphate would act as relaxing factor 
Therefore, initial fractionation of the muscle extrac 
was so directed that isolation steps were included fron 
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Banga’s description? for p ‘adenosine tri 
phosphate-creatine phosphop act 
Ivity was determined by the sabre used by 


hocreatine (as ‘easily 


this consista of 
_ hydrolysable’ phosphate os the method of Fiske anı 


SubbaRow*) produced in the presence of the enzyny 

from adenosine triphosphate and creatine. It wa 
found that preparations active as woul- 
also cause relaxation of the Er fibre. A 
this point it was of utmost that a newly» 
devised method was made avaiable by Kuby 
Noda and Lardy* for purifying ‘adenosine triphos 
phate-creatine transphosphorylase’. This purificatior 
resulta in an enzyme preparation that is homogeneour 
e eoe aad he clssiecclicnceia. APPA 
atus. I am greatly indebted to Dr. H. A. Lardy 
for hitherto unpublished details of the method oi 
enzyme isolation that run briefly as follows’. 
_ “Rabbit skeletal muscle is extracted with 0-01 Md 
potassium chloride and the extract is fractionatec 
in the following : (1) Heat denaturation o' 
inert protems at 40° O. (2) Fractionation at — 10° 0 
in the presence of 0-1 M acetate ab 
pH 6-5, between 52 and 67 per cent (v/v) of 05 per 
cent ethanol. (8) Denaturation of inert protems am 
20° 0., pH 8-5, 60 per cent (v/v) of 95 per cent 
ethanol, and eee of the protein magnesium 
gaits at 20° 60 per cent (v/v) of 95 per cent 
ethanol, 0:03 M sulphate at pH 8-8, 
followed. by Ronee. eee with 0:07 M mag- 
nesium sulphate, pH 9-0 at 0°O. (4) Fractionation» 
at 0° O. in the presence of 0-1 M manganese acetate, 
pH 6-8, betwean 56-6 and 65 per cent (v/v) of 95 per 
cent ethanol. (5) Precipitation of the enzyme at 
0°O. in 0:08 M sodium chloride, 0-005 M zino 
acetate, pH 7-0, 84 per cent (v/v) of 95 per cent 
ethanol.” 

During the course of the isolation of the enzyme, 
the various fractions were tested for relaxing activity, 
thereby obtaining an estimate of the yield and degree 
of purifloation of the relaxing factor. A typical 
example may be cited. It was found that the super- 
natant of fraction 1 caused a 60 per cent drop of 
tension. Fraction 2 did the same when up 
to the volume of the supernatant of fraction 1. Also, 
a 60 per cent drop of tension was cbtained with 
fraction 4 when made up to 4bout two-thirds, and 
with fraction 5 when made up to about half the 
volume of the supernatant of fraction.1. This implies 
that about 50-60,per cent of the total relaxing activity 
present in the supernatant of fraction 1 can be 
recovered in the final fraction. At the same time, the 
total protein content of the supernatant of fraction 1 
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«vas found to be 36-50 times greater than that of 
Mfraction 5. Thus, from the point of view of erp: 
activity, a purification of 18—30 fold has been achie 
Between fractions 1 and 5. Since the yield and degree 
of purification of ‘adenosine triphosphate—creatine 
mtransphosphorylase’ obtained by the procedure is of 
=the same order of magnitude‘, it is obvious that the 
mpurification of the enzyme resulta in a similar purifica- 
tion of the relaxing factor. 
To corroborate the suggestion that the enzyme 
mand relaxing factor may be the same substance, a 
final check was made using an enzyme preperation 
«of Drs. 8. A. Kuby and L. Noda and kindly given 
to us by Dr. H. A. Lardy. The assays of these workers 
ahowed that the preparation had the highest activity 
-obtainable for ‘adenoaine triphosphate—creatine trans- 
hosphorylase’, and the preparation was homogeneous 
electrophoresis under a wide variety of experi- 
mental conditions, in the ultracentrifuge and also 
by solubility testa. This enzyme preparation was 
highly potent when tested for relaxing activity, and 
Fig. 2 ahows an example of its effect when used in a 
concentration of about 0-3 mgm./ml. 
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Flg. 2. Tenslon-relaxatilon oyoles of glycerinated fibre In the 
presence of um ions, potassium ions, adenosine triphos- 
phate, phosphooreatine and pure ‘adenosine triphosphate- 
ortatine ap horylase’ 
t ~ fibre Immersed in neutral beth; | = fibre immersed tno 
i pH 62 bath 


Discussion. It has been shown that glycerinated 
fibres (representing the contractile element of muscle) 
can be carried through full activity cycles of tension 
and relaxation when immersed in a solution com- 
posed of pure substances. Since all constituents of 
the medium are used ın phymological concentrations, 
it would appear that the development of tension and 
subsequent relaxation proceeds also in living muscle 
by the same mechanism. When glycerinated fibres 
are in a solution containing potassium ions, mag- 
nesium ions, adenosine triphosphate, phosphocreatine 
and pure ‘adenosine triphosphate—creatine trans- 
phosphorylase’, alteration in the pH from about 
pH 7:0 to about pH 6-0 can initiate the activity 
cycle: neutral pH favours contraction, and the lower 
pH relaxation. It has been shown that such pH 
changes oan occur in the intact muscle fibre. More- 
over, according to Dubuisson’, relaxation 1s associated 
with an increase in pH, which again pointa to the 
possibility that an alternating change of pH inside 
the muscle fibre may be the actual ‘trigger’ for 
Initiating contraction and relaxation. The recent 
work of Bozler* and Goodall and A. G. Szent-Gyorgyi? 
showed that small amounts of calorum ions may have 
an equally important part m initiating the activity 
cycle: the presence of calcium ions favours con- 
traction, their absence enhanoes relaxation. In the 
living muscle, pH. and concentration of calcium ions 
may turn out to be independent or complementary 
parameters in controlling the activity cycle. 

‘Adenosine triphosphate—creatine transphosphory]- 
ase’ has been suspected by several workers to be 
involved in the relaxation of muscle; the present 
work is the first definite proof to that effect. It has 
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bean shown that phosphocreatine facilitates relaxa- 
tion only in association with the enzyme. Thus it 
seems that relaxation means rephosphorylation of 
adenosine diphosphate bound to the contractile pro- 
teins. In such a picture, the state of muscle when 
contraction ig initiated would correspond to ATP:ayr 
(‘AM” index signifies that the nucleotide is bound to 
actomyosin) and to ADPayr when contraction is 
complete. If during contraction the protein-bound 
adenosine triphosphate is dephosphorylated, relaxa- 
tion can be described as follows: 


transphosphorylase i 
creatine 
+ ATP aw. 





Phosphocreatine + ADP-aar 


Future expermments may show that systems that 
ean produce adenosine triphosphate (such as the 
phosphocreatine plus ‘adenosine trphosphate-crea- 
tine transphosphorylase’ system) have an effect on 
purified actomyosin similar to that on the relaxation 
of the glycerinated fibre. In this connoxion, ıt 18 
interesting to recall some experiments of Lak: 
(personal communication). He noticod an apparent 
volume increase of the myosin B ‘superprecipitate’ in 
the presence of creatine, magnesrum ions and dialysed 
muscle extract. (It is conceivable that appreciable 
amounts of phosphocreatine were formod in this 
system that were responsible for the observed effect.) 

The relaxation of muscle fibre being equivalent to 
rephosphorylating the adenosine diphosphate bound 
to the proteins, it ıs to be expected that, besides 
‘adenosine triphosphate—creatine transphosphorylasc’, 
other enzymes, too, that can produce adenosine tri- 
phosphate from the diphosphate, would facilitate the 
relaxation of the muscle fibre. Such a potentially 
active substance would be myokinase, which produces 
adenosine triphosphate by dismutation of two 
adenosine diphosphate molesules. One would expcot, 
however, such systems to work more slowly in pro- 
ducing relaxation, and therefore they would only be 
of secondary importance from the physiological point 
of view as compared with the phosphocreatine and 
‘adenosine triphosphate—creatine transphosphorylase’ 
system. The relaxing factor described by Marsh’ has 
recently been proved to be a protein!*®; whon 
isola it may turn out to be identical with the 
transphosphorylase discussed in the present work, 
or it may be another enzyme producing adenosine 
triphosphate, such as, for example, myokinase. 

I wish to thank Mr. M. ©. Goodell and Dr. 
Andrew Q. Szent-Györgyi for their help and Mr. P. 
Neal for his enthusiastic work. My thanks are also 
due to Prof. Albert Szent-Gyorgyi for the benefit of 
discussions. 

The work described in this article was carried out 
while on leave of absence from the Department of 
Physiology and Pharmacology, College of Medicine, 
Wayne University, Detroit, Michigan. It was aided 
by grantas from Armour and Co., Chicago, the 
American Heart Agsociation, the Association for the 
Aid of Crippled Children, and the Muscular Distrophy 
Association. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice ts taken of anonymous communications 


Structure of Adenylic Adds a and b 


Wrrn* the demonstration’ that the main inter- 
~-r nudleotidic Imkage in ribonucleic acids is b : 5’, it is 
‘clear that a final decision between 2’: 5’ and 8’: 8’ 
as possible linkage positions- oan be reached by 
determining the location of the phosphoryl group in 
the isomeric a and b nucleotides obtamed by alkaline 
hydrolysis of ribonucleic acids*. Brown and Todd‘ 
showed that these nucleotides are the 2’- and 8’-phos- 
Paaie of the corresponding nucleosides, altho not 


respectively. 

Indirect evidence! of a physical nature has been 
advanoed for the view that cytidylio acid b is oytidine- 
3’-phosphate ; this evidence, which would also in- 
dicate’ that uridylic acid b is uridine-8’-phosphate, 
is plausible but scarcely decisive. More direct 
eae pee ree wa in the case of the isomerio 
adenylio acids ; hydrolysis of the isomers with an 
agid ion-exchange reain followed by study of the 
mixture of phosphorylated ribose derivatives so 
obtained indicated with some probability that the 


adenylio acids a and b were the 2’- and 
3’-p hates of adenosine (1). This conclusion, 
although probebly warranted, suffers from the defect 


that it rests on arguments concerning the relative 
speeds of phosphoryl migration and hydrolysis durmg 
contact with the ion-exchange resin used. The prob- 
lem of providing rigid and unambiguous proof of 
structure thus remains, and we have attacked it in 
the cdse of the isomeric adenylio acids usmg both 
chemical and physical methods. 

The difficulty which beseta any chemical method of 
structural determination is the ease with which 
phosphoryl migration occurs in the a and b nucleo- 
tides ; the free acids undergo migration in acid, 
although not m alkaline, media, while their esters 
are labile both under acid and alkaline conditions*“ 
Clearly no chemical proof of structure can be valid 
if it involves group migration at any stage. Thus 
the application of the classical methylation procedure 

loyed for structural determination in the carbo- 
h to series is of no value, since phosphoryl migra- 
tion occurs during methylation’. We were able to 
surmount the difficulty in the following way. 

Partial acetylation of 5’-acetyladenosme yielded 
only one 0:0 ladenosine. Treatment of this 
diacetyl] derivative with 0-benzyl phosphorus 0 : 0-di- 
phenyl phosphoric anhydride followed by phosphite- 
phosphate interconversion® yielded a diacetyl- 
adenosine benzyl p hate from which the benzyl 
group was removed by catalytic hydrogenation. 


Ta H kar 
a N 
a N : 
NH, 
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Gentle alkaline hydrolysis of the diacetyladenosine 
phosphate in this way removed the acetyl 
groups and yielded adenylic acid a alone and uncon- 
tammated by any of the b isomer. Since only the a 
isomer was obtained, it is clear that no phosphoryl 
migration oould have oocurred at any stage and 
hence the discetyladenosine used must have been 
b : 5’-diacetyladenosine. The 6: 5’-diacetyladenosine 
was now treated with toluene-p-sulphonyl chloride, 
yielding b : 5’-diacetyl-c-tosyladenogine. Methano- 
lysis of this product under conditions which do not 
cause migration of the tosyl group gave adenine 
énd a methyl tosyl-p-ribofuranoside. The latter was 
separated, methylated and hydrolysed; the sole 
dimethylribofurancee obtained m this way waa 
identified as 8: 5-dimethylribofuranose. I+ follows 
that the original tosylated diacetyladenosme was 
8’ : 5’-diacetyl-2’-tosyladenosine, and~hence that 
adenylic acid a is adenosine-2’-phosphate. 

Parallel with these studies we have also made a 
direct determination of the structure of adenylic 
acid b by X-ray orystallographic methods. This 
nucleotide as colourleas needles with an 
estimated 1-5 molecules of water for each molecule 
of acid‘. Oscillation and Weissenberg aes he a 
gave the unit oell date as: 

B m 


G m 10-086 A.; b = 6-30 A4.; 0 mw IL-BAA.; 
92- ‘5° and space group P2. 

Intensities of the X-ray reflexions were visually 
estimated for the (AO) zone and the projection 
of the structure on (010) was determined. . la 
and 1b show á Fourier synthesis of the electron density 
on this plane and the a of the projected 
molecule. This clearly shows the position of the 
ae ee eee i ener 


3’-phosphate. 
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The investigation 1s being continued for the purpose 

of findmg the cies EE of the molecule, bond- 
—engtha and angles, cea ate of hydrogen bonds, 
_stt., in more detail, and when this has been done a 
ul description of the structure and the method of 
structure analysis employed will be published by one 
of us (M. M. W.). 


M. 8., Kenner, G. W., and Todd, A. R., J. Chem. Soc., 3060 


Í 


Conversion of 3-Aminolsvulinic Acid to 
Porphoblilinogen in a Tissue System 


We showed recently! that porphobilinogen is a 
highly specific prectrsor of porphyrins, and Shemin 
and Russell? have presented evidence that 3-amino- 
Isvulinic acid is & specific precursor of hsm. Shemin 
and Ruasell’s finding has confirmed independ- 
ently in our system (of. Neuberger and Scott?) to the 
extent that, on Incubation with a chicken red cell 
hemolysate’, 3-aminolavulinic acid is converted to 
uro-, copro- and proteporphyrins. The yield of each 
of these porphyrins from 3-aminolmvulmic acid was, 
moreover, identical to that! from an ivalent 
amount of porphobilmogen. The structure of porpho- 
bilmogen® suggests that this compound could be 
formed by the condensation of two molecules of 
8-aminolevulimic acid (see also refs. 2 and 3), and the 
equivalence of the’ two compounds with respect to 
porphyrin formation may be taker as support for 
this idea. We now present evidence indicatmg the 
occurrence of such & condensation in the chicken red 


cell hemolysate. 
When 8-aminol#vulinic acid is incubated with the 
hemolysate,-a substance reacting positively with 


Ehrlich’s reagent can be en to accumulate. After 
paper ohromatógraphy of this maferial in either a 
butanol ~ acetic acid or a phenol—ammonia solvent 
puller only one spot regcting with Hhrlich’s reagent 

found. With both solvent systems the Rp 
sdua and ap of the spots were identical to 
those stein. a crystalline sample of porpho- 
bilinogen. pediocin. The material was oon- 
centrated*; on heating the resulting solution in 
acid’, a porphyrin was obtamed which, on peper 


Porphobiiinogen 


Protoporphyrin 


Produsts formed (agra jml) 


Uroporphyrin 
Ooproporphytrin 





1 
Time (hr ) 


L. Conversion of ee ate add kri a Ph noem 
. n alr. dAmmoleyaliniy acid AAAA 47 agin I. 
obromatograms, behaved identically to the uro- 
porphyrm obtamed in the same way from pure 
porphobilinogen*. Furthermore, conversion to sub- 


acetyl and lactam derivatives’ of porphobilmogen 
was demonstrated. We therefore believe that the 
material formed from 38-aminolsvulinic acid in the 
hemolysate is, in fact, porphobilmogen. 

The accumulation of porphobilinogen, uro-, sopro- 
and protoporphyrins in a hemolysate incubated with 
3-aminolevulinic acid is illustrated in Fig. 1. No 
trace of these substances was formed if the hsamolysate 
was boiled prior to the addition of 3-aminolwvulinio 
aoid. 

We are continumg our study of the interoonversions 
of the porphyrins and their precursors, and, in 
particular, the relation of these processes to the 
biosynthesis of bæm. 

We thank Mr. J. J. Soott and Dr. A. Neuberger 
for a gift of $-ammolsvulinio acid, Miss A. Benson 
for her assistance and Prof. C. Rimington for his 
contmuiIng support. 

E. I. B. DRESHL 
J. E. Farx 
Nuffield Unit for the Investigation of 
Pyrrole t Metaboliam, 
$ Department of Chemical Patho 
University Oollege ry eee chool, 
London, 
Dec. aa 
oR ome ee 
t Shemin, D. amd Rosell, 0.8, J. Amer Chem. Soo, 78, 4873 (10538). 
peepee, A, and Booti, J. J., [Naturs, 178, 1008 (1953). 
ene 6 repent HE, Bioohem. J. (in the press). 


ea aml Rimington, O Nature, 171, 875 (1053). Cook- 
Ho waare IM iT (1863). 
'Westall, E. G.. Natwre, 170, G14 (1052). 


Chromatographic Behaviour of Intermedin 
: as determined by In vitro Assays 


Parag chromatography was used in a recent 
attempt to obtain purified Intermedin, the melano- 
pho io hormone of the pituitary intermediate 
lobe. is communication is submitted because of 
the new assays employed and the interesting chrom- 
atographio behaviour of mtermedin activity. 

Powdered hog posterior pituitary glands were 
treated by the method of Landgrebe, Reid and 
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Waring! for the preparation of potentiated inter- 
medm. The precipitate obtained was dissolved in 
distilled water and the resulting solution was applied 
in a series of adjacent 5-ul. drops formimg a horizontal 
band near the bottom of a sheet of Whatman No. 1 
filter paper. The band was built up by superim 
drops until 17-5 mgm. of pituitary material been 
deposited. The chromatogram was developed in 
ascending fashion at room ture with solvents 
consisting of the upper layer of a mixture by- volume 
of 4 parts water, 4 parta n-butanol and 1 part acetic 
acid. : $ 


When the solvent front had ascended 38 om. from 
the line along which the pituitary material had been 
applied, the chromatogram was dried, and 1-0-cm. 
wide vertical strips from each side were sprayed with 
ammoniacal silver nitrate and 0-2 per cent ninhydrm 
in water-saturated butanol. No reducing carbo- 
hydrates were detected. After the nmhydrin-positive 
areas had developed for several days, the strips were 
moved 1-0 ¢dm. at a time past a 1-0-cm." openmg m 
black paper masking the surface of a General Electric 
barrier-layer photo cell which was connected to a 
microammeter, and upon which was focused a micro- 
scope lamp.. By plotting vertical distance up the 
chromatogram against reciprocal of ammeter reading 
minus reciprocal of ammeter reading when filter paper 
with nothing adsorbed to it was held over the photo 
cell, a crude estimate of the relative amounts of 
ninhydrin-positive material as a function of chromato- 
gram height was obtained. 

The chromatogram. was cut into a series of hori- 
zontal strips and the adsorbed maternal from each 
strip was eluted in 1-0 ml. of distilled water per mm. 
of chromatogram height. 

Elustes were assayed for intermedin activity by 
their effect on melanophores in the excised web of 
the foot of Rana pipiens. Webs were washed m 
amphibian Ringer solution until all melanophores 
were punctate, and cut mto with areas of 
1-0 mm." or less which were placed m depression 
slides. The measure of eluate activity was the re- 
ciprocal of the maximum dilution in millilitres of 
eluate per mililitre of Ringer which caused the 
melanophores to attain p stellate stage of pigment 


~ 


NATURE December 26, 1953 vor 172 


dispersion in 1 hr. Mixtures of eluates gave values 
that were averages of individual values. 

Another assay technique depended on the observa- 
tion that rate of pigment concentration after removal 
of intermedm was inversely proportional to the 
hormone concentration to which the melanophores 
were exposed. Web squares were immersed in 
0-002 mil. of eluate per mL of Rmger for 2 hr., at 
which time all melanophores were reticulate. The 

were then transferred to Ringer solution 
was changed every 20 min. Two hours after 
transfer to Ringer solution, melanophore indices? of 
the web melanophores were noted. 

Fig. 1 shows that ntermedin activity exista in two 
concentration peaks: one associated with a small 
ninhydrin-positive peak with an Hy value of 0-28, 
the other with a ninhydrin-positive area with an 
Ry value of 0:04. The question of whether intermedin 
activity exists in two different molecules or in a mole- 
cule which adsorbs to different substances was not 
Investigated. 

The investigation of which this procedure was a 
part was undertaken durmg tenure of a National 
Saience- Foundation Fellowship. 

i Rosser R. KonN 
Department of Zoology, P 
University of Michi 

aaa erg cos 
Sept. 15. ~- l 
m E tana H., and Wartng, = Quart, J. Exp. Physiol., 
* Hogben, L., and Slome, D., Proc. Roy. Soo, B, 190, 158 (1936). 
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The Fries Reaction 


Ix continuation of the study of the mechanism 
of the Fries reaction!, a systematio investagation of 
the effect of medium on the rearrangement of phenyl 
(I; .#=H)- and p-cresyl(l; 2=CH,)-hydrogen 
succinate in presence of anhydrous 
chloride has been carried out. The reaction was 
accomplished under standardized conditions using a 
constant temperature (117°, boiling n-butyl aloohol 
bath) for 2} hr., the same molecular proportion of 
the ester (0-033 mole), aluminium chloride (0-067 
mole) and the solvent (0-462 mole). The resulta 
are summarized in Table 1. : 

The resulta showed that, whereas phenyl hydrogen 
succinate, when heated with aluminium chloride in 
acetylene tetrachloride or nitrobenzene, gave a mix- 
ture of UT (R=H) and IV, p-cresyl hydrogen 
sucemate gave only IIT (R=CH,)*. The structure 
of the latter acid (III; R=QH,) was inferred from 
the fact that it was not etherified by diazomethane in 


_abeence of methyl alcohol’, and that it give a violet 


colour with ferric chloride**, When the reaction was 
carried out in a solvent the molecules of which con- 
tain o-, p-directing groupe (that is, they are 
susceptible to the attack of electrophilic reagents) 
such as toluene, m-xylene, anisole, diphenyl ether 
and chlorobenzené, the oxo-carbonimh ions:, 


60.CH,.CH,.COOH, combine with the solvent to give 
& noan-phenolic B-arcyl propionic aad (V). The 
method adopted for the separation of the acids MI, 
IV (as ita ethyl ester), and V was based on esterifying 
the mixture with ethyl alcohol and hydrogen chloride, 


then mg MI and IV with sodium hydroxide 
solution. JIT (RH) dnd IV were separated by 
diazomethane!. . 


~ 
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Table 1 
- - I; R= H (6-68 gm) I; R ~ OH, (7 gm.) 
Solvent rennin 
z Mix. of 3 
IO (R = H) 4+ IV*| POR =~ Et IV} Vt IO (R = OH, Vt 
Aostylans tetrachloride 0 5 8 gm. 3-8 gm. — — 
4-06 33 0-88 = — 
Tolnens 0 37 17 1-88 09 111 
m-yione 0-4 19 0 76 8-1 2 88 
Antaoled 142 = pa 1-08 t-25 
PS placate ether 117 06 0-25 5-16 $ 980 
1 54 2 8 2:70 0-55 0-43 
t Orystallived onoo and identified by malting 


* Orude. 
oduct, whioh was orystaliixed several times for purification. 


The results showed also that, in the reaction with 
Bheny! hydrogen succinate, the ratio of the p-hydroxy- 
uid (IV) moreased with the increase in the dipole 
moment of the solvent’ (af. acetylene tetrachloride 
ad nitrobenzene, Table 1). 


A 


bu 


t’.00.0H,.0H,.00,H + 00.0H,.0H,.00,H + 


(V) (m) 
¢mH or OH}; R'm .OH— 2: 40H. 
E E 0. 


The yields of the ß-aroyl propionic acida~ (V) 
macreased by the morease in the nucleophilic ehar- 
ater of the solvent’, and it waa least in the case of 
thlorobenzene. This supports the previous assumption 
xy Baddar and El-Aæal! that the formation of IV 
mod VY takes place by an electrophilic attack of the 


won CO .CH,.CH,.CO,H on the phenoxide — aluminium 
«hloride complex and the solvent le re- 


spectively’. 
It appears, therefore, that ihe: ratio of ‘eto to 
«ara in the Fries reaction, using aluminium chloride, 
depends upon the nature of the ester and the ease 
of formation of the oxo-carbonium ion, on the 
lielectic constant of the solvent, and on the tem- 
socrgture of the reaction’. 
The investigation is being extended to o-, PEN 
and cd ie oa succinates. 
AspEL Farran MARNY 
Fawzy Q. BADDAR 
Wara I. AWAD 


*Of Berliner, H “Daniels, 8. B. and Surmacka, d.n J. Amer. Chom. 
Boo, Th 4070 Ce8t) 

’ Baltaty, R., and Philbps, A. P., J. Amer. Chem. Soc., 70, 4101 (1948)- 
* For a review seo Blatt, A. HL, Chem. Rev., $7, 420 (1040). 
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Thiamine Triphosphate In Bakers’ Yeast 


Iw earlier work on cocarboxylase (thiamine diphos- 
phate) as a phosphate carrier, an unknown spot waa 
often found, not reported ia the previous publication), 
when extracts from liver were 
chromato in order to 
isolate thiamine diphosphate 
from other phosphate oom- 
pounds. This unknown spot 
j gave, like thiamme diphos- 

phate, @ blue flnorescence in 

ultra-violet light after having 
been oxidized with potassium, 
ferricyanide in alkaline solu. 
tion. It also, hke thiamine di- 
phosphate, had biological sot- 
ivity when tested in a Warburg 
apparatus with washed yeast. 
In 1949 Velur et al." reported 
their work on synthetic thi- 
amine phosphate, thiamine tri- 
ard Saat and ita relation to thiamine-diphosphate. 
this compound on a chromato- 

gram with unknown oom- 

aad referred to above, I E K 

ound them to behave in ex- 


p—OH,0.0,H,—, 


Thi 


actly the same manner. At ty Cire 
the same time Roesi-Fanelli Ore 
et al.’ confirmed the occur- Q 


renoe of thiamine triphog- 
phate in rat liver. 

To be able, however, to 
study the mutual relations be- 
tween thiamine tri- and di- 
pr ste, and especially the 
ayn of the two com- 
pounds from thiamine, I 
needed a system in which thi- 
amine could be phosphoryl- 
ated in greater amounts than 


in liver. A ing to Sperber 
and Facwblty betes yeast 
possesses the capacity of phos- 
phorylating added thiamine 
to a rather large extent in the 


@ yeast extract rich in thi- Sean aaa om beter 
amine phosphates. After a ee aie shee aae 
crude p tion, the thi- ated K. Ohromatogram of 
amine phosphates and re- & mixture of thiamme and 
maining thiamine were chrom- 


atographed according to the noe a Ra. 


method of Kiessling and : TDP m ships 
Lindahl’, The results are ae RS oe 


shown in Fig. 1. 
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The compounds are recognized as blue spots in 
ultra-violet light after being sprayed with a mixture 
A tassium ferricyanide and ‘sodium hydroxide 

coholic solution. 

“iho different. ara OF the: hana canoe a 
- chromatograms W and K is due to the high con- 
centration of added thiamine in the yeast extract 
after the phosphorylation process haa been stopped. 

The chromatograms give evidence of a marked 
ability of bakers’ yeast to synthemge not only thi, 
amine diphosphate but also thiamine triphosphate 
from thiamime. - 

A fall description of this investigation will be 
published later in connexion with a comprehensive 
work on the synthesis and occurrence of thiamine 
Phosphates. 
K.-H. Kosssiove 

Institute of Zoophyasiology, 

University of Uppeala. Sept. 14. 
1 Kieasiing, K-H and Lindahl, P. M, Ark. Kemm, 4, 285 (1062). 
* Vell, L, Amiard, G.. and Bartos, J., J. Ihol. Chem., 190,91187 


(1949). 
* Rosel-Fonelll, A., Ailprendi, N., and Pasella, P., Seemee, 116, 711 


‘Sperber, M, and Renvall, A., Biochem, X., 310, 160 (1041). 
* Kiemling, K.-H., and Tindebl, G., Ark. Keni, 6, 271 (1053). 


Isolation of -Quinic Acid from the Peach Fruit 

Manio and citric acids had been the only acids 
found in quantity in peachea', but Peynaud? showed 
that they accounted for only 40-80 per cent of the 


an acid whi ee ee 
value as an unknown acid in applea, 
later shown to be bquinio acid‘. 
Using displacement chromato- 
graphy on an anion-exchange resin, 

pure -quinic acid has now Tea 
isolated from ripe peaches, in which 
it ig sometimes the major acid. 

A set of columns of 


strong ! 

berlite [RA-400’. Using three 
columns, mixtures of known acids 
were resolved by displacement 
with 0:1 N hydrochloric acid. The 
acids emerged in the following 
sequence : acetic, quinic, galact- 
uronic, succinic, a-hydroxyglutaric, 
malic, tartaric, citric, malonic, «- 
ketoglutaric, oxalic and hydro- 
chloric. The separation was sharp, 
except for the contamination of | 
oxalic acid with hydrochloric acid. 
Similar resulta were obtained 
with columns of 4 per cent cross- 
linked ‘Dowex 1', using either 
the hydroxide or the acetate form, ` 
even with three columns oon- 
See a au a ee an 
respectively. ; re 


Starting with an 80 per cent 
alooholic extract, an solu- 
tion was which contamed 


were removed with a cation-exchanger and the acid 
were collected on a column of the weak-base anion 
exchanger “Amberlite IR-4B'. This column wa 
washed to remove sugars, and the acids were elute 
with 2 N ammonia. The solution of peach acids wa 
freed from ammonia and carbon dioxide, and run or 
to a set of five columns of ‘Ambeflite [RA-400’ 
The acids were displaced with 0-1 N hydrochloric 
acid, and the effluent was collected as 800 fraction 
of equal volume. Since the acids emerged in 0-ym 
molar solution, the molar proportion of each acic 
in the mixture could be estimated from the numbem 
of fractions collected. This calculation was confirmed 
by titration. The acids were identified by means om 
paper chromatography in two solvents and by the 
sequence of emergence from the columns, which wae 
as follows: /-quinio, galacturonic, a mixture of minor 
acids inal succinic, -malic, citric and phosphoric, 
followed by hydrochloric acid front. Successive 
acids aa by not more than three fractions. 
aa ah t-malic and citric acida crystallized readily 
ropriate fractions were concentrated. 
one tion from water gave pure l-quinic 
acid as colourleas prisms of melting point 168° 
(literature® 162°) with [a]*f = ~ 44° (literature* 
[a]? = — 44°). The galacturonic acid was ocon- 
verted to mucic acid, and the phosphoric acid frac- 
tions gave the ammonium molybdate test. Eventually 
the acids from approximately 200 gm. of peaches were 
run on to three small oolumns and about thirty 
fractions were collected. The minor acids, including 
galacturonic acid, occupied two fractions and the 
other acids overlapped in one or two fractions. 
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Table 1. Phicn Acips (ocws FER CMY) 


Saou Hiberta a. EL Halo Gokiean 

z RSW, Leetan, 

ANA.W., RAW. 

ioe [awe [oes] ise | 88 

uinios x8 49 38 18 16 
} Tatts 40 30 zo 47 Gá 
Alirio 25 22 36 28 12 
PFhosphoris 6 4 st 5 5 
Others z 4* ad 2 3 


* Incindes significant amounts of galneturonio acid. 


The acids from three varieties of peaches grown in 
lifferent locations, and from Blackburn Elberta 
oeaches taken fromm the same orchard im three 
successive years, were separated as described. There 
was @ considerable proportion of quinio acid in all 
She samples, and it was the major acid in one 
sample of Blackburn Elberta (gee Table 1). AN 
itho peaches used were eating-ripe ; some samples of 
Meas mature peaches will be tested next summer. 

The two solvent mixtures mainly used for paper 
shromatography were alcohol — ammonia — water’ and 
methyl ethyl ketone — cimeole — formic acid — water 
@50: 50:20:16 v/v). Cimeocle was used to hasten 
athe removal of formic acid’, and methyl ethyl ketone, 
mn place of an aloohol, ‘to avoid the difficulties caused 
sby esterification. The separation of the acids (see 
photograph) was as good as that obtamed with other 
solvent mixtures. A similar mixture containing 
mesityl oxide’ gave very low Ep values. A permanent 
record of the acid spots was obtained by spraying 
with glucose and silver nitrate’, and then fixing the 
peper with 1 per cent sodium 


T. M. REYNOLDS 
Division of Food Preservation and Transport, 
Commonwealth Scientific and 
Industrial Research Organization, 
Homebush, N.S.W., Aug. 20. 
Toods*"'s doh Wiley and acne New Tork, 1085). : j 
1 Peynaud, E, O.R. Acad. Soi., Paris, $39, 2474 (1951). 
* Hulme, à. O., and Swain, T., Nature, 108, 254 (1951). 
* Hulme, A. O., J. Esp Dot., 2, 206 (1981). 
air aa a Brinley, R. O, Prookem. J., oe 
bydrate sto", 373 (asada (Prete. Tn Now at 
"ane An DTAS Ro and Stedman, R. J., J. o cae 
onena, ey Mae E. and Masheboouf, M., Bull, Sos: Okin. Biol., 
ahd EL, and Oreal, B. T., Awa. J. Set. Res, A, 1, 08 


1 Gore, D. N., Chem. and Indust , 479 (1961). 
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Seasonal Variation in the Regeneration 
of Root-Cuttings 


Tus recent publication of Hudson: recording an 
annual fluctuation of regenerating capacity in resp- 
berry root-cuttings is paralleled by a number of 
observations’ on root-cuttigs of horse-radish (Armor- 
acta rusticana) made incidentally in this Department 
in the course of other work. These observations 
Indicate that under constant conditions horse-radish 
cuttings show a seasonal variation in regenerating 
capacity, expreased as the mean number of primordia 
formed. root-scear m 10-14 days (Fig. 1). The 
resulta shown are at present moomplete, but it is 
hoped to extend them in the future. The point of 
particular interest, however, is that the 
capacity is low during the months of flowering (in 
Armoracia, during May and June) ; and an inspection 
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Fig. 1. 
which each pot aan abad” = 
of Hudson’s graph shows that the same relationship 
holds for the raspberry (flowering June to August). 
Examination of a propagation table given by 
Graham! shows that of twelve species, all regenerating 
from the roots in the game manner as horse-radish 
and raspberry, five regenerate most efficiently before 
flowering, three after flowering, two erate most 
efficiently in the flowering month and in another 
month, and two regenerate efficiently only during the 
flowering months. Similarly, of twelve species which 
regenerate from stem cuttings, five erate most 
efficiently before flowering, five most efficiently after 
flowering, and only two actually during flowering. 
It is apparent that the antagoniam between 
regenerating capacity and flowering is quite wide- 
spread and, apart from its possible biochemical 
implications, may have an pa eel bearing an 
competition and survival in planta. 


J. Dons 
Department of Botany, . 
University of Southampton. Nov. 2. 
1 Hudson, J. P., Nature, 178, 418 (1953). 
t Graham, B. J. D., Sol. Hort., 4 07 (1936). 


Sperm Storage and Cross-Fertilization of 
Spring and Autumn Spawning Herring 

Ts preliminary communication gives the results 
of some experiments conducted at the Marine Lab- 
oratory, Aberdeen, m 1958, as part of a more ex- 
tensive herring-rearing programme. They show that 
it ia poasible to cross-fertilize the two spawning ‘types’ 
of herring (Clupea harengus) found in the north-east 
Atlantic, one of which spawns in the spring, the other 
in the autumn. 

To achieve this, a technique of lo -term gamete 
storage is required. Polge, Smith and Parkes! first 
reported that fowl tozoa stored in dilute 
glycerol at — 79°C. remained alive for as long a8 
nine months; Polge and Rowson’ found that bull 
spermatozoa remained fertile after storage for nine 
months under these conditions. Similar methods were 


-therefore sleep to the storage of herring gametes. 


Pan as a and eggs were obtained m 

1953 from spring spawning herring caught in 
the Firth of Clyde sample of each of the 
ovary and testes were removed by dissection and 


placed in sealed tubes containing a solution of ~ 
. 12-5 per cent glycerol in diluted sea water (one part 


distilled water to four perta sea water). After an 
interval of thirty minutes at a temperature of about 
8° 0., one sample of each was frozen rapidly by 
placing it in solid carbon dioxide (— 79°O.). The 
other two samples were cooled slowly by immersing 
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. their containers im alcohol to which solid ‘carbon 
dioxide was added in such quantities as to give & 
cooling rate of I’ deg. O./min. Rapid cooling was 
resorted to when the temperature reached about 
-- 80° C. The eggs were found to die, but the sperm- 
atozoe remained alive when kept under these con- 
_ ditions. In early September, ripe sutumn-spawning 
-. herring became available. The storedmilt was thawed 
in water at 40° O. and the eggs from a ripe autumn- 
spawning herring were fertilized. The rapidly-frozen 
sperm gave a fertilization of 85 per cent, the slowly- 
frozen. sperm one of 80 per cent. The were 
placed in a oconstant-temperature tank at 11-3°C. 
and 5 per cent of the total number of eggs hatched. 
This percentagé hatching was the same as that of 
another batch of eggs in the same tank for which 
both parents were autumn spewners. 

This storage technique opens up possibilities for 
testing the interfartility of closely related fish species 
and other animals with different spa times or 
places. Reproductive isolation is one of the criteria 
used in definmg a species, and experiments such as 
that described above might be of value to the 
systamatist. It is proposed to extend these experi- 

Ce ee en eee 


of Cl 

ae. ranks E Dee Fa STE of the 
Heed Institute for Medical Research, Mill Hill, 
London, for his advice on sperm storage, to Mr. B. B. 
Parrish, of this Laboratory, for generous advice and 
help on herring mattera, and to Mr. D. Mille, for 
ageistance im this work. 
J. H. 8. Buaxree 
Marine Laboratory, 
Aberdeen. Nov. 9. . 


t Polge, O., Smith, A. U., and Parkes, A. 8., Waters, 164, 666 (1040) 
* Palge, O., and Rowson, L. H. A. Nawe, 160, 626 (1962). 


Naras Seed Protein 

Tos narar (Acanthostoyos horrida, Hook) is a 
cucurbitacecus plant, which occurs particularly near 
Walvis Bay in South-West Afrioa. The fruit is a 
small melon consisting of an outer rind and ax 
which contain numerous seeds. The fruits 

and the seeds derived from them were extensively 
Fe ag Pua atk cages Sec OL ag shag 


and are still used to some extent m Ë` 


ree ore recently, the seeds have been collected 
and to South Africa, whare they have found 
use in the confectionery industry. Versfeld and Britten! 


Ce ae a 
Sa eagle cl uaa 53 per cent). 
proteins of oil-free naras seed meal were 
extracted with 10 per cent sodium chloride and then 
four volumes of water were added to each volume 


light-scattering photometer’, Se ie ae alee aa 
method of Goring and Johnson‘ for the clarification 

ah ade vary onan pet pa ings hd header al 

ionio strength (J) CEES ae 8 for preperation. 
' In a second preparation the proteins extracted 
with 10 per cent sodium chloride were precipitated 
by saturating the extract to 45 per cent with 
ammonium sulphate. This pre aria: gave a light- 
scattering molecular weight of 341,000 at I = 1-0 
and pH —7-9. Thus, the two preparations probably 
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I = Ol, 
PH = 78 


I = 02, A N 
pH -78 
+ Asoaniing Descending — 
Fig. 1. lectrophoresis diagrams of naras seed protem —sodtum 
dodecyl sulphate complexes 


represent the same protem fraction, and have 6 
molecular weight camperable with values reporteo 
for other seed globulins’. 

Whereas naras seed protein is only soluble ïr 
buffers of high salt content (I = 1-0), it is rendérec 
soluble in buffers of low ionic strength (I = 0-1) by 
the addition of 1 per cent sodium dodecyl sulphate 
This fact alone seems to indicate that a detergent- 
protein complex is formed. The electrophoretic 
diagrams (shown in Fig. 1) obtained for complexee 
prepared at I = 0-1 and 0-2 at pH = 7-8 indicates 
that these are electrophoretically homogeneous. ‘The 
light-seattering mol weighta of these complaxet 
are shown in the le. 


Tu 02 gH = 78 





The molecular weights of the complexes are very 
much lower than that for the original protein, due 
to a breakdown of the protein in complex formation. 
Although the detergent uptake for the two complexee 
is the seme, nevertheless there is æ considerable 
diference in the molecular weights. 
Calculations from the known compogition of the 
complexes have shown that complexes with sodium 
dodecyl sulphate have been formed in which the 
weight of AA per molecule of complex is about 


110,000 for reparations at I = 0-1 and 
I = 0-2 The oaae breakdown of 
the original protein molecule into aixths at I = 0-1 
and thirds at I = 0:2. 

When arachin was treated with sodium dodeoyl 
sulphate under similar oonditions*, an extensive 
breakdown of the protem ocourred, but the sedi- 
mentation constants, and hence molecular weighta, 
at I = 0-1 ani 0-2 were of: the same order. 

This communication is published with the per- 
mission of the South African Council for Scientific 
and Industrial Research. One of us (D. R. O.) wishes 
to expreæ his appreciation to the Leather Industries 
Research Institute, South Africe, for a scholarship. 

F. J. JOUBHBr 
D. R. Coors 
National Chemical Research Laboratory, 
South African Oouncil for 


oe Wa and Bri G., Report of the South Afrean Asocla- 
a iraani of Banoe, Pretoria (L615). 

+ aredbera, T. eS E S1, 3170 (1929). 
B., Halwer, ML, and Speiser, E. J. Opt. Soc. Amer, 40, 708 


“Goring, D., and Johnson, P., J. Chom. Soo, 38 (1059). 
one and 


' Johnson, P., and Joubert, Fq J, Polymer Set, 7, 605 (1951). 
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Inhibition of Fusarium culmorum by 
Streptomyces albidofiavus 


THovGE soil actinomycetes can sometimes elaborate 
antibiotics when grown in unamended sterile soilt, it 
has usually been found necessary to enrich such soils 
with energy sources in order to demonstrate pro- 
duction of antibiotic’. In unsterile soil cultures, pro- 
duction of actinomyoete antibiotics in clearly detect- 
able amounts has only rarely been reported?. The 
following- investigation was made to determine the 
abuity of albidoflavus to inhibit the 
growth of the fungus Fusarium oulmorum under a 
variety of nutritive conditions and particularly with 
small amounts of readily available carbohydrate 
to be unfavourable for luxuriant 
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were seeded at a distance 
from each other on plates of mineral salt solution 
agar oontaining l per cent glucose, growth of the 
fongus towards the actinomycete was checked. With 
only 0-01 per cent glucose, the check was never oom- 
plete and fungal hyphm grew slowly but steadily 
towards the actinomyoete. The effects of other 
sources of energy, more likely to be present in soil, 
were then tested. The actmomycete and the fungus 
were placed at a distance on plain agar buffered to 
pH 7, and dry, finely milled organic matter was spread 
over each organism but not over the space between 
the Organisros, so that growth of the fungus towards 
the actin could be observed. On control 
lates without added organic material, growth of the 

was slightly inhibited. Strong mhibition was 
obtained with dried grass. However, with wheat 
straw, roots, farmyard ‘manure, leaf 
mould, peat and ‘lignin’, antagonism was 
even lees than on the control plates with 
no added material All these organic 
materials and clear extracta of them 
destroyed the antibiotic activity of actino- 
myoete culture filtrates to which they 
were added. Presumably, on the agar 
plates, dried grass enabled the actino- | 
mycete to produce an amount of anti- ” 
biotic in excess of that destroyed by it. 
Bentonite wae very effective in removing 
antibiotic activity of actinomycete culture 


5-70 


42 


effect was also exerted, though to a less 
extent, by other clays and by whole soils. 
Bentonite, when added to an agar 
medium, also strongly reduced antagon- 
the actinomyocete and the 


organisms were grown 
together in sand culture, the addition of 
bentonite reduced but did not letely 
prevent inhibition of F, oulmorum by the 
actinomycete. Thus, the actinomyocete 
could inhibit the fungus by means other 
than antibiotic action. 

A direct lysis of the contents of the 
fungal hyph» by actinomycete mycelium i 
in contact with it was observed in sand 
culture. This direct attack was prevented 


or greatly reduced by the presence of ben- 0 
tonite which, ly, adsorbed the . 20 
lytic agent. was evidence that the 


biotic action or by direct attack, but that 
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there waa some.competition between the organisms 
for nutrients or space. 

In sand cultures there was a direct relation between 
the amount of glucose supplied and the antagonistic 
affect -of the actnmomyocete. This relation was also 
found when bentonite was present, so that a high 
level of glucose presumably increased competition 
for lmiting nutrients as well as influencing the pro- 
duction of antibiotic secretions. Lysis of the 
was also most evident at high concentrations of 
glucose. Siirvival of both organisms together was 
favoured by low concentration of glucose. It would 
appear, therefore, that the conditions which favour 
the luxuriant development of an organiam growing 
in pure culture may often be those that will tend to 
prevent ita growth in association with others. 

. F. A. BKINNER 

Soil Microbiology Department, 

Rothamsted Experimental Station, 

Harpenden, Herts. July 29. 
1 Gotéhed, D., and Biminof, P., PAywopeth., 48, 01 (1082). 
bien G., and Burkholder, P. R, J. Amer. Sos, Agroa., 38, 771 


‘Gregory, K. F. of al, Amer. J. Bol., 39, 408 (1052). 


An Unknown Acid from Brain Extracts 
chromatographed on Silica Gel 

Srvom ition chromatography on silica gel allows 
the simultaneous titative determination of the 
individual acids of the polycarboxylic acid cycle’, 
1t became of interest to apply this technique to the 
measurement of the organic acids in brain tiasues. 
Fig. 1 shows the chromatographic pattern of the 


~ 
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po Warve-length (microna) 


sealed with a layer of petrol. 
eum. jelly. _Liver slices from 


experiments demonstrate that 
chicken-breast miusole andl 
rat-heart muscle will also 
support wm viro growth of 
amœbæ in the absence of 
bacteria. 

The cultures of bacteria. 
free amosbe do not normally 
encyst when grown in this 
manner, but will remain 
10 viable at room temperature 
for periods up to ten weeks. 


2. Infra-red of an isolated midentified Our is to transfer 


an sodium 


tertiary amyl aloohol — chloroform (50 per oent v/v) 
extract of human bram. (Identical patterns were 
found for these extracts from guinea pigs, mice, 
rabbits, turtles and chickens.) The first peak of the 
chromatogram (fractions 15-25), composed of a mix- 


ture of free and esterified fatty acids*, was followed ` 


by a smaller peak (fractions 40—50) for fumaric acid. 


succinic acid. The lactic acid was identified by measur- 
_ Ing the colour produced when canoentrated sulphuric 
acid and P-hydroxydiphenyl were added‘. The 
resence of alpha kKetoglutarate is often indicated 
the presence of a shoulder to the right of this curve. 
Finally, there is a pronounced peak dus to an 
unidentified acid (fractions 130-150). When chroma- 


ponie contains 54:3 per cent carbon and 10-4 per cent 
ydrogen, and the absorption in the infra-red (Fig. 2) 
shows the OH-stretching vibration (3-4 microns) and 
the carbonyl stretching (5: ‘8 microns) vibration. 

This investigation was aided by a grant from the 
National Foundation for Infantile Paralysis. 


F. FRmapBERG 
L. M. MARSHALL 
L. H. NawMan 
i t of Biochemistry, 

Howard University Medical School, 
Washington 1, D.O. 


abe I ARD | » and DaOosta, W. A., J. Biol. Okem. 


~, 1 , Tulane, V. J., and Marshall, L. M., Anal. Chom., 


M, 1 Gosi. 
* Marshall, L. M., and Friedberg, F., Fed. Proc., 11, 253 (1982). 
‘Warkus, R. L., Arch. Bisohem., $9, 159 (1950). 


Bacteria-free Entamoeba InVadens 


Two strains of Entamoeba invadens have been 
growing +n vitro, on serial transfer, for more than two 
years in a bacteria-free medium. The culture medium 
used initially! has been simplified and now consists 
of 10 ml. of 0:78 cent saline solution to which ig 
added & dioe oF hicanter 


"=. 


cultures every thrée or fom 

weeks. Growth of the amabe 
oan be followed by focusing the 16-mm. objective of 
the microscope an the inner surface of the wall of 
the culture-tube where the amoasbe adhere. 

fiver tissue has been crushed with sterile pre- 
cautions in a Shiver’s tissue grinder and used in 
Place of the liver alice without affecting ita growth- 
ee te Further, it has been found that 
iver tiasue made mto a suspension in salme will 
support growth of the bacteria-free amcebe, as will 
the supernatant of this liver suspension when 
centrifuged. In our studies, we have added approx- 
ee ee ee 

saline, homogenized the liver in a Waring blendor 
and then centrifuged the suspension at 8,000 r.p.m. 
for 90 min.;' 1 ml. of the supernatant is to 
10 ml. of 0:75 per cent saline solution and the surface 
of the liquid sealed with a layer of petroleum jelly. 
The medium thus prepared will support growth of 
bacteria-free H. invadans. The growth-promoting 
factor present in the supernatant of the liver sus- 
pension is almost entirely removed when passed 
through a Seitz or fritted glass filter. 

The results of culture experiments using & dialysmg 
membrane to separate the liver from the amobe 
indicate that the growth-promoting substance in the 
liver is not dialysable. 

Studies to test the affect of heat on the ability 
of the liver suspension to support growth of E. sneadens 
show that 100° O. for 5 mm. inactivates the culture 
medium ; 50° O. for 80 mm. does not appear to I i 
its growth-promoting qualities, and liver suspensions 
heated at 56°C. for 30 mm. will support growth 
although growth of the amabe is not so abundant 


provide useful information on the pathogenesis of 
amæœbiasis. It has already been observed that 
associated bacteria influence the course and im- 
tensity of the amabic infections and that, of the 
two strains of E. tnwadens studied in our laboratory, 
one is more virulent than the other. Finally, these 
infections show a definite response to subcutaneous 
Injections of emetine, and may well provide a 
convenient method for the evaluation of amcsbicidal 


r liver, and the culture is drugs. 
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This work was carried out in the Institute of 

“arasitology, MoGill University, Macdonald Oo 

`Q, Canada, with financial assistance from 
dational Research Council of Canada. 

r Max J. Miriam 
é Liberian Institute of the 
american Foundation for Tropical Medicine, 
Harbel, Liberia. 
Miller, AL J., Canadien J. Comp.: Med, 15, 263 (1061). 
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«absence of ‘Incomplete’ Virus Production in. 


certain Influenza Strains 
Comsoswreatsp allantoic inocula of PR8 (influenza 
Mal) virus give rise to particles having the antigenic 
oake-up, hæmagglutmating power and enzymic 
otivity of the seed, but lackmg infectivity. Since 
v bears some resemblance to interference by an un- 
«lated virus, the phenomenon was named ‘auto- 
nterference’?.. The use of this term was rather 
nfortunate: partly because Ziegler e al.* had 
«reviously proposed ib to desaribe the behaviour of 
«id virus preparations containing & large proportion 
f non-viable particles, as first observed by Henle 
nd Henle’; and partly as it led to the belief that 
macomplete virus was produced by oells infected by 
-nore than one virus particle. Indeed, extensive 
heoretical prediptions have been based on this 
asumption’. Experiments, however, soon revealed 
hat, whatever ita mechaniam, multiplicity of in- 
ection. cannot be implicated to account for the facta, 
mas incomplete virus was produced when only I per 
vent of the cells had bean infected’. This piece of 
iegative evidence brought forward by Cairns and 
Jdney is in itself sufficient to invalidate the hypo- 
heais ; here positive proof is furnished that certain 
trains of inflyensa virus do not produce incomplete 
articles even under conditions of multiple infection. 
Fresh preparations of influenza viruses were 
wnoculated mto Pi te of six 11-day-old eggs, 0-6 ml. 
rolumes of ted seed (10*1*7D,,) or a 1074 
lution being given allantoically. Samples of allan- 
oic fluid were removed at the height of infectivity 
after 24 and 48 hr. respectively), and each fluid was 
itrated for hmmagglutinin against 0-25 ml. 1 per 
vant fowl red cella, and for infectivity in log 0-b-fold 
«topa employing five eggs per dilution: The resulte 
btained with the two classical strains, PR8 (A) and 
“CHE (B), are sufficient to establish our thesis; the 
letailed with these and several other strains 
will be published elsewhere. 


6 30-4-0136 
6-24-40 °185 





fe i eens 
the typical behaviour desaribed by von Magnus!, no 
1on-infective virus is produced by the LEB strain, 
although multiple infection has bean ensured by the 
fact t that the mitial inoculum contained approximately 
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eight times as many LD, as there are infectible oelle. 
Thus the simultaneous infection of a cell by several 
homologous influenza virus perticles does not 
necessarily result in depreasion of infective virus 
production. Consequently, the term ‘auto-inter- 
ference’ prejudices our un of the under- 
tying mechanism, and should not be used in connexion 
with incomplete virus production ; it is best reserved 


i applied by Ziegler and his associates’. 
§. Farakas DB St. QROTEH 
Dorn M. GRAHAM 
Department of Microbiology, 
John Curtin School of Medical Research, 
Australian National University, 
Australia. 
Aug. 18, 1952. 


t von Magnus, P., Arokis. Kemi, MB, No. 7 (1947). 
a FY a el L ae a i ead Aled, 79, 
(1044). 


* Henle, Wn and Henle, G., Solenos, 68, 87 (1043) ae 
gh te parum the Watore of Viros Mulimleation, 


* Cairns, H J. F., and Winey, IL, J. Immuaol., 68, 155 (1952). 





Possible P-Q Type Varlation in Infectious 


Laryngotracheitis Virus 


From an outbreak of acute infectious laryngo- 
trachesitis in South Australia! a strain of virus was 
isolated which proved to be highly resistant to 
neutralization by antisera in the pock neutralization 
test. On intratracheal moculation into susceptible 
birda, it gave rise to typical acute infectious laryngo- 
tracheitis in abou} four days, produced a typical 
vaccination reaction when given by the cloacal route 
and gave rise to antibodies fully active agamst a 
type infectious laryngotracheitis virus. On primary 
isolation—it showed some degree of resistance to 
neutralization by its homologous and other infectious 
laryngotrachaitis antisera, but after storage for eight 
months in the ‘dry ice’ refrigerator it was almost 
completely resistant to neutralization by all available 
antisera (see table). Prior to this outbreak, mfectious 
laryngotracheitis was not known to be present in 
South Australia despite a careful watch being kept, 
and no spread of the typical explosive epidemic form 
of the disease in other flocks has followed this out- 
break. A survey of hens throughout South Australia 
showed that, at the time of isolation of this stram, 
about 50 per cent of the flocks had birds with 
demonstrable infectious laryngotracheitis antibodies 
in their sera. 

A. similar phenomenon was reported by Burnet’ in 
1936 in strains of infectious laryngotracheitis isolated 
in Victoria and New South Wales. Burnet stated 
that ‘no qualitative antigenic differences can be 
detected amongst theae strains but the epizootic 
(N.8.W. and BAT) strains are more readily neutralised 
by immune serum than the enzootic Victorian strains”. 
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He also recorded a reduced pathogenicity in the 
Victorian virus. Van der Veen and Mulder’ described 
& variation in influenza A prime virus in which certain 
strains (P) had a high avidity for antibody, whereas 
othera (Q) had a low avidity. Isaacs and Andrewes* 
and later Isaace® confirmed this work and induced 
P-Q and QP vamation in the laboratory. These 
latter workers advanced the theory that the Q 
variant, being able to survive in the presence of 
antibody, was a means of inter-epidamic survival. 
It appears that the mfectious laryngotracheitis and 
influenza variants have several points in common. 
Designating the South Australian and Victorian 
strains of infectious laryngotracheitis as Q and the 
Classical strains as P, we find that, first, the infectious 
laryngotracheitis and mftuenza Q strams have a low 
avidity for antibody whereas the P strains of both 
have a high avidity. Secondly, the Q strains of both 
have been isolated from endemic areas or periods, or 
at the transition at the opening or closing of an 
epidemic, whereas the P strains of both have as a 
rule been isolated during epidemics. Thirdly, Burnet 
demonstrated a lowered pathogenicity in Victorian (Q) 
strains. This has not been demonstrated in the South 
Australian: strams, due possibly to the virus being 
In an mtermediate phase when first isolated. The 
widespread occurrence of antibodies and the absence 
of almically recognizable infectious laryngotracheitis 
in South Australia and the intar-epidemioc history of 
influenza, however, suggest a reduced pathogenicity. 
Lastly, the phase variation in influenza has been 
produced under laboratory control. The evidence for 
infectious laryngotrachertis in this respect is not at 
present convincing, but our South Australian stram 
when first isolated behaved in a manner not inconsist- 
ent with Isasce’s mixed P-Q (4/Perman Gulf/2/52) 
and, after prolonged storage, behaved as a Q stram. 
This may have been an accidentally induced selection 
to a Q-type variant ma previously mixed strain. It 
ig of interest that our strain of mfectious laryngo- 
tracheitis was isolated from a flock in which no 
previous experience of the disease was evident from 
sora taken within the first week of the epidemic, yet 


in an area in which some form of it appears to be, 


endemic. 

The lytic-symbiotic mutation cycle in bacteriophage 
deacmbed by Boyd! appears to serve the same 
epidemiological function as the influenza and 
mfectious laryngotracheitis variations. In the phage 
we have, on one hand,’a phase which is described as 
non-pathogenic, inter-epidemic and associated with 
the maintenance of the ies ; and on the other, a 
phase which is ‘epidemic’, rapidly destructive of ite 
host and provides a wide dissemination of the species. 
It is not to be expected that the antigenic differences 
of the animal viruses would be found in the phage 
variation, a8 in this case it is not a factor associated 
with the host—parasite relationship. Boyd, in de- 
scribing this variation in phage, speculated that were 
such a cycle present in other 
viruses it would provide a more 
convincing explanation of the way 
m which è virus maintains iteelf in 
the inter-epidamic period than a 
chain of subclinical infections. 
It is not necessary to postulate 
a complete symbiotic existénce 
in the mter-epidemic iod to 
be consistent with Boyd’s views. 
Any mutant which is able to 
survive in the immune host 
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without causing undue symptoms would meet th 
requirements. 
M. F. Ponsrorp 
Institute of Medical and Veterinary Science, 
Adelaide, South Australia. 
Aug. 27. 


F and Stokna, Joan, Awst. Vet. J., 80, 8 (1058). 
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[mpulses In Vagal Afferent Fibres from 
tretch Receptors In the Stomach 
and thelr Role in the Peripheral 

Mechanism of Hunger 


It has been shown that there are in the cervica 
vagus of the cat certam afferent fibres which yield 
& discharge of impulses a few seconds after ar 
intravenous injection of phenyldiguanide’ or a 
hydroxytryptamine’. The normal functions of thes 
afferents have now been. investigated. Most of thee 
afferenta end in stretch receptors In the wall of thd 
stomach ; apparently this is the first description Oo 
such receptors. 

As shown in the accompanying figure, these fibres 
yield a discharge of impulses when the stomach 1 
distended with a balloon. Although the threshold 
of distension n to stimulate the receptors 
varied from 10 to 150 ml., all the gastric recepto 
so far encountered showed a great similarnty in thon 
pettern of response. ‘The discharge m some fibre 
showed no tendency to become adapted during a ; 
maintained distension; m others a slow rate o 
adaptation occurred; in no case was a rapidly 
adapting discharge observed. The relation, between 
the degree of distension and the frequency of im 
pulses has been found to be linear. These gastric 
receptors, for which histological evidence exists* 
would therefore appear to be similar to other well 
known stretch receptors, in this particular case their 
function being to signal the degree of distension of 
the stomach. The afferents concerned run in the 
vagi, and these must inevitably play an smportant 
part in the various reflexes connected with the 
stomach. Apart from this, aince they must obviously 
be more active after a meal, they might be responsible 
for the feeling of satiation. A reduction or absence 
of these impulses would in that case tend to produce 
hunger, and on this hypothesis the hunger pange 
could be explained as bemg due to a further reduction 
in the number of impulses during each contraction 
In this connexion the observations and: conclusions 
of previous investigators are relevant*. 


ee ee m #” 


Response of a gastric stretch afferent fibre to e maintained dutension of 
From above downwards : 
intragastro pressure. The 


of the stomach. 
pulses in a gastric stretch fibre; Hea l oe 
oenar ol of dmebarge 1 unaltered throughout tha period of 
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A number of drags when injected into the thoracic 
«rta produce a discharge of impulses smmilar to that 
‘duced by 100ugm. phenyldiguanide. Among 
wm are 5-hydroxytryptamine (100 ugm.), lobeline 

Raa nicotine (1 mgm.), adrenaline (100 ugm.), 

ad glucose (0:5 gm.). The effect of 

on hunger could, therefore, be explained 

— ita stimulating action on gastric stretch receptors. 

irther, a new concept is provided for the association 

blood-sugar levels and hunger. With the present 

rpothesis it would :thus seam possible to recancile 

«o diverse views and observations on the peripheral 
echaniam of hunger. 

My thanks are due to Dr. J. O. Mott for the supply 

yidiguanide, to Messrs. Abbot Laboratories, 


ase, for a the ae supply of 5-hydroxytryptamine, and 


« Mr. Y much technical assistance. 
A. 8. PAINTAL 
Physiology Branch, 
echnical Development Establishment Laboratories, 
Kanpur, India. 
Aug. 1. 
mPaintal, A. Sn J. PAgeiol. (In the press). 
Mott, J. O„ and Paintal, A. 8., Brit. J. Pharmacol, 8, %38 (1051). 
Me O Th a Oraa d J. Comp. Neurol., 70, 425 
aet er o (198A). ten K L, Ame. J. Phyeicl., 
de tena Ue es AT T 


‘ffect of Two Systems of Management on 
Milk Yield and Temperature of 
Dalry Catti 


e 


Dx the winter season in Egypt, cattle are either 
sept indoors and provided with barseem (Trifolium 
slezandrinum), or taken to the fields and fed with 
he same ration for a period of about ten hours 
Murmg the day. The experiment described here was 
married out at the University i 
“lexandria, in order to study the effect of the two 
ystems of management on milk-yield and body- 
emperature of dairy animals. 

Two groups of native cows, each of three individuals, 
«early in the same stage of lactation, were subjected 
© the indoor and the outdoor conditions for ten days 
alternately for a total period of 80 days. Therefore 
seach group of cows spent 40 days in each of the 
hwo systems. Milk yield was recorded three times 
laily, and the rectal temperature was read at each 
E The average results obtained are given in 

le 1. 

There are no ees ee ren ee 
«nilk yield and body-tam ture of the cows in the 
EWO systems. Fie counts mahi Caly ba sc el 
mn. certain conditions. However, the average tem- 
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perature in the stable during the of study 
ranged between-13-4° and 21-5°C., whereas the 


correspondmg atmospheric temperature was 12:35° 
and 19-7° 0. respectively. 
K. A. ALIM 


Occurrence of Pterophyllum in the Parsora 
Beds, South Rewa, india 


Durnpya February-March 1958, a oollection of 
fossil leaf inypreasions was made by me from several 
localities of the South Rewa Gondwana basin, 
including the well-known | of Parsora, the 
floral TE AREE E of which a long-held oon- 

the age of these beds and their 

A in the system of India. The 
will be described in detail elsewhere, In this 
oommunicstion, I wish to record the finding of two 
specimens of a hitherto unreported frond recalling 
Pterophylum. The frond (Fig. ae is incomplete, 


pinnate, with a stout and straight rachis measuring 
17 om. in length; 6 om. in breadth; pinne linear, 
closely set, more or_leas equal in th with one 


exception, attached to the rachis at right angles and 
by the whole of their slightly decurrent bases ; maxi- 


. mum length exposed of the pinnæ 10 am. and average 


breadth 8 om. ; veins many, averaging fifty, distinct, 
0-5-0: -8 mm. apart, usually bifurcating close to their 
emergence, where they take a narrow upward curve 
and then run parallel to the edge of the pmna, rarely 
showing bifurcation agai. 
In general appearance and form, the Parsora 
bear some resemblance to Nélssonta 
princeps (Old. and Morr.) Seward, and to certain 
large fronds of N. compta (Phillips) Brann?. Since 
not many specimens are available for study at present, 
it is dificult to say whether on the other side of the 
frond, which is not exposed to view, the pinnm are 





Fig 1. Pisropkylhon ap. from the Parsora beds (x about }) 


f 
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continuous over the rachis as is characteristic of 
Nilssonta. However, the pinne jn my specimens 
seem to be laterally A “as in Prercohelioen: 
In addition to this, the bifurcation of the veins olose 
to their emergence and the presence of almost equal 
pinnæ are strongly suggestive of Plerophyllum. I am, 
therefore, inclmed to believe that these fronds belang 
to Rum. i 

The age of the Parsora beds is still in dispute and, 
although # definite opinion cannot be expressed at 
present, i pata en area a a A “eben 
plant fossils which reflect upon the age of the 
flora can be briefly stated here. Danasopsts hughess', 
which occurs in abundance at Parsora, ranges from 
Keuper to Rhsstic. Another Parsora’species, namely, 
Thinnfeldia odontoptercides’,. ia characteristic of 
Rhsstic or Upper Triassic. The genus Pisrophyllum, 
which has now been found im the Parsora beds, is 
known to range from the Upper Carboniferous to the 
Lower Cretaceous, but it is especially characteristic 
of the Keuper and Rhetic floras. 

My thanks are due to Dr. K. R. Surange for his 


K. M. Lam 


Birbal Sahni Institute of Palmsobotany, 
58 University Road, 
Lucknow. 
Bept. 1. 
“Jurassic Flora”, 1, 227 (1900). 
“Foes! Plants’, 8, 400 (1010). 


“Fowl! Plants, R, 538 (1910). 
“Fossil Plants”, 3, 551 (1017). 


Vaginal Cornification of the Mouse 
produced by CEstrogens In vitro 
SuveRaL workers have successfully grown parts of 
the genital tract in tissue culture, but only a few 
studies have been concerned with the action of 


œstrogens under these conditions. Gaillard! was able — 
to stimulate the uterus and seminal vesicles with ` 


“estrone, whereas Emmens and Ludford’ failed to in- 
duce keratinization in explants of rat vagina with 
œstradiol-3 : 178. Recently, we have successfully 
cultured the vagina of the mouse and produced 


- keratinization by the addition of cestrogens to the 


culture medium. 

Three six-day old litter-mates were 
out and the vagina cut mto six riigs, each being 
spread on the surface of the medium m a hanging- 
drop preparation. This medium consisted of two 
drops of plasma from a cock seven months old, and 


_ one drop of 1:1 extract with Tyrode solution of a 


chicken embryo of eleven days incubation. Two 
explants from each mouse were cultivated on the 
basic medium alone (control group), two had in 
addition 0:01 ml. of Tyrode solution OTA nE 
0-006 pgm. of wstradiol-8 : 178 (low-dose group) 
two had 0-01 ml of e solution containing 
0-06 ugm. of œetradiol-$ : 178 (high-dose group). 
The cultures were incubated at 37-5° C, for or 
four days and examined daily. 

From the second day onwards all explants showed 
a healthy outgtowth, usually of both epithelium and 
fibroblaste. Before incubation the explants showed a 
border of undifferentiated epithelium, two to three 
cella thick, on the inner or outer margins of the ring 
of tiasue, but after twenty-four hours incubation the 
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epithelium was usually visible on both inner m 
outer i At twenty-four hours.it was still 
the simple ‘unstimulated’ type in all-explantsa. Z 
48 and 72 hr. the epithelium of the control gror 
remained but most of the, explan 
treated with ostradiol showed thickening and son 
degree of stratification of the epithelium. In thes 
several layers of flattened ocells a above tł 
undifferentiated basal layer, above them tł 
most superficial layer of cells appeared swollen. Buc 
changes are typical of the castrogen-stimulated vagin 
epithelium im vivo’. Thickenmg and atratificatio 
became more pronounced as the time of incubatio 
increased, and at 72 and 96 hr. some explants ha 
eight to twelve layers of flattened cells beneath a ver 
swollen superficial layer. At 96 hr. some explants 1 
the control group showed slight thickening in a fe 
regions. Undèr polarized light the flattened cells « 
the stimulated epithelium showed strong birefringenc 
in the plane parallel to the basement membrane, bu 
the unstimulated epithelium was not birefringent. 
Most cultures were kept for 96 hr. and were the 
fixed in Zenker with 5 per cent acetic acid, embedde 
in paraffin wax, sectioned serially and stained i 
Mayers hsmalum, picric acid and eosin. Four c 


. the control cultures were treated in this way. A 


were healthy and showed no evidence of stimulatior 


. Five of the cultures treated with the low dose c 


cestradiol-8 : 178 were examined. Keratinization wa 
observed in three of the cultures, and stratification ans 


“pe } 





: old = Htter-~ 
Bections of explants of mouse veers O CURT 


(1) 96 hr. in’ control medium ;‘{ unstimulated epatheltum. — 
hr. in meditim 0-08 awkradiol-3 : 1782 ; 
Seeded epltbellem with horaitfaed a a peal 
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sanibls eee kere were observed in the fourth. 
mno fifth was unhealthy and showed no sign of stimu- 
mion other than-the t layer of superficial 
‘ls. Four of the qultures which received the high dose 

` eetradiol-3 :17B-~were also examined. All were 
salthy’; two were keratinized, one became stratified 
id poesibly keratinized, and one failed to respond. 


mae histological ce of the epithelium in oon- 
ol and in treated explants, respectively, is shown in 
mos. 1 and 2. 


In more recent work, the above experiments have 
æn repeated with some modifications of technique, 
ith m@atrone, œstriol, estriol ghucuromde, wstradiol- 
: 178, equilm and diethylstilbcestroL Similar resulta 
«vo been obtamed; a full description will be given 
sewhere. ` 
The results reported above indicate that wetrogens 
e capable of producing vaginal ocornification tm 
éro. This findmg is important in discussions of 
«0 mode of action of these hormones. By means 
` the double-vagmal pouch technique, Robeson and 
dier* and Emmens’ showed that the intravaginal 
ition of true is purely local. Our resulta 
rectly corroborate these earlier findings and render 
atenable the recent thesis of Sxego and Roberts 
«at costrogens have to be ‘activated’ by the liver 
afore they are capable of exerting their action. 
Hechter, Lev and Soskin’ believe that the develop- 
ent of hyperemia is esential for cornification of 
«e vagina. Our results do not support this view, 


<b suggest that the cstrogens act primarily on the 
sponding cells. 
Mangarner H. Harpy 


m@ivision of Animal Health and Production, 
Commonwealth Scientific and 
Industrial Research ization, 
McMaster Animal Health Laboratory, 
Sydney, N.8.W. 


J. D. Brcomrs $ 
- P. J. CLABINGBOLD 


Department of Vetermary Physiology, 


University of Sydney, 
Sydney, N.S.W 
Oct. 18 
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Acetocarmine as a Nuclear Stain in 
Rhodophyceae 


Ix recent years, the earlier acetocarmine technique 
f Belling has been modified by Godward? and also 
avo and Pocock? for use in staining the nuclei of 
arious Conjugalea and Volvocales respectively. So 
ar as is known, the technique has not been applied 
reviously to the Rhodophyceae, and at the suggestion 
«f Dr. K. M. Drew, therefore, an attempt has been 
See a eee or ere, ee ee 
wethod. 

Of those available for use, the ee have 


tained successfully: Porphyridsum oruentum (Ag.) 
a a lia aac Ag., P. umbilicalis 
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See Pustio PO 


Drew, A 

epirograpAidis Schiffner, | 7 
Lyle. YL S E aan Ag. (= G. flosoulosa 
Batt.). However, Polyides caprinus (Gunn.) Papenf., 
Furcellaria fastigiata Lamour. and Dumonita snorassata 
Lamour. have not stained satisfactorily, and this may 
be due to the thick mucilaginous cell walls and large 
amount of floridean starch that surrounds the 
nucleus in some of the cella of these species. 

The method which has been employed is a modifice- 
tion of those previously tried and is as- follows: 
(1) Fix material in 3:1 absolute alochol-acetic acid 
for ten minutes to a few hours. Best resulta are 
obtained when the material is stained soon after 
fixation. (2) Bring material down to water through 
90, 70, 50 and 30 per cent alcohols. (8) Wash (two 
or three changes) with distilled water. (4) Mordant 
in freshly prepared 4 per cent mon-alum for 5-20 
minutes. (5) Wash (two or three changes) with 
distalled water. (6) Place material on elide and add 
acetocarmine ; cover, and heat to boil (repeat boiling 
twice or thrice). (7) If material requires spreading, 
squash with cloth-covered finger. (8) Add fresh 
acetooarmine to margin of cover-glass, heat again and 
keep slide warm for ten mimutes on hot plate. 
ing to (MoOlmntock’s) 
method recommended by Manton’. emmporary 
preparations invariably look more elegant than 
permanent ones.) 

As the method is a rapid ome, it has been found 
very useful in determining times of nuclear divisions, 
for example, in tetrasporangia and germinating 
tetraspores. In illustration of the resulta, 8 photo- 
graph of the first mitotic division in a 


tetraspore of Anitthamnion spirographidis Schiffner 
18 reproduced herewith. 


+ . . 





Prophase of Swi mutouo divide m gormmeimg talzespore 
OT A MERON Sali a poo fr Permanent aostocarnnine. 


I wish to expreas my thanks to the authorities of 
Banaras Hindu University for awarding me a Holkar 
Fellowship engbling me to study in Manchester, and 
to Mr. E. Ashby-for the photograph. 


C. 8. Prawasa Rao 
Department of Cryptogamioc Botany, 
University, Manchester. 

Oct. 28. 
* Godward 3L B. H., Weture, 161, 208 (1948); Ama. Bol, WS, 14 
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Detection and Recording of Optical. 
Transients by Photo-multipliers 
Tum use of photo-multipliers for the detection and 


recording of optical transients is well known in the. 


` fields of gaseous and of scintillation 
counting. In both these fields, involving time- 
intervals short with a microsecond, the 
limit of detection of the system is set by the shot 
noise associated with the photo-current and not by 
the thermionic emission from the cathode. The 
thermionic emission from the cathode of a photo- 
multiplier is usually quoted as about 10-* amp./cm.! 
or approximately lot amp. for the whole cathode. 
This to an. average rate of emiasion of 
electrons of approximately “one electron i in ten micro- 
seconds, and the probability of ‘emission of an 
electron during any interval of time short compared 
with ẹ microsecond is small. 

- The shot noise associated with a photo-current I, 


is given by : 
. (tnim = (Bal ,.d/)1/8, : (1) 
where åf is the bandwidth of the system and e is the 


electronic 
If wa tako-the huto detection’ to bo: 


f 


(inom = Ty, 7 (3) 

then I, = 26.8f. ' (3) 

If the output current of the photo-multiplier, gI e 
where g is the is being used to produce & vol 


across an anode resistor F in parallel with the an 
and stray capacitance O, then we may write 
approximately 

sf = 1/2 OR, (4) 
and therefore I = gs/OR, (5) 


where I is the output current of the photo-multiplier. 
The output voltage generated across the anode 


TOMSON- ae 
VY = RI = ge/O. f (8) 


From ion (6) we see that this minimum value 
of V wi ent of the value of R, varies directly 
as the gain of the photo-multiplier and is mversely 
proportional to the capacitance O. In the applications 
quoted above, the amount of light available 1 usually 
not much greater than the minimum amount that 
can be detected, and a certain amount of amplification 
of the resulting signals is needed. By mserting values 
of g and O m equation (6), the mmimum voltage 
which the amplifier will be required to amplify may 
be determined. The output capacitance of an #.O.A. 
. 981-4 type of photo-multiplier is approximately 
5 pF., and therefore a value of 10 pF. may be taken 
for O. The maximum gain obtainable from such a 
photo-multiplier is around 10*, and therefore the 


minimum value of V for detection will be 0-016 volt. — 


From equation (5) we see that the mmimum photo- 
-e for detection corresponds to the release of 
hoto-electron in a time of OA. Smee the eficiency 
ə photo-cathode of the 981-A type of photo- 
Sate tee is such that approximately ten mojdent 
ta are dg ater release one photo-electron, 
minimum le light flux will correspond 
to the incidence of approximately ten quanta on to 
the cathode in & time of OR. 
The above analysis of the mmimum detectable 
signals neglecta the contribution of the 
emission to the noise-level observed at the anode of 
-the aga a nce as this has been shown to be 
It also assumes that the thermal agitation 
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noise in the resistor R produces a noise voltage wl 
is small compared with the amplified shot noise g 
The thermal agitation noise in a resistor is given br 


— (On)ms = (ABTR GA 


Substituting for 3f from equation. (4), we have: 


(tajms = (2ET/0)'™. - C 
In the lmit, when the noise due to the resistor 
equal to the amplified shot noise, . - 

~ g = (2bT'O/64)1!9, . ( 

The above value of g represents the mmimum ga 
which may be used to ensure that the noise acro 
the resistor R is not the limiting factor m the dm 
tection of small values of light flux. It will be sex 
that this mmimum value of gam is independent . 
the value of R but depends on the value of O. F 
a value of O of 10 pF., gmm is 2,500. 

The above analysis has been based on the detectic 
of a light flux, and a similar analysis may be pe 
formed where the object is the measurement of 
light flux to an accuracy of one part in N. To atta 
this accuracy, the mmimum number of phot 
electrons which must leave the photo-cathode in th 
minimum resolution time + is N* and therefore tl 
minimum output current is: 

Imm = N’ gejt. (1m 


Tables 1 and 2 show the minimum output curren» 
required to maintain accuracies of 10 and 1 per oer 


d 


Tablo 1. MOUN OVTPUT OCEKREFTS FOR ACOVRACES OF 10 Par Om 





Resolntion time 

Gain 

sores [tae 
10 16 manp. 1 6m amp. 160 samp. 
°. 105 160 mamp. 16 mamp. 1-6 mamp. 
10° 1-6 amp. 160 mamp. 16 mamp. 
10' 16 amp. 1 6 amp. 160 Mm.amp. 
10* 1600 amp. 16 amp. 16 amp. 


The use of the E.C.A. 981-A type of phot 
multiplier enables currents of up to about 80 m.amy 
to be obtained with a-resolution time of srour 
+ x 107 sec., and therefore the maximum gam whic 
may be used to obtain an of 1 per cent } 
approximately 10%. A gain of 10" lowers the accurac 
which can be obtained to 10 per oent. 

The above analysis shows that it is as importer 
to endeavour to increase the maximum linear curren 
which can be drawn from a photo-multiplier as't 
endeavour to increase the maximum gain which ca 
be obtained. 

I acknowledge the grant-of an 1.0.1. Researc! 
Fellowship which made this work eae 
Department of Electrical Engineering, 

Queen Mary College, E 
University of London. 
Aug. 12. 


Saxum 


No. 4391 


| December 26, 1953 
í FORTHCOMING EVENTS 


Tuesday, December 29 


stoyYal rik ag eat af Zi Albecnarie Btrest, London, W 1), at 
Dp m—Hhr. J. o FRS: “The Ums of Radio Waves”. 
insta Juvenile A (Further 


omens to a 
eotures on December 31° Jammy 28.7 end 6) 


Tuesday, December 29-Friday, january | 
Boruwom «Muasrers’ Assoourion (at Oxford).—Annnal Meeting. 
“ueedzy, December 29 


AtB m ee House, South Parks Road, Oxford). 
fir Gra Hinabei wood od, -R 8.: ‘Thoaghia on the Hvolition of a 


Wednesday, December 30-—Saturday, January 2 
GEOGRAPHICAL ASSOCIATION (a, eee oe ot eo 
doughton Street, Aldwych, London, W.0.2)—Anrmral Conference. 
Friday, January | 
Barak PHroo.odian Boorwry the Departmont of Botan 
Jntversity College of London, Gower Btreet, W.0.1), af 


Ba 0.30 : 
Dr. L. Mr. BR. Droop, Dr. O. P. 
Anal General Meeting. 


erasing ae r: Dr. G.A 
Mr. F.J & p,m, nd 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments an or 
sefore the dates mentaoned - 


OAL OHEowIeY or dat pelt irr Fa ey tenner aning); 
ie GE TA PRET coe ee ff D. 
PHYsiomst (with univerdty dogree in plonos and at Toast tres 
ek hystetet tn a radiotherapy 
p Government-—-The 


Hoose, 420 Birand, London, 


BIOQCHEMIS?T (menlor 
The Group 


Reeretary, | Bul Towle, Robi can ar 

CHAIR OF GEOGRAPHY-—The Becretary and Ragtutrar, Untvreralty, 
PHragicmr ot MarTneaaniclaw (with firm- or second- 

clam bonours degree in an Me wee cr Be 


ts in the Mimmatry of 
ena E Gy ware of dain gal pei 


É specialized. pi puani nd i “Direotor of Rearuliment 
Sasna London, eon EWE Go quoting B.117/31 (018. ns 


NATURE 


1199 


with practical experience of radiation physics and 
elcironka ek Annet Clty Hosptali for Dias of the Skin ead 
exe 


istry, with appropriate subjects) to undertake fundamental 
Barton LECTUXER (with a honours with tndustrial 
and research Ir tee Hear Rra Sroriox of the 
Department of ami Moechantwel 


Ths Royal Teobnical 
BuRvaY Hwromo.ocurr (with good degrees, tn ee ee 


in KE 


Taube Gog Deke 


REPORTS and other PUBLICATIONS 
(not inchaded wn the monthly Books Supplement) 


Great Britain and Ireland 
The Webster Plass Collection of African Art. Catalogue 
Memorial Exhibition heki ın ths King Baward Galleries of the 
aahi eeu 190 By Wiliam Fagg. Pp. 47-40 plates. 


Fatih a, 1 1 
of Fuel Power : Safety in Lines Research Estab hn. 


-Fst Annual Report on Safety ın Mines Research, 


Committee on 
Firat 


apd Woman: “fiat Bapore, Pp: Gh 
on RD WOK of. ae ape cage 10r gr Daa Po 
British Counen, 1 


1953. Pp. v+108& (London: 


AR O Pay p io TIBET 


Saai TEI a Society of London. Series 
seer and aren i ay Senne. No. 010, You 246 (20 
otober 1063); Finite Plane Bial J. N. Adkins, A. H. Gree 


R. T. Bhad. 181-213. 7s. Od. No. 011, Vol. 246 (5 November 
Molecular Ion. PL Fe B. 
21020. . No. 


Year A ia to March M eae of the Hint (ALO. 573.) (London 
H.M. Office, 1053.) fu. not. [611 
Nimonie ın Turhcoms, Pp. 12. (Birmingham 
Henry W and 1963.) (611 
Booty Belanos. Jolnt Meeting of 
O (Boll Ohemistry) ami Oommisdon IV wee and Plani 
Nut Dobim, July 1052. Transeottons. . 335. Vol. 
2: Pp. : ‘Department of of hermaitas. 1088: 2 volumes 
Bomuey. Mo. 13, 1058: The Ph 
Ohemistry of Protems. 383-+4 plates. 3850. net. No, 1 O52 : 
The Reactivity Pp. 286+3 plates 
(London : Tho Poan Bernese! in [911 
Department of and BReewarah, Forest Products 
Researoh Bulletin No. 26: An Atlas of Pho 
for the Identification ardwoods. Pp. iv+87. (London: H.k 
tatlonery Office, 1053.) 12s. fd. net. 1411 
Britsh Hat and Felttmakers Research Association. Sixth 
of the Director of Research, for the yoar 
Pp. 16. : Brréteh Hat and Feli- 


not 

ste at “3 Xo. | 1: The ime Praquanay of Hany of Hea 
en a Pal A. Morgan. 
Bta iting ieee u. (Dublin: 


- 





1200 l NATURE. December 26, 1953 von: 

The Future Organisation of the United Atomlo Hnergy United States of Oommarce. - National 
Pro Pp. 10, (Cmd. 90664 andon : Hi Biatonery Oe Otreular : Graphs of the Compton x 

) 6d. net. ` ` ; Rela and Nishina Formule from 10 Kev 
Data on the Alloys. Pp. 8. (Birmingham: Mev. By T. Nelms. Pp. tv+80. (Washington: Gove 
Henry. Wiggin and Oom Lid., 1053 ) (1211 Printing Office, 1953.) 55 oani. . 

Aa Romareh Meahiioal Mates. Bulletin No. 180: Structural United 8 mt of Agrioulture. Agricultural E 
Adhesives -for Motel “Atroraft. Pp. 8 . (Duxford: Aero ot and Plant Ar 
Li, ee BP Nar Bheet Mo. 7: Obtneh Bug. eahington : 

r Boolaty of Great Britain. Oalendar 1 . Printmg Ofiæ, 1 
wi+800. (London: PEATE OMINO POLIT OF- GTO Report for years 1949-51 of the Division 
ee l l we Research Institute of Mala ) = 
. « Other Countries Journal of the Rubber of 
i „ „Regazo Boletin of the Bart ae No. 25 (Zoology) : oon 8 ly aw iden 
optera). By Dr. G'I. Arora. Pp. IL Pah : (Veteri- ‘Bs. : al 
nary): <A preliminary rapeat. ho. #8. (deta By I. L. Latex 
the ttle. By G. P. Sharma af 50,000 braa Cook and B. O. Sekher oe (Ky 
Bo eee nies Rub tate of } 
Pp. = FAREN 


: World Health 
1068.) 12. 38.; O15 
Teotinical Report Series Mo. 71. 
Srl pg enh 8. (Geneva: 
; London: Offios, 
eet es en Awe Mata French 


0 
Forest Bulletin No. 160 (New Beries + tees, 
the Tropical Forests of Kanara 


wW 
1953.) 1s. Od. ; 


Norsk 
1084-1080. Av Kirsten Omdal a sb 78: 
nen kagak OFE ianea hi AT ei Y. Spite- 
AY. va. Heinta. a Ep 7-86. od Moddolelest Nr. 74: 


“Boots i SEY 
the Goust ae By U Br Sverdrup. “Pp. 380-250, 


Moe +, Meddeowee Toe oo iat. BO Kr. T ent 
hos Brøggers Bokir 1983.) [ 


Sa acre n 
Ee tee soa ome E 
oe ier SERRE 
UE I AT ee bro ti aao DE 
Research 106-181. ep. fa (2 Augustine, Trinidad oes 


the 
the d m Cepbalepoda ani the, Geneen ‘Goes a a 
Tip Page and ‘tal Index to Vol 10i, 108 10s Pp. vi a 
York : wet ae ri 49-485 
See ere colt ek berg 
pine, fda, estar ciate, eae 
No. -102 : Ripe poe Ware ‘Transmission. eS aL 
Pullen. TA Uranas M Piate of Mimaki, Depetinens 
~of Registration [911 


of VYienal Binary Stars In somo Mxtremo 
Pp. xiv+77. (Lund : The Obeer raion 


ee Barvioos peas pii. 


en ce me Lata States Tahona Kosena. Yal 108, 
No. 3311: Now N af tho Ambryont. 
Ire La Rivor. S. No. 3318: New Bemle-Mite Parasttos of 


Pp. #18. No. 3813: Note on the 
Cricket Parasite of the Genus 

. Pp. 19-34. No. 3314: Photaurs 
. Frank A. 


Somrete akd 
ee Nee eae By 0. L 
Mo. 3319: 


Lee wee ir Ae 
god Raan Pp. 1400. aoe 
u 


mias -uprewnoego Hordewn sativeem Josa Julian 
ee ee ee ee Pp. h+60-+8 plates, 13 sotys. 
i 


elextryexanych | o nowym aparece 
M. Jesewaki, (Bommary in Hinglah and Ruslan.) 
By i. Teoma Akademia Imiletetnoga, 


cae y a 
1088 as 


{i 


a ee Low-Frequency Noise In the 
Range of 05-20 cycles per sac., 682 
ébot, Dr. C. G.: Soler Variatron and Precipitabon et Peoria, Hiinots, 143 
Long Bange ETI ae Varfation on the Temperature of 
Rae «(oars 
Soler pele ee Sini ee 
mbbot, john eee Mon Elen G. Allen for Information of the life 
and work of, 242. 
bott, Ira He and Doanhoff, Albert E. von: Theory of Wing Sections, 


I ee pe ukaona ind Oe es 
: Athlone Fellowsh! ee ee 


Ppa , 323 
ery, Dr. Fad i 


sbyankar RD. (Das, Dr. A K, and): Difference of Temperature 
spy foan berg a eg y 

indu c 

pao amen (O E. Feman and I Counce), 503 


Kom Helium-4. Classical Connderations on the 
ante 
nikal 


Logg Absence of the Sida Call Trait in Serenty-two 
Horsfall and et sada 
ci lela Simmons 


mio oraa 

braham, Dr. E. P. (Newton, &. F., and): bolation of Penlalleminic 
Add sie Ala en Cannel: n N, 395 

srehamson, Edwin W. (Linechitz, Or. Henry, and) : Kinedcs of m 

oe pecan oi the 


ma dons betwen te, tnd Ope l interferen 
calin 
cal Senuichires, (DT. 


and H. E. W. Mulder), 773 
cm." In Proteins : Origin of the (H. Lenormant 


by a (W.R Munro), 313 
Bovwertng 


ccaleration of in partially Vernalored Graln of Petkus Winter 
aya ar: as Pe) eer er ee EUEN TAPPARAN di > Erand 
and Prof. F. Srazy 
aa ee ir eat re ay EROI E In a (C. W. Miller 
r 0 i ore: Utilization of (Prof. E. Ciaranfl and 
cetocarmine asa Nuclear Scala n Rhodophyceae (C. 5. Prakasa Rao), | 197 
See a (ork Rulocarbon } 
e Danng—Large-scale 
r, H. Barker), 63! 
cetylene-filied Cou Natura! 


Crathorn}, 632 
dd: An Unimown Tom pron Fates  hfomitorraphed an Si 
. Friedberg, |- M. Marshall aod L. H. Newman 119 


dd EES ate (De De against (Prof. L. Wager acd Sir 
{mye h 6? 

dd Macabei n Hib ra youi aod T S T. Rimon, 252 

onan, R G. : Ove eer ene ump. lor 1333.37 Royal 


a Le he Ea ot ICT: 


co 


ction of rhaine on Blood Brewers : Effect of Rauwolscine on the 


(LN. Makheren), 
«tion of Baryiilurs og Aliaiioe Phosphatase : Mode of (Th. A. Veerkamp 


h 
Saa of A ans Seat Borer of Oate—the Frit Ay (P. T. Walker), 


+ 
« 
- 
` s -a 
z - 

2 

- “ 

+ 
+ 


Activation of Fumaric Hydrogenase by 
Acquired Tolerance’ a Tanin. 
and Prof. P. B. Madawar}, 
Activity : Kate of, as a Function of Intertidal] Height within Populations of 
nent Pepe ice e SA Soe K. Pampapath: Reo and Thomas 
the neretory Centres of Locustana pardalina U 
Man panen t Funcoon of the Protborecic Glands (Dr. Bryn jones), 


Acttrity of Nitrogen Mustard : 


Influence of Cystelnamtne, Methylamine and 
Cortona on the Toxic "ASA arretra , 942 


and (Dr. O. Pecrenik 
Industries Series | Relations with the 
Report on Mra geciene under Nationalisation, Stuclee In Owen tralbea- 
eo, 
Acton Soclaty Erai pei Tar York Civic Trust: Disturslon on Empirical 
Adama, C. E. inhibitions % Ch Suparoalation In the Rabbit, 82 
Adams, E. G. and Simmons, N. T. : influence of some Impurities, notably 
oy ad ce A rds Carbon 


"Bectad a Fallow ofthe Royal Society of Canada, 1176 


Adame, G. A, ped ap ales Polysaccharides sseociated with Alpha- 
Adameon, Dr. D. W.: 


nted research director of the Wellcome 
Foundation, Ltd., and rector of the Wellcome Research Laborstor- 


654 
Achietic Training, 935 


Adamson, of 

Adaptation in Micrg rma (Sodety for General Microbiology Sym- 
pomum on), 

Adcock, M. D.: High-Frequency Electrical Meazarecnents, 54 

Addi Gold Medal for 1952 of the Wm. Hoffman Wood Trust awarded 
to Dr. Harold , 840 

Adenina Into Adenosine hate : Mechanism of the Incorporation 
of (Murray Saffran and Eduardo Scarano), 949 A New Phospholan- 

ase, 5-Phosphonboklnase (Eduardo di 


ndon ot by 
by Washed Myofibrits 


nase, 5-Phosphort | 
Adee Behe Effect on the pe Spereenlas of 


Aani: Ree Gane ee Structure of M. Brown, G. D, Fasmae, D. 
ep » Prof) A R Todd, . Cochran and M. M any, 

Adkins, B.: Analysers and Computers for Electrical 614 

Adrakurratvve Seusies In Britain: Sarvey of (British tute of Manage- 
ment), 


1, 1-Di- 


l Cacar and PoP. Seck Dorana), : 
ne 


Changes in the 
B., Catar and ML P, Stack 


pi etouy iL D Laver, Dr. 
Adrensi Sceroid A New, 1116 


Adrenaline on Blood Pressure: Effect of Rauwolscine on the Action of 
(l. N. Mukherjee), 967 
le oe sen PYA Aoa Gerace Gomme 
. Erte Oslu 
Adrenergic un ee Effect of Insulin on the (Dr. H. Weall-Mal- 
Adrenocorucotrope Hormone : een my and of, on 
a Mammalan Ad Seon Go inte L L Geschwiod and 
Prof, Choh Hao L), 72 and (Prof. A. O. M. Stoppant, P. F, Pi 
n . F. Paroni 
aod A. Murray ite 
Adrian, Dr. E. D.: Se pacedi o e Ronan Anona Jot ene 
Advancement of Sdence for 1954 
Tig Growth ot Nacarai Knowledge (Analvareary Address to the Royal 
At the International Physiologica! Congres, Montreal, 107) 
doctorate In medicine of the Untverslty of Montreal con- 


Elected president of of the Royal Society, J 131 
Er Arman) 635 Chronatopaphy on an Immanolagicalty Spectic 
Acs ene Ce L H. de Boer), review by 


Adeorption Mechod : Application of a New, in the Study of Mow of Fluids 
©. Kontar Drurdievie), Aa 

Aarobtc Rakiri Bacteria : Crystalline inclusions In (Dr. CG. L 
Aaroblology ; Arctic ($. M. Pady and L- Kapica 525 

Aerodynamics : & . P. Hilton), i 600 


W. Sibert), reter, 
Superson R. C. Miles), rerew, 

palo ri the Natoaal Physica or 706 

Aerodynamics of High Speed—Pace miles had Nineteen Fundamental Studas 


can, 


Aacoratiical Research In Academic inaceutions. S69 ‘ 


wo INDEX 


Medal Awards, 30! 
fellowship by H.R.H. the Duke of Edinburgh, 


57 

Pee ee ener cs AnA A AERE Goleta ie 
bonorary 

Annual hrvealle Lecture, | 


Aeronentics : Electric Research Fellowship In, awarded to R. G. 


» Royal: 


Afferent Fibres polees io, from Stretch Receptors In the 

iD ace he thelr fee in the Perfphere! Mechanen of Hunger 
‘Auty’ aire D, G. Catchasida), 112, (Dr. Donald Michle), 

133 rs. E Walse 
: rT.) a Male In SM. D, W. Jeffreys 
Selection of the Oti Palm oe J, 685 

Africa South of the Sahars, Comal tor : No. 3, 

fei aae nad Technion Hbrartes In Africa South of the 


Unrvermty Edocacion in, | 
Aes (Canora Commenoo on Higher Education for Africans in : 


Africa (Has : l Birds of, review by Sir Thomson, $2 
Fertilizer in (Dr. D. W. Duthie), 


Report 


New Fish Culture for Topla in (]. M. Brown and Dr. Vernon 
D. van Someren), 
Afnca (East) tment of W. Wilkinson and 
R. M. 571 


East African Meteoro- 


Tratase and 


and Capt. C. H. B Grant), renew by Sir La 
: A New Fos! Man fom (Dr, J. C Trevor), 652 
loter-Termtormal Ressarch : Appointmnen tol T. A. M. Nash 


Sna P. M. Brenan), 987 


Zaye A. an mania ot 


al 
ë 


al 

ates br 

the hee Gas 
of 


Anant East) industrial Research Board: Annuel Raport for 1952, YH 
Airan (Ena cal Department : Appointment of C. M. Taylor 
: Appointment of L. U., Clarice as 
1030 
), | 

ca, Cor in oe a Paco ees Report 


uration : 
) Clawed 
after 


Soltys), 38 
Agglctinine ant Some lLoterrelationsh: Erythrocytes of 
OE iiei 3 bans Disses Fonlar Ah © Boch 
wh 1 : 873 
Kaleshiont barwaen Parry ol ime Series «=A Su rese d 
Correlation Coeffident for waang the Significance of, and ks 
Application to Geological Data (T. P. Burnaby), 210 


RE nan ational lee pace ol, Cambrea; journal of the, Vol, 


Crop Conference, 797 
peclod ral Conner Aso iiei British, and others: National Weed 


Control Conference, 
Agriautural Departments oo C Colonial Terrttories : Technical officers In 


(Secretary of State for the Colonles 
Agricultura! History Socety, Brrtrsh Ceca of Aartctar ad the) 
Conferen Reghonal 


In Pig Food, Toon aai 
Appornrmient of Dr. R Scarsbrick as a scientific axustant to the 


ry, 983 
Promotion of Dr. E. E. Chessman to the grade of deputy chief screntifte 
Agncultora! Research Council, and others: National Weed Control Con- 


Agriciitural ag Federation aya of G, Youstt as 
Agnaultural $a GECO S cl eratips tn (Dep srrmieai Aare: 
Agri aulture for Scotland Awards}, 840 


Pi Products In the United Kingdorn and 
of ment Commission), 574 


Asriannre: prer E F ‘Anime! Physiology’ to (Dr. joha Hammond), 


The State and (Sir james Scott Watson), $42 
Use of Antiblocics to, 382 


Agriculture In China : Health and (James Cameron Scott), review by C 
Needham, 926 = 

Agricu re at Leeda, 278 

Agriculture, Association of, and the Britheh Agricuitural History Socket) 

ad Committee : Conferen: 


: Appointment of D. R. Willems 


an of: Award of Postgraduate Schol. 
shipa in Agricultural Sabjects, 840 
e Paton as technica! development office 


Agriculture and Fsberts, Miniwar of, end the ee ene 


land : Advhory 
Agricaleare an beries, Min of : Bulletin No. 30, Rats and Mice « 
the Farm, æ edition, 
New at Burnh 
Agriculture and Frrbertes, Ministry of, and others : National Weed Cont: 
Conference, 442 
Agricuiture and Scrence, Department of, Barbeador: Appointment 
ee ee oe hs aa 
‘ Physics In, revrew moan, 
pi eg a Piara aaa .: A Double-Beam $ for infr 
Red $ Twin Cail, 
Ahrens, Dr. i. H.: A Pu , 1148 


ic Manures and Fercdiirers, ii 
of Sound In (D. E Caro and Prof. L ™ 


ald biol hada Fights to aseist the British North Greenland Expedito 


10 

Alr Force Research Canter (Gectronic Research Directorate 
U.S.A. and others . Symposiam on Microweve és 

Alr Mumiscry (Meteorologica! ce cal rs No. $ 


month), 193 
r Motion in the Upper Atmosphere (Dr. sierra iE a 
Alr Poll ees a 
Alrcraft: The Prindptes of the Control sod Seula of (Prof. W. L Du 
can by Prof. G, Temple, 515 


fying) : 
Nant Yao ama BW. ses of (Dr. U. W. Arndt and D 
am u : r š an 
D.P. Riley), DO 
son, Dr. Lelja ; Awarded the nsotute of Metal: (Platinam) Meg 
Aitken, K. L., and others A Comparison of Lead leotope Analysis Tec 
Aitken, Dr R S.: tment as vice-chancellor of the University 
Birmingham, 1170; work of, 1170 - $ 
berg, F.: Mediam Nuclear Physics, 527 , 
OI ae eee n of Reverse Thermo-remanent Magnecis 
Alnaka : In, 143 


: Research Laboratory 
Albert, a Oa erin 


Aiken Pro Adnan and Weed. DE TR : boanthopterin, 
Abusi, Aa cal Activity (M. W. E A 


Drury and H. Mackay), 79 
es dation of (L L. Bolland end H. R. Coopea» 


nt al Demonstration of Keratin with (Prof. H. R. Scot 
Aldetydes atogra phic 


using Chemica 


Photochemical Oxygen Production fro 
“Thomaa Punnett and Dr. Alunyele 
deol ys On Metamathematics of (Prof. Abraham nson), reris 
Alim, Dr, K. A.: Effect of Two Systems of Management oo Milk Yield a 
of Dalry Cactle, |195 
Alister Hardy : Vestel, of cha Fisheries Research Um 


ee Hong 1 (70 
Alkaline Earth Uranetes of the RMX, Type (E G. Steward and W. . 


d G. 
Alka na Phhosbh atane In the Vaginal Mucms 
the Cow (Dr. G. A. van Kh oa 
age Fig Solanecene of (Sir Robinson}, 344, erret» 
Allard, L. S.: Recent Research i 
Alien, A. D. Hyd of Organic Nitrites, 30] 
Allen, Or. Clefford : Peychiactry of Twins, review, 739 
A prot C W ne porated 30 
Alien, C. a: + 
Allen, Mins Ehe G.. Request for information of the iie znd work of jol 


INDEX ` Y 


Jien, E n (Endicott, K. M and) © Medical Research in the United States, 


E a ee Re-elected chairman of Counc] of the British 
peas Combustion Engine Research Amodation, 780 
ag rome AA A Method for computing the Optimum Stre-Limis for 
e rey 
i TG yie pE Enzymatic and Chemical Oxidation of LHrnethyt- 


Biologically Active Dimathylphosphoramide 
w a 


He, : Acoustic Design of Auditoria, 98 
» Or. W. D : Progress in Nuclear Science, review, 772 
ott, R. B ted deputy director of agriculture, Western Region, 
a, 

(Pred pl tation- hardened) ee ee C, E. Olds), 999 
Metals and)’ for the Thermal Treatment 

of (asin of Mazal), ere by F. C. Thompson, 1067 
“iion, R. T.: Appointed a low in Industrial metaliurgy at the 

ty of Birmingham, 1004 


Siper, Tikvah: Effects of Commaercdal and Rediathion-produced Hydrogen 


de, 957 

“J D,- konoration Phenomena In Gases, 799 
che and Conversion-Electron from the Deca londium : Angular 
Gu (Revel Geng: R. R. Roy and Mas M. ig eae, 

cee ee bere) E ee er ra Wi eban 


“I plone Peceorctoay : rd a Congrem of, 840 

“*“Alternatng-Current Energy Losses Lo Iron Laminations at Magnetic Sacura- 

tton (Dr, F, Brailsford and C. G. Bradshaw), 35 

Alternatrre Genetic Pathways: A Relationship between Dormlnance, 
Fnanotypis Stability and Y Variability, and a Theory of (Dr. D. Lewis), 


NO EER Learna haxondra Sw.) of Heknethosporrum oryraos 
de Haan: eain Nerana ofan (Or SR Chace dere and 


NK 
)° cal Research asaya Ih to the Gughé 
igh) |, Beogwouraphical Research at —Jo Hugh Scott), 368 

. K. L, and Miller, Gerald A Dtsturbance of Tryptophan 

Metabolite in Congenrtal astic Anemia, 868 

Altman, Prof. K. L and others : Urinary Excrecon of Add and Neatral 
Deoxyribon bonudease by Rats under Normal and Post-irradiation Coa- 


and eral Al Etching Behaviour of (Dr. F. L 


and Dr. VY. F. G. Tull) 
Alamimum-25 and Necrogen-13 : Half-valoe Pertods for the Decay of 
Alomininm-26 (J. L. YY. lar pa W. n mna and S. E. Hunt), 460 
Aluminiam-26, Alumnium-25 and NI HaH-valos for 
the Decay of (J. L W. te ct sale Wr Jones and S. E. Hunt), 460 


Aiman, Brot 


Alamintum Laboratories, Led. > Extensions to the Banb Preraloes, 16 

Aluminium Trn-Soape : of (Dr. R C Mehrotra), 74 

Alumol Cantabrigrenses (compiled by |) A Venn), Part 2, From 1752 to 
1900, Yol. 5, Pace-Spyers, reveey by Prof F. |. M. Stratton, #25 

Alvarenga Prize for 1953 awarded by the of cans of Philadelphia 
to Dr. F. D, Moore, 146 


Atway, G. G. Utilbanion of Digital Computing Machines In Engineenng 


and Industry ape 
pitas E f, and tok G. C pica ct Bee R In 
an ter- 
actions by an raya e Method, 81 
Amalindoc, $., and i gies E.: Relatoo between Frank Spirals and Spiral 
Pics In Cryscals, 538 
, Santos ' Aaa a Ramsay Memora! Fellowship for research In 


' Chemistry, 03 

America (Eastern North) : cal Forms of Polypocsam yir- 
pman In (Prof. L Manton and M, Shivas}, 410 

American c Freedom lo 1953, {135 

American Ald for Industrial and T Research In Brreasn, (5 

American Ald for $cleotific and Indcstrial In Great Britain, 528 
pene ost Paapeinea tor the ayer Ceenr os tence Meecing In Boston, 


American Association of Physcs Teachers: Annus! Mesong, 338 
Oersted Medal presented to Prof. R. M. Sutton, 338 
pba Ruchtmyer Memorial Lecture (Prof E. M. Purcell), 338 
Elecnon of Officers for 1953, 339 
e a e aA 
Decuson on U ee ee T 
plan mem p conferred on Prof. | and Prof. ]. B 


» 399 

Creacons awarded to H. K. Hughes, E. C. Kemble, T. H. Oegood, R R 

Palmer, K. Lark-Horovitz and M. W. Whita, 339 

American Becterioiognts, Society of: Commeras! Solvents Award In 

Antitotiaa awarded to Dr. Ibert C. Welk, Dr Edwin E Hays, 

pa Ee Demy ere Dr Willem L. Gaby, 382 

cal Chemistry 

oe ee 
of Solid State Physecs of che Amen 
on imperity Phenomena, 365 

Anerian Educanon : Finance of, renew by Sir Hector Hethenng- 
ton, 

American Hlstochemlcal Soclacy : journal of Hmtocremistry and Cytochent- 


try, 232 
American Institute of Bectrical Engineers, and others : Conference on 


American Meteorolog ety: 
American M cal Society, god others : 
at Toronto, 103, 1166 
American Ph Society : Year Book for 1952, 529 
American Physica) 


Annual Sera ei 3 
Retiring Presdeoda! Address L H Van Vieck), 338 
s © E Buckley Solid-State ce Prize presented to Dr. YY. Shockley, 


Election of Officers for 1953, 338 


liner Physical Society (Diveston of Solid Scare Physics) and che Drymen 
of Physical and bnorganic Chemrstry and the Eastern New York 
Section alae American Chemical Sonety : Sympasjum on Impurity 


Phenomena, 385 
American, Psychology History of (A. A Roback}, review by Prof john 


American a di Origins of, a Study made under the direction of e 
Committee of the Faculty of Wesleyan Univermcy (R. H. Knapp and 
H. B. Goodrich), revsew by Sir Arthar Trueman, 
r Arthur Trueman, 373 
forniceta} in Millord Haven (Dr. H. A 
Cola and R. H Baird), 


American Soclety of Criil Engineers (Engineering Mechanics Divron), and 
others: Sympomum an Plastlaty, I7 
American Soclety Chemists : Medal awarded to Prof W., T. 


Astbury for his contribution to International scentific relations, 797 
American Socety for the Study of Sterility . Prees for an Eeeny on infertility 
and Senility, 656 
Amoantion of The Rights and Responsibilities of 
ther Faculties, 217, 598, 641 


Oaken, and Correll, Donovan rt Orchids of Guatemala, 144 
Magnetic $ of (M. Leela), 464 
Amines (Adrensrpc) of Insulin on the, of Blood (Dr. H. Well- 
Malherbe), 
Amines t rerea) Campounds of, with Nicroayi Chloride and with 
Dinitrogen Tetrosode (Dr Alan E. Comyns), 491 


Amlno-Aade : A Chromatographic Colour Reagent fora Group of (Dr G. 
Carron and | Giltrow), 336 
Inflaence of Cattons oa the Ninhydmn Reaction for the Determination 
of (Dr. Hanan aTe and Emanoel Rikles), $43 
Qualitatve Organic Microanalysis on Physical Constant- 
identification of (Dr. A. Lacourt, G. Sommereyns, C. Francotte and 


N. Delande), 906 
nal hae Paper Chromatography of (A. P 


: )s 
Armno-Acids and the Growth of leolated Oat embers G. P Harris), 1003 
Aang Adas in Phloem Sap and thelr Excretion by Aphids (T. E. Mittler), 


Amino-Acids present in Purtfied Prothrombia. identification of, by 
SC hom be? Chromatography {Gauranga Ray, N. C. Gangui: and 
Amino-Acid« and Proteins: A Colorimetric Mathod, based on Metallic 
Coxnplex Formation, for the Detection of Acreomyctn in presence 


of (Dr. A R Oxford), 395 
c Determination of (Mus Dalles 


Arupe-Groups 
Freser and H G. HR: 
of PenidUamine Aad and, from Cephak~ 
G. P, Newton and Dr. E P. Abraham), 395 


de as a Pentosa Derwatve . Occurrence of 
(Joseph S. Gota), 256 
ann S Aad and Porphyrin Biosynthesis (Dr. A. Neuberger and 
L j. Scott}, 1093 ' 

é-Aminoleevuinic And * Convearson of, to Porphobilinagen tn a Thave 
Syxtem (Dr. E. l. B. Dresel and Dr. J. E. Falk), 1183 


Ammons Asamleatlion b alr (L J]. Syrect), 
Amoon Ta Mold In the A Sources a Naso-Pharynges! and 


Dye astruc Streaming 
(R. J. Gokdacra), 
e Rana | Senning oh on of, on Wet Mounts (C P. Nur), 1051 
Physiology of Athlenc Trunlng, 935 


perka Da C. B.: Use of Fanon -Product Rediauon, 147 
Ampalia of tha isolated Elaamobranch Labyrinth: Effect of Galvanic 
Polartzabon on the Impulse Discharge from the Hortzontal (Prof 


= ag ell R H. Hopkd d Dr. R. Bird), 492 
, = n fa an r. , : 
Whelan), 494 a 
R- 


Postal end Sickie-cell Hemoglobins In 
Dr. G. H. and Dr J. C. Whrte), 1006 
Anal Pa aL Cret ee) GEEAE VLON: Observations on the 


(Jaras G. 
Analysers and Com for Hactrical Narra School at the 
RSE DE US or Granuias Materials such as Sand : Method of (J. Glrrus), 


Impertal College of Saence and T 

Analyses) = Poandatons of mund Landau), translated by P. Stanhard, 
renew by Prol. H. T. H. Plagpo, 7 

Analysis for paneer ee DOT 208 Cie FSO oleae ees ee 


oe Aa be ment : Leena the wuts ee Fa 
a a ba x9) eyes ik. Salooja) 909 ye 
Analysia and Descr 
Abstracts 


on fn assed ‘Anchropoion Prof. M. Portes), 434 
pear ociety of Public An “a other Analytucail Chem- 


mee Separation of the Met Esters of the 
ti rial aes ee ea Be (F. R Pili Btn aT A Nome 


PERE anak Dr. R: Geomagnenc Acnvity and the Sunspot Cycle, 


and others : Recording Photoslectric Spectro- 
eee ck sat 

Anatomy and cory of the Lemurs and Lornes : Comparanve, renew 
by Prof. $. Zuckerman, 890 

Anceat and Medieval Scence in Asa, review by Dr. Needham, 1018 

i a nted vecerinsry officer, Gambia, 

Anderson, Donald F. ; OIN Pollution of the Sea, 1023 

Anderson, ie D. S. : Supply and Educanon of Managers for Brash Indu. 
try, 

Anderson, E. C. and others - Determinaton of tots] Body Redloactirity 
sosia Aer nore Scinolladon Detectors, 52 

Anderson, and Goward, E. E, : caine Ducane Chace nn Mics 
wire ; 


vl INDEX 


Agate Dr Normah G.” Degree of Polymertzation of Deoxyribonucleic 
Anderson, R G . Awarded the Engilsh Electric Research Fellowship tn 
Aeronautica, 280 
eee Dr bn Raag 1085 S r NOTE Sode of Ealnburgh twarde 
to Dr. john Read, 1085 
Andlaner, P. : cal 
Dr J]. P.’ Kuman Colle a of Technology, Goid Coast, 609 
Anat, E. F. L. in and, : -leolanon of }-Quinic Aod from the 
Pratt, 1198 


Angtes, R M. and others > Awarded jolncly the Westinghouse Brake and 
ao Co., Ltd., Prove for 1952-53 by che Instrcuts of Metal Finishing, 


Ansio-Amencan Asroneatical Conference : Fourth, 146 

Angiottalian Mixed Comimesion : Meeangs in London, 894 

Angular Correlation of a-Particie and Convartion-Electron from the Decay 
of lonlom RR. Roy and Muss M. iL. Goss), 360 

Anhydndes {N In . Kinemes of the pues of 

des from (D. G, Ballard and Dr. C. H. Bamford), 907 


Animal ation for the Study of - Symposium on Rat 
Behaviour, 

Anmol Behaviour, Brita: of, Now t, i6 

Asumel Ecology (WY H. 1), review by T. H Hawkins, 973 

Animali Hur Reatsrant Com ta of the of (E. H. Mercer), 164 


Antmal Husbandry : Willam Melirath mevani for research and teaching 
O aia sel Sclentific and Industrial Research Grainitiony; 


‘Animal i ace i : Applications of, to Agriculture (Dr. John Hammond), 


Animal Vi Viruses: Weight Relationships (Dr. AHred Polson), 1154 
Tee Weltere A ela Federation for : kumar School, 


posi 
of Comparative Medicine of the Royal 
of Medicine on), [1 
amides and Antibiotics in Man and (Dr. J] Stewart Lawrence 
ane John Franca), second edition, revney by Dr. R. A. Shooter, 


Animals a are dn. elation of, by Sea Barriers (Dr. D. J. Crap and Dr. 
. Southward 


Aiad ): A cal Approach co the (Dr. | A. Ramsay), 
review Dr. }. A. Pehap: 92 

Animals (Small). A New J ir biat enr a Ay ee AAD nae 

raro), 

Animas at the a ye Gardens (Zoological Souety of London Course for 

Mitta mova How “Hew (Prof lamas Gray), review by Dr. L Harrison Mart- 
thews, 

Annaa! Review of J. Murrey Luck, Hubert S. 


Biochemistry {edited by 
Loring and Gordon Mackinney), Yok. 20 and 21, renew by Prof. F. G. 


Young, 928 

Annual Renew of Nuclear Science (edited by james G, Beckeriey}, Yol. 2, 
review by Dr. YW. D. Allen, 2772 

Anomalous Actenranon Efect of, in a Linear Accelerator (C. W. Miller 


and G. Saxon), 463 
Inter-relaciorns ose and Malaria! Infections 


annan, 972 


puon In (Prof. M. Fortes), 434 
sa the rage cel of A. ee Je 


roa I0 
Reversa! of the, by Divalent Cations 
Apita ¢ E S J. Corts, H. G. Hemmung and E. G. 


Ant btotics lar S Sotvents Award In, awarded co Dr. [bart C. 
Well, Dr. Edwin E Hays, Or, E. A. Doisy and Dr. WwuHam L. Gaby, 


362 
Effect of, on the Growth of the Silkworm, Bombyx mon L. (M. R 
Venkatachale Murthy and M. Sreealvasa ya), 

rl thelr Production and Use In [adiar (Society of Applied 


posium on), 

Aediceat culture : 

Antibiotics in Man and Animals : ‘The H phon inoa and (Dr. J}. Stewart 
Lawrenca and Prof, john Prancts), second edition, revrmey by Dr, R. A. 
Shooter, 644 

Antibody Chromatogra BESET RENY on an immunologically Specific Adsorbent 
(L & Lerman 

mesterre 


TORTENO SOY iod the Fine Chamicals 
of Chemica eee Symposium on), 441 

Antl-Diurenc Subetances of the Blood raha Sieg tel 7 
ps. aelapeleiai » Nandi and 


Redloautographic Study of the Locaia- 


) 
tion of (Dr. F. Gavoato and EA DA A 
body interactions: Detection of, by an interferometric 

Method Œ (E. |. Ambrose and G C. Eascy), 811 

Family, or ‘Private’ Blood Groups and the Sub-Group of 
AA, ~ Darsford), 1059 
on Mielectric-Ar interfaces : Thin Metallic Plime 
for (F. H. Smith), 462 
Anura cy of Moulding in (Sanya Bouwer, Dr, D. W. Ewer and 


Aphids « Cine Shi) 408 in Phloem Sap and thelr Excretion by (T. E. Mrttler), 
Flight Muscle Antotyuls and Reproduction in (Bruce Johnson), 813 


Anthropology 


Apices:; Comparative Studies of, 1172 
Appelmans F , Fand ohen Enzymic Contant of the Mitochondria Fraction 


Apple ail A New Hydroxy-acid In the Peel of (Dr. A C Hulme)» 


Apples and Pears: Ch ic Acid and the Encymic Browning of (C 
Weurman and Dr. T. Swain), 678 
, Sir Edward © Science for ite own Sake (Presidential Address to 
the Brush Assoclacon for the Advancement of Science), 424 
bia pepe tanneries pele advise the Secretary of 
Scidasd 750 G3 the supply of Mathematics and Sdence aa im 
Appleton, Sir aie To 


nh N anticatrve ation of Ethy- 
pected Coiba site: eer ae 
rins com: on e «ce terre : ce of Glow to 
(Dr. H. Edes), 362 
Archerd, G. D. : Recent Research a aaar O 


Archibald, Sir Robart Or. Robert Kirk, 5 
Architectural Scence at Sydney, 
Architecture: Scholarships tn Scienca, Technology and (Massachusetts 


pier petia 3 (S. M, and L. ca), 523 
Arcoc Instrtute of North America (Metil University and a Fellowship 
and Scholarships for Arctic or Sub-Arctic Research, [085 
Arctic or Sub-Arctre Research . Fellowship and Scholarships for (McGill 
ven and A ie Vsti arise nor Amarica), [085 
ome Deoxytibonuchac Acid teat Erythrocyte Nuclel and 
of some Species of Pshes (Dr, R. Yendrely and C. Vendrety), 


Arkell, Dr. W. L: A Leopold von Buch Medal of the German 
Armularne meflec : Rah g ably yaad ie oe D. Garrett), 796 

Armstrong, D. M Dyeing and Tanning, | 

Ae oi Dr E Bi Appointed a lecturer in physics at Queen's Univer- 
Amdt, Dr. U. W., E Riley, Dr. D. P.: Intre-Heloc S-S Linked Structures 


for Insulm 
Structure of í Air-dry are ucisate, B03 
Arnde, Dr. as W. (Rulay, Dr : X-Ray Scattering Evidence 


rding the pea Moca) Acid 


bination in Nudsoprotens, 

Arnon, Prof Daniel L, and Bary Gomila’ Vanadiom es an Exeential 
‘Element for Green day Sap 

Aromadc Compoonds: Bond-Ordera In (Dr. G. M. Badger and H A 


Beaxoyloxylanon and dey ede oy of, by Silver Benzoate 
-H Complexes (Dr. D. Bryca-Smith), 863 
Robert A. Priedel and Dr. Milton Orchin}, 


: Carbon Dioxide Pbauon and Mitouc 


Pocsons, [043 
PO Ds and others -~ Grant Condensation Nuclel from Bursung 
t 
Arrol, Dr. |. W.: Use of Fenon-Product Radiation, 149 
Artena salima L.  intranociesr Protea of the Oocytes in (N Faotrer- 
Firfefyn and Prof |. Fautrex), 163 
Arthur, Dr.D.R Awarded a Levarhulme Research Grant for (953, 17 
Arthur, john : Through Movement to Life, revxew by T. H Hawkins, 7 
Arts : Scrence and the (Prof. R. E. Gibson), 707 
Arcs, Royal Sonety of : Bicentenary Emay Competition an Lrfe in AD. 


Aschoff, T.: Biological Rhythms, 943 
Asadian Discovery of Iron In Tunleln-forming Blood Calls of an (R. 


Endean), 123 
Ascites Carcinome E L Waisak) 202 Fixation of Radsoacove Colchidne by 
(A. Back and E. J. (Dr. S.A 
Presumed r. 5S, 


i e from the Up 
atchinson and » h Walton 


Ascospora Dimorpbiam (M. L Walon), 3E 
pares 


Ash produced ae the Eruption of Mt. Lamington, New mnia Porrolanic 
of (K. M, Almander sod H. E. Vivian), 1O02 

Ashbrdge, Sir Noel: Made an honorary menber of the British Instttatdon 

Ashby, Pie: Obituary by Dr. C S. Orwin, 891 


Radio Engineers, 797 

Ashby, J. - Appointed to the University of London readership in physica 
ale Impena! College of Scence and Technology, 734 

Aahby, Prof. Ross - Cybernetics, 648 

Ashmore, Dr. P, G. N re ee ene 


Ni Trichlor 
Paiton SS saad M. Co and)’ Paper Electrophorasds of Screptomy- 
Pasay Sir Laak Elected president of the eine Asodation, 107 
£ 


eva! h Needham id's 
Ana South) : Bibliography of Sa Scent Re Pabiicascn of (Unesco South Aue 
Saance Co-operation Oft No. 7, India, Bare a and Ceylon 

Fancary—lune 1952, 234 
rC L: High-Frequency Electrical Mec Sia 53 
Asib. Rendentai Conference oa information Service, 

Microfilm es ol tha Peat OR a Pras Macy wi anii 103 

eee of Spedale indexers, 143 

of Sources of Specialized information in Great Brcain end 


Index to Theses accepted for H P aca the Univeruoes of 
Great Botan and ireand, Vol. 
~ 


INDEX yll 


“Agparagine : Contribution of the fame eres Spectrum of, to 

the Problem of tts Structure (Lao J]. Satdel), 
u ORT of Devon: Occurrence of (Joy 

“spartate-Glutamate Traneamunese In a Red Halophilic Bacterium {f 
Robinson and H. Katznelson), 672 

perika: Effect of Molybdenum ancy on Nitrate Reductase in Cell 
free Extracts of Neurospora and (D. |. Donald Nicholas, Alin Nason 
and Dr. Willam D, a (tot 

‘Sgpergifius edulors : Nidulin and n’, Two Chlomnecontaining Meta- 
poe Troan diet NA PLM Dean, Prof. A. Robertson, Dr. john C. 


Assay ike In (Eleebech Bukovia and F. X. 


Stathocal hed: In (Dr. D Ag Finney), revtew by Dr. |. O. oe 925 
ee an on Ores and (Lazarus Ercker), ated from the 
an edition of 1580. by Anneliese Grumhaldt Sho and Cyril 
Smith, review, 643 
wry! Socteenth Century : Practice of, review, 643 
Amaya tov vitro) © Chrom hic Behaviour of Intermedin as dater- 
ned by R. Kohn), 1165 
eave de la Hore d'Afrique Tropicale : 


xj a medal by the American Soctety of Euro- 
pean Chemie for ha contmbugon to International scientific 


relations, 797 
Asterococcus eg ee rae Na A: YY Radera 
rey Rodwell), 254 


Agon, Dr, A. Y.’ uency Electrical Measurements, 52 
Astronomer Royal ' to che Board of Visitors of the Royal Greenwich 
Observatory, 


Aronn Observatories of far Singh, revaw by Sr Harold Spencer 


sha fnamorakol G W. Allen), 490 
Radio (Prof. Bernard Lovell and Dr. |. A Clegg), re:a by j. A 


Rarcirffe, 47 
zee hig g (obet l, Trumpler and Harold F, Werver), rer by Prof. 
Weg Ras seers ee } 108 
to) in untey), 

Astroph Precistoa In, reveew by Prof. W. H. McCrea, 924 

Atwood E B. Mechantem of Formation of the Thyroid Hormone, 1074 
Atherton, Dr. FAL: Anticholmeecerase:, 84! 

Athleoc Tralning : of (British Assocation for the Advancement 


of Scence, S ), Symposiam on), 934 
Athlone tor tan sarm (Dr. VY. Abbott), 738 
pe pe jD. Awarded a ma Research Fellowship for 


Atidas, Dr. W. R. G., and 

dae B Stonehenge in the Light of Recent Research, 474 

Pee Vee Scholarship In Chemistry by British 

] Pollution Research—Plotting of Currents In the 
(Nationa! bee ite d Cconncerenhy)) 720 

Adaennoc (North) Weather Shipe, 933 

Atmosphere 


Variation of Amount of Ozone tn the (Dr. K. R. 
Ramanathan and Bh. V. namana Murty h 6a 
. Walsh, 118 


W.T. Walsh, H! 

here } : Variation of Humudity with Harght in the, 193 

here (Upper): Alr Motion in che . R. $. Scorer), 138 
Synoptic 


Rocket Observations of the (Dr. $. F. SI 3, arot, 16 
harie Ozone and the Upper-Aur Conditions (Sir Charles Normand), 


EERS Spectrum of (Dr. F. W. Chapman and 
W. D. Matthews), 495 
Aromit Enay Coarse of Lectures on (Atomic Screntists’ Association and 
of Londen Extra-Maora] Department), 1064 
emer for, 1083 


lity 
for the International Control of (President Exranhower), | [29 
Atomic in Broitaln for Electrical Power - Use of, 894 
Atomie Energy ln Graat Poa 123 
T ciate (n reed Kingdom) * Bil Pa 
n m me 
Atomlc Energy Research Extablichment, apar nee i 
Instruments, 336 
E 


656, 1064 
ee er ? aia 


Radiomuotope pestle she be a 
Atomic airi Research eg Rhman 
Use of Pimmon-Product 
sg eiee (Phyma! Chemistry Group): 
poms on Solutions of a A sje dda in rrene Sotrents, 149 
Structure of inulin as indicated by (Dr. Conmar Robin- 


Atomie N e Structure of the (Conference ac the University of Bir- 


Aoao t Pile: ee lard and Chalmers Effect by irradiation of Hexavalent 
Chromium in an (Dr. B. Ortar), 362 

Atomic Power Consequences of, rertew B. L Goodlet, 369 
Atomic Power, an Economrc and Sonal (Walter Iserd and Yinceat 
Sioa ttiallrg review by B. L. 

Atomic Sdentsty’ Amoaaton and the 


: $ympoatum 


on Atomic Energy, 1084 
a), in the Layer $ OHO (Chalcophanite), 
(A. D. W J, 1103, erretaen, [| 
Atropine Effect and, on Activa Sodium Trans- 


Dr. R 
Oo onan 


uation (Anom ge et ee pecaleretor Ie, W 
Miller and G. Saxon), 463 


Anto -Frequency SDa tium of Atmospherics (Dr. F. W Chapman and YY. D. 


), 
Anditeria : Acousuc Design of (P. H. Paikiń aod W. A. Allen), 98 
Audos, Prof L. Ji oe In relation to Plant Growth-Regulact- 


Plant Growth Sabstances, review by Prof R. L Wala, [117 


aa Dr. F.: Title of U Research Fellow in phyucs in the 
University of Sr ET oe , 709 


Infecoon in the Guinea Pig caused by Feeding with (Prof. 
Pasvo Roine, Aune Raiuno and Unto Vartlovaara), 767 
ade! bolle in Ayn of Amino-Adids and Proteins A Colorimetric 
based on peas Complex Formation, for the Docaction of 
(Dr, A. E Oxford), 39 
n and Penlallin : Use of (MInustry of Health, Statutory Instru- 
menw 1172 and 1174), 382 
Atreomycin aha stil in Pig Food (Agnesltural Research Comal, 
Austin, C R.. and Braden, A. W. H. : tn Mammals, 82 
neme, Darectory and mi maintained In 


Catalogue of 
Cammonwealth Scientific and Industrial Reesarch Organcation), 


ae eTA In, on the Kellor Skull and a Tertiary Marsupial (Edmund 
} 
lartlal Spread of Myxomatosie In (John LeGay Brereton), [08 
Nemataces, a Moss Family New to (J. H. Wills), [27 
Science In, 969 
Arstralian Abonginals - Abeence of the Sickle Call Tralt In Seventy-two 
(VW. R. Horsfall eni Dr. H Lehmann), 638 
Australian npn. High Rs an in the Blood of (R. T. Simmons, 
an 


Dr. LG ari oa 
l me of (Sir Douglas Mawson), 
Austraban ae aries Scaence: Electron of Prof. W, L. Water- 
» 336 
New titie of the former Australan 


Auetrahan Journal af Biological Scrnces : 
of Screntific Research, Series B (Biological Sclences), 18 
journal of Botany, 18 


8 
fea ens gan 
Research, een a To be 
S iar Inte nia oe joorna! of Cherustry an Australian 


Aostralian jarnal of Some Soantidic Research, Series B (Blolagical Sciences) Title 
Asstralicn fournal of Biological Screoces, | 


of , 18 
Australian Nathonal University, Canberra: Appolatrment of L. G, Melville 
as Ta el 103 ü T 
Appointment of the governing body of University House, 440 
Australian Wud Rabbit : Changes In the Mortality-rate dua to Myxomato- 
als in the Frank Fenner}, 228 
Australian end Zealand Amocation for the Advancement of Saence: 


Thirtreth Meeting, 57! 
Astralopithectne MII k Cannes (Dr. |. Bronowald and W. M. Long), 251 
Austria : api aa e eaka 570 
Kaar), 112 
G W.G 


Anstrian Wood Research instituta, Vienna (Prof. 
waning : Specificity of € of Complete Cold 

O Control Pundementals of (G. H. Farrington), review by Prof. 
rag, 9 

Automati Control of Mechanisms and Indusertal Proce, review by Prof. 


isini Biba Computing Machines: Programma Desgn for Iver- 
ny of Cambridge Mathematical Laboratory Summer Aa in), 


Automatic Grain Counter for Assessing Quan ieee High-Resolution 
Autora (Dr. R. A. Dudley and Dr. S. R. 992. 

Agent. A New Type of (Stata Norton and Arthur P, 

lc Detection of Sulphur-35 po aces by the coe Neck 


the Rat's Stomach ard F. Bélanger), [150 
Actoradiographs (High-Resolution) a a pan Counter Aa 


Autumn S Hering: Sperm Storage and Cross-Fartull 
Spring and th H s. hoce), H TASOS 


è 89 
Avian Med oY OOIT. = Tivier ind Di L H. Moore), 504 
x iaai See and Aureomydo for Metallic C (Pref, Adrien 


Avison, A. D.: Antcholinestarzses, 54! 
Awad, William L and other The Fries Reaction, 1186 
A ea T t Oo de. ven Siete (being the 
sia Arachis T Tem Book ot Hyde rewritten version of Poynting and 
Thomvon's ‘Text-Book of ee rer ya L 1069 
Avaal Flow In a Vortax (Joha B. Ni trail) 
Amen c Ae a urci peering a Carona Aas ol Oi 
cts, 


~ 


Baar, Dr. S., and Bull, Dr. L. P.: Salt Interference In Sugar Chromato- 


rrephy of Urine, 414 
Bacharach Insecticides, $46 
Provisoning of in the Fred, ce 
Bacttrucin A. Grruceate ot r.) ee 
Back, A. and VWWalesrek, E. Radioactive Colchicine by Ehrilch 
es omna 202 
Bacon, G. E a Senter Princpal Sdentifle Officer In the Screnu- 


fe Gil Service, 657 


VIET a 


B. eee na Substance from a Strain of (Dr. P. Nand aod 
Efect of Cane Add on cha Growth ofa Variant of (Prot } M. Wiame 


a a ar E 
Strains of (Prof V. PP attend 508 


361 
TAa Inclusions In (Dr. G L 


Benda 
Bactera (G eel hana gat E. C. Pringshelm), | 
satan in bolaung, from Solis (Allen Kerr), 
Bectene-free Entamoeba srodens (Dr. Max }. Miller), [192 
nee ota? Des milatton of Citric Acid by (3. Daghey and Dr. E A, 
(plled) Soclety for poum on Antiblotics, thelr 
prodocion and Use in lodusery, He 
Bacteriophage 72: Chemical M In (Robert L DeMars), 964 
Hactarioecartc Actrity of 3,500 Ic Compounds for 
var me . Guy P. Youmans, Leonard Doub and 
Anne 5. Youmans rer by Dr Vincent C. Barry, 322 
Becterum (Red lic) Aspartate—Glutemate transaminase In a 
(]. Robinson ), 672 


Baddar, Dr. Fawzy G, and others : The Fries Reaction, | 186 
: Correlation of Pllocene and Phecstocene Marine 


458 
A S.: HI uency Measu 53 
Bailey, Sar : of Prof. M. Lugson, 991 
Balley, Sir Edward (Wager, L R, and): Basic Magma chilled agalnst 
Acid Magma, 68 
Balley, Dr. K - Scrence, |02 
Bailie, Johni, and o adena und Pat Today ra D nana 
Balrd, R. H. (Cole, Dr. H. A. 


and): The American Slipper Limpet (Crepedufa 
fornicata in Milford Haven, 


687 
Bairstow, Sir Leonard The Fun of Pindi ee 
PAINI o A Awarded « Research Seodentahip fn emlstry by British 


Baker, Prof. |. P. ‘ th Technological Education, 270 
Baker, Dr. john R : aratus,’ ‘Golgi Body’ and 
‘Golgi Substance,’ 617 


In the Male Germ-Cells of Yagiula mocuicta, 690 
. Importance of lon Exchange with the 


The Recovery of the Sahara, 894 
Bakers’ Yeast : Thiamine Triphosphate 1 raged -H. aN 1187 
SaR oe E GRR O S Parasitsm on (Dr. H. Barnes), 


Balchin, ‘Nigel Im dustry on the Worker, 463 

sat oka XIX aperat a Phywological Congress, Montreal, 
Bald Moora! art (Prof ° 
Bail, |. (jackson, D. S., and): A Soluble Form of Reconseituted Collagen, 


| 
Ballard, D. G., and Bamford, Dr. C. H.: Kineucs of the Formation of 
des from N add Anhydrides, 907 
of the can Speces of Loranthus, 907 


Balle, Mile. $. : 
j Bahmi, J $., and others: Irradiation of Polymers by High-Energy Electrons, 


Bando Dr. ee D. G., and): St Ee 
Bamford, va pe Dyeing and Tanning, [031 

Bampton Lectures In America No. 5, delrvered at oe Univermty 
B. Conant), review by R. Brightman, 557 

bination Coefficient in the F-Regtona—a Possible New 
of loormation of Nitrogen Molecules, 953 

L erma] Contraction of Collagen and Its Dissolution with 


Bannister, D. W.: Awarded a uate research scholarship by 
Courtaulds’ Sclenttic and Ed al Trost Pund, 383 

Bannister, Roger : Physiology of Athene Tra ning, 735 

Barber, Bernard . Science and the Socal Order, 1014 

Barber, G. J., and Embleton, T. F. W.: Saw-toothed Were-forms lo 
Barber 5 1057 Adaptation In MI antams, 236 

r. Mary ap n Micro-org 
Barcroft, H. : Hemodynamics of Small Vessels, 1073 
Barer, Dr. R: Determination of Dry Mass, Thickness, Solid and YYater 


Concencratton in Cell, 1097 
Barker, Dr. HL : Preparation of Acetylene 


from ıc Maternal, 631 
i Phoephate Absorption and Uulrasion by (R. Seo Rossell and 
R. P. Martin), 333 : 


Barley Crop (Dr. Hlerbare enter), rera by Sir k 600 
e a ans (Dr. Herbert Hunter), revrew by Sir John Russell, 600 
Barnabal, D O. O. (Tria, Dr. E Es and) : A 
pag ae Prof. toe ae Antl-Dturecic Substances of the 
, 304 
Sariari E Appolnted assistant conservator of forests, North Borneo, 
| ` 
Barnard, W. G., Appointed deputy director of veterinary services, Tan- 


ganyika, [030 
Barnes, Dr. H.: An Effect of Parasitism on Bolares balance (L.) da Costa, 


l 
Barnas, Dr. } M- : And doioeri io a 
Organo-Phosphorus Insect! 


Tosde Hazards of cartaln Pestiddes to Man, | 126 
Barnes, T. C. At the XIX International Physiological Congress, Montreal, 
l 


D'Ancona), 868 


Banga, Dr. I. 


of the N : ; work of, 938 
Barrer, Prof. R. M. : The Dynarmcal Ch uon, revrer, 
Barrett, Dr. |. YY. and others uct Radiation, | 48 


INDEX 


Barrett, R. J. R. nted cultural off cer, Federation of M 733 
i ea o Vek) 398 caya 


alls Lah Vincent C, p Random a, ln the rohi of Tuber: 
Barschall, H. H.: Structure of the Atomic Nucteus, 486 


Nudear Physics, 527 
warded the seventh Charles Chree Medal and Prize of the 


saree mcni Society, 442 


Chree’s Influence on Present-day Geophysics, 442 
Rhythms, 


Barth, Lester G i revised edition, revrew, | 

Bartholomew, G.. Medium Nudaar 

Barton, Prof. D. H. R- Tithe peor organic chemlstry in the 
University of London , 60 


H. R., and others : Nomen clacuis of crdoHexane Bonds, 


1096 
Basden, E. B.. The Autumn Mush of fla (Diptera), 1155 
Benc M nst Add Magm rot, L. R. Wager and Sir Edward» 
Radiatrre a head AN and Neutron 
L W. Buebridge), 


ans. Fortuitous Xeno-dlagnosts of (Dr R. B. Hetsch and 
. P. C. C. Garnham), 248 
Betullon, Prof. E. : Obrtuory by Lord Rothschild, 
Dr. E. H. : Promoted a Senor Principal Sdenufic Oficer In the 
a e A Sacvica €57 
paremini E Phymology of Athletic Tralnıng, 935 
Bates, ove. Nature Conservancy Research Studentship In 


Bates, Prof 7,78 New Magnetic Materials of High Coercmity, 97 
Batten, J. Effect of Phenols on the Rate of 


Ls and Mulcahy, M. P. R : 
of Peroade, 72 
: Obttuary by |. D. M Bhyth, 277 
a Deputy Chief Sdentfic Officer in the 
Mineralstoffe und Prlanzenwachstum, 


Bawden, F. C : Macaan onioni dls wes, 106 
Baxter 


Bean, | H. © Appointed of Malaya, 1085 
Beans ang) i Ans PEET ack Spot Drsease of (M. $. Pavg: and Dr. M. L 
Sues Meck be aia et (Anna E Reach Girl L- Costak 


; lon-exchanged Forma of Chabazite, 999 
Pa and E. M. : Botterfiles of the YYood, review by L. J. F. Brimbhe, 


Banan a hn ES. Randhawa), ree, 
Beaven, Dr G HL, and Yhrte, Dr. |. C aeon Df POER ANE SIER Ge 
bins In Hunan Anmemues, 1006 


: Catalogue of Microscopes and Accessory Equipment, 
; g Review of Nudear Sdenca, Vol. 2, 


Bedford, The Duke of : Obrtuary by Miss Frances Pitt, 749 
Bedford, Dr. T. Health, Welfare and Efficiency of the YYorker, [132 
Bedsoan, Prof. $. P.. Nature and Constitution of Viruses, 106 


Beech : A Cheeses oo: (as N. Vincent), 963 
Prevention and Cure of Enzootic Muscular Dystrophy In 
K. L Baxter and G. AM. anereen): Ie 

ert Agar The Sky and its Mysteries, revier by M. D., 375 

„Efe of Close Spacing on the Growth of (Dr. L G. G. 


A a a I anoi cal Congress, Montreal, 1072 
Behaviour of Bullocks Grading (L C reyes a 

Secote under the Action of Colchlane 
Internatonal cal Congress, Montreal, 


073 
Beliby (Sir Bhra pou ll! 1 amoni Fund . Awane: o 
Bélanger k Daai of seiphuries 


S ynthedi the AEE Neck Cells of the Rat's +e It 
Belgian Congo ° of the (Prof E. P. ran (ee 
an Government : Order of the Lion and 0,000 dollars awarded 
to Dr. Loulse Pearce, 475 
Beil, E. E.: Impuri ee 386 
Bell, Dr. James . reva, 516 
iT 


pectrometry, ` 
Physical Coena ioe {er a aera rarer, 828 
ations of Jack Rabbits (Lebus calrfornscus 


Bell, R P. : 

Belt, Banks: Oil Pollution of the Sea, 1026 

Barmy Sis , and others : A Host-Protein Component of Influenza Viruses, 

Ben-Tovie, Dr. A : New Erythrean Fishes from the Mediterranean Coast 
of israel, 464 


Bendall, | R. : Effect of Pyrophosphate on the Shortening of Muscle-Fibre 


Models tn pee oi oenones pee 
Bennett, Dr. Lm- and Computers for gers altar dara 
Bennett, Dr. Wendell C. : Oe ee eae vee 
ey ee ly Dr. J. C 
pealkman 


In Cattle Pippa tier irae of Gamma 
P. Hytchcock), 546 


a Medl 
P. Nield nod J. F. Newman), 1052 


: INDEX ix 


- 


A Colommetnc Estimadon of Sugars ualng (Dr. L K N. jones 
and }. B. S oM e 

Beazroyi:Peròžide > Effect of Phenols on the Rate of Decomposition of 
h j. Batten and M. F, R Mulcahy), 72 

ation and Halagenation Aromatic yeaa by Silver 
alogen Complexes : Pherryfation, (Dr. D. Bryca-Smith), 


Beranek, L. : Acoustic Measurements, 189 
Berg, P.. ind Jokli, W. K K.: Transphoephorylation between Nuceosde 


alge Prof. F, : Seine REN Corre ation In the Making, revreey, 136 
cholinercersses, 841 
: Biochemical Problems of LIpeda, 574 
"Gear ee ie (F. L G. SOAT int ag 
Bertier, "RW: of Renal Tubular Mechantems, 1073 
E. P.: m mechanical engineering in the 


PEMDA RLT ae todatheii Carcinogens and Onddized Fatty Acids 
In t, 
Bernstein, Hi, |. : Elected a Fellow of the Royal Society of Canada, } |76 
Bernstein, Ralph E. : Rates of In Human Red Cells In raaton to 
Requirements for Transport, 91 [ 

Son” Probam of: LIEN NWT LY Cae Joseph eee AN) 


Pisaki eNA rat Differential Cantin: 
Fractionation, 


ts in Tissue 


and G, Smuts), 589 


oe j: Babllografi ann, Second Supplement, Parts | and 2 (edited 
Beet, A. C., and others - Temperature and Humidity Gradients In the First 


[00 m. over South-East England, 193 
I Ar the XIX Internationa! Phywological Congress, Mon- 
nted chairman of the International Union of Physiological 


ences, 1074 

Eee eee pand T » Prof. N. BL: The Living Body, third edition, 
revier by Lovatt 4 

Best, Dr. Rupert |, and Gallos, H. P (e of the Vinn of 
Tomato Spotted Wilt In Dried Plant Material, 315 

POMA ee arr cy Te ce owe An Meta bolram 

In Tobacco Plan rl ag epee 

Bethe, HL A. > 

Between the ‘lees des (Philp Screc), raren Dr. D. P. Wiledn, 884 

saab i cal Montreal, 


Beyer, K. H. : Pharmacology of Rene! Tabular aos {075 
Beyster, Nuclear Physics, 527 
Bhagevantam, Dr. Sand na Rao, K. Y.: Photo-edascic Effect in Lead 


Bhegiratha Rao, E. (Ramsachendre Rao, B., Rad Investi of Travelling 
ese Ree In the oe by Continuou-VWvave Radio, 819 
saddled a sit others : Recording Photoelectric $ 


, W3 - 
a Dr. A and) Radio Nowa bursts from Solar 


Bat, Prof, J. Y., and Broker, Rajul : Riboflayine and Thlamune Contents of 
Saffron sctrrus Linn. 
Bhatn VN., and others A Plasmodium In Common Indian Partndges, 


Biagini, C. © Quantiouye Aspects of the indirect Action of X-Radiation at 
Concentratons 


various on E. coll, 868 
Bralobrzeskd, Prof. C. : Decth of 750 


Buble. Plants gi the (Dr Harold N. Moldenke and Alma L. Moldenke), 


review by Dr. H. R. Aetcher, 1142 
Bibliograft dver J. J. „ Berzalius, Second Supplement, Parts | and 2 (edited by 
Bibliography of Screntrfic Publications of South Ama (Unesco South Asia 


Office), No. 7, India, rme and Ceylon, 


ee ae Ree ene 


ph, Charbot yr pera as senlor technician In the Department of 
» King’s College, London, 840 
: Anticholinesterases 


pedal a 
Biggère, | j D., and others - e Vipal oriau ol the a 


am yrtro, 1196 
Bihar : Oxonlum Wilt of Guar and Cucurtit Plants In NL. Mishra), 209 
EOT, Ea and Cows, Lh a e by Eere Ing, 


Blifiaghem, yi E, and others : ‘Actrvaly Acquired Tolerance’ of Forengn 


Binet, Dr, L.: 
trea) conferred on, 1074 

Blochemical Function of the Golgi Substances : Lawlaton and 
C. Schreder, A. L Dalton Edward L. Kuff and Marie 

Biochemica! Problems o Lipids (Royal Riecniah Academy 
qwur on 

wry Annual Review of (edited by 

Lomng and Gordon Mackinney}, Vols. 


tle 
of Sciences Collo- 


Murray Luck, Hubert S, 
and 21, renew by Prof, 


Biochemic, Bo Ei oa Physiology : Post-doctoral Fellowships in 
(Lalor Foundatian), 1085 a 
Biochemistry and Pharmacology of the Nervous System : ie roe 


t von c 
Department of Experimental Psychi 
the University of Birmingham for), 145 sas a 


Blogenesls of Alkaloids of Solanscem (Sir Robert Robinson} 344, errotan, 


34 
Biogenesis of In Chkanydornenas exgametos (Prof. A. }. Birch, 
"F. W. and Dr. F. Mowwus), 902 
Biogenesis of Nicotine (Dr. K. Bowden), 768 
Blagenecic Origin of the Nicotine, Tropane end Hygrine Bases : A Possible 
Common (P. Í. Morama) 
Research igh Aoa to the A aid 
lande (Southern sip oars fe . Hugh Scott), 338 
Bx 7 Assay ° sr atl Sampling tn Bukovic and F. X. 
ob 
Scatienical 


a D. h Finney), reve by Dr. J]. O. Irwin, 725 
Biological Call Suspenmons . Relation of the Permltvity of, to Practional 


Call Volume H Fricke), 731 
tate k Tce Dkk 


Bologa! Com 
Bialos Puilescohy, review by Dr. joseph Nesdh 1119 
A am, 
a pronn Fourth Con- 


culture and the) : Conference 
rban Areas, 571, 1032 
Biophysics pioi me Fellowships in Beochemstry, 
Wosyntheels (Parra) Aminolaevulinie Aad and (Dr. A. Neuberger 


and j. 
me oe oe) SDS one? ip 


ecgarnetos, 
arch, Or. S, P, 
Aird, poole ae as A .G 
ropa na, 
an BR He ~R H., and): The Z-Enryme In Amytlotyals, 492 
ae review gt Sir Norman Kinnear, 1056 


Birds Saun aoe and Excinct (Ralph Whitlock), review by Sir Horman 
nnear, 
Birde of East Africa, reveew by Sir A aa Spr 72 
Birds of Eastern and North ca ( . MackworthPraed and 
Capt. C. H. B. Grant re ean "Uindsborouth Thomson, 72 
Birds of the Freid (James hadap Aya J]. F. Brimble, 324 
Birde of Scotland V. Baxter Leonora jeffrey Rintoul), Vols | 


and 2, review Gordon, 97 
Bards of Town and Vil age (R. $. R. Fretar), rera by L. J. F. Brimbla, 324 
Birdesll, J B., and others: High Rs Frequency in the Blood of Australian 


Aborigines, 500 

renata, 986 Hlastiaty In Keratin Fibres (Dr. R. D. B. Fraser), 675, 
errata 

Structure of the Atomic Nucleus, 487 


Bd College 1 Tida of arokeaee ol c shamnlasry In the University 
oH. fh. Barton 


Burley, Dr, R e oe anor beth 436° 
iia e (Adams; G. A and) Polysaccharides amocated with Aiphe- 
alae, 28 
Bishop, i papina D .: Hatching the Contents of Cysts of Heterodero rosto- 
chenta with Alternating Tempereture Conditons, |108 
Barboo, R E.: Awarded the Briewsh Gold Medal for Asronautc of the Royal 
Aeronautical Sodaty, Wi 
maga ree RED.: a S Waves In Cylindncal Rods, i69 


neenng Mechanica, 
spy j. Cyclone , 1167 
Bleck P. Ps i “Appolated by tbe Royal ea, 1006 a Mr. and Mrs, ne 
madara atthe the Crystallographic Laboratory, 
Black S$ oes cl Muse face: Angular (M. $. Pavgl and Dr. M. |. 
irumalechar yap 


ti Address at the International Conference 
ntad director of agriculture, fishenes and forestry, 


3 A of Phryflogiossam drummondu, Kurze, 591 
Blair, Dr. G. W, Scott Second International reas on , 67 
Waker, R. H., and othars: Dyang tno Langne ius! 

Blunchard, D. mori others: Giant Condensaton Nude from Bursting 


Bluschko, Dr Anticholloesterases, 

Blatt, Prof. john ML, and Wetsskor!, Prof. Victor F.: Theoretical Nuclear 

as dL tee T ele pet ee ee Y 

axter, J. Sperm Storage Crom- Fert] umtron pring 
Pa so walng Herr 1189 

Blextar, Dr. K. Lean Sharman, G, A. M, © Prevention and Cure of Enzootit 


lar Dyson Beet Cattle, 1006 

Effects of Atmospheric Pollution on Vegetation, 

Bleuler P Prof. Ernst, and Goldamith, George J, Experimental Nucleonica, 
R. L Fortescue, 1163 

Blewecr, M. ; end others’ Albumin, an Unsupected Phynolagical 

Bloch, K. 


7 
Biochemical Problems of Li ds, 574 
Block, Richard J, and others. Paper romatography, reveew by Dr. G. 


Blocking Ager (Aucomarste : A Naw Type of (Stata Norton and Arthur 
I 


+ 


x INDEX 


Blood UTE Substances of the (Prof. H. Croocatto and L. Barnefl), 
Effect of Ineuitn on the Adrenergic Amines of (Dr, H. Wetl-Malberbe), 


796 
Substances In Bone-Marrow Extract accelerating Coagulation of the 
| Makino and Hong Buh-ching), 205 
Blood (Memmaijan) > Torning of Throm ssn In Shed (Dr. P. Fant 
and R. A. Hayes), 303 
Blood )- heolagon of Thorium B een) pinding Substance from the 
of (Dr. K K Redds), 202 
an Aborigines High Rs 
h Graydon and |. B Birdsall), 
Blood Cals of cece an’ Dæcovery of Iran In Tunlcln-forming (R. 
Blood-Group Gene. A Human, Intermediate between M and N (i, Dunsford, 
Elorabeth W. Ikan and Dr. À E itn Prt Ms 
Blood-Group Specfic Substance A  Folm-\Yu ured . Earl B. Ger- 
palki byee M. , Andre M. Waltreachoffer, jam ames Okubo and 
Blood fon ' Farnlly Antigens or, and the Sub-Group of 
(rata * 1059 


Blood farasta of Swine . Eperythroroon parvum, a Ritersble (Ear ] Splitter), 

‘Blood Paii Effect of Rauwolscine on the Acton of Adrenaline on 
(]. N. Mukherjee), 867 

ee eee fo Sheep Sian Use of Cyanol in the Study of (M. L. Ryder), 

Bloomfield, Or. C : ukwdde Immobilization and Clay Movement in 
Podrollred Sol 

newts (5500 cma tg Protan 770. Origin of the Absorption Band at 


{500 em. tin 
: Acetylcholine In (Dr. $. E. Lewie), [00-4 
| Memon al 


vency in the R T. $. Simmons, 


hi tute of Metal Finishing, 754 

ume, T. : ca 

Btyth, J DMS r ot R. B. Battle, 277 
in Antarctica, 


tal investigations Into inorganic colouring 


709 
Boarland, Mime M. P. V.: ee OOTU ee 
Royal Common for the Extubltion of 1851, i7 
Boatman, E. $. (Hek, Or. 5, D., and): Time-Lag in Ea Potentials, 1056 
M of the Royal Aeronautical 


(Prof. Charles Herbert Best and Prof Norman Burke 
edition, review by Slr Charles Lovart 4 


In the (Prof, |. Rotblat and Gilliam B, 
Body (Human) Maeazsurement of tha 


iatlon from the (Dr. P. BR. L 
Burch and Prof. F. W. Spiers), 51 
Body Dasson F. Deterrunanon of Total, umng Liquid Seintillatson 
Detectors Renee, R. L Schuch, C L Cowan, jun., F. B. Harmson, 
Body Toma any. N Hares) Sal i S of M 
em wo Systems anagement 
on Milk ied and nd Br KA E A Am 1195 
Peaksa oten H: of Lipids, 573 
Bohannan, Dr. Pal : rsiereely pray Slander review, 972. 
Bohr, A Structure of the Atomic Nucleus, 486 
Bolling rani a Caplllary-condensed YYater (M, L. Lakhanpal and Dr. B. R. 


Purf), 
Bols du Congo: Essences Forestiére et (jean Louls et joseph Fouarge 
Fasc |, Introduction, 1177 h 
Bol, Dr. K. : 'High- Frequency Electrical Measurements, 52 
Boldingh, L + Brocherntcal Problems of Lipids, 573 
ilam G : Semuauon of the Growth of the Radide after Treat- 
: ment of Tomato Seed with Bromine Water, 963 
poland: «Lu, and Cooper, H. R Photosensttrmed Oxidation of Alcohols, 


Bolton, Dr. H, C.. Recent Developments la Ultrasonics and , 444 
Bombard, Dr. A.: Provruoning of Expediaons In the Field, 97 
Bombyx mod ln: Effect of Anubloucs on the Growth of the Silkworm 
. R. Venkatachala e vasaya), 684 
M Badger snd H.A McKer- 


Tener) ina 
Ward), 7 


Bond ndare oe pounds (Dr. G. 
ne), 
Bondi, H. : ntad to i Unrveruty of London chalr of mathematics at 
King's oilers, 113 
es ee a ERI in, accoleratin Saepe of the 


(Katash] Makino and Hong RIh-ħing), 
Bontoa Dr En P. Lina omeri lp Effect of Diurests an Orakei Radiciailita 


a lie 
Bonner, T.: Medium De Race 
Bonner, Prof. T. W. (Sh 


Bonnycastle, Prof. Deamond D. (Tabachnick, iii L An and) Effect of 
Thyroxine on aA 
Boo}, or H. L- Chemical Structure in relation to Plant Growth-Regulat- 
ng Acthytty, 710 


cohen Laie Sosa, R. Denleon Purcbon ben 94o 
rera by S. A. S., 


BIS to the ent of Pharmacology 
in the Meio die es 
Awarded a Levarhulme Ressarch Grant for 1953, 17 j 


Bor, Dr. N. L : Trea $ m 
Roser cleat ai ch Linas 674 


oe Geological Survey, in Great Brrtaia (Dr. W. J. Pugh), 12 
Max: Retirement the Tut profemorship of natural philo-~ 
tn the University of Ecinburghs 1082; work of, 1082 
Bornell, Dr. f A : Anticholireesteruses, 
Boron and Lithium (leotop: ager orca eer ee ener 
tons L Sruth), 
Boron Part: : Spiral holagy of (Dr. Edward L. Simons), 724 


Polytechnic, London (Plastics Technology Deparunent): Plasmo 
nd Education Fund Scholarships, 18 

H. The Royal Sodety of Canada, Section IY (Geolapcal 
Scences), [175 


Bowworth, Dr R C. L Heat Transfer Phenomena, the Mow of Heat In 
Physical Systems, rers, 375 

Botanical Congrese . international, to be held in Parla in 1954, 840 

Botantcal Soaety of Bengal : Seventeenth h Annual Genera! Meeting, 142. 

Election of Officers for 1953-54 


Botanical Society of the Brrash Isles bane read at the Conference on the 
Changing Fora of Britaln (edited by J. E. Lousley), 708 
Botany: E ok lar gs retin Nhe , W3 - 
Intermediate (l. l|. F. Bombe fourth edition entirely revised and 


aboration with Dr. $. Willams and with the armert- 
ance of Dr. G. Bond, review by Prof. Lily Newton, 882 
Botany can): laternationa!l Co-operation In (h P. M. Brenan), 987 
Botany tete)’ A Fresh Approach to, by Prof. Lliy Newton, 


Botrytas Prurt-Rot in Glasthouse Tomatoes : Combined Hormone-Fungidde 
ae A ee Nene L Newhook and R M Davron), 35! 


Bourgece, $. (Wiame, Prof ) M., and) : Effect of Gene Aad on the Growth 
of a Vanant subtler, 3 310 
Bourne, Dr. H. WHertochernletry of Xanthine Oxdd t93 
Enzymes of the ated Deks of Heart Muscle Fibres, 


Aine a In Tranmcon, revre, 1019 
egy ly others : Frequency of ean in Anura, 408 
Bovet, ATS of Drugs at Autonomic Gangha, [075 
Bovine Cervical Secretonms Ubkre-Violet Absorpoon Spectra and Plow 
ripe hepa sf F. A pores 
Bowden; Dr. F ngh, K.: Stee Effects in tha Initianon and Growth 


E im 
Bowden, a» Je and Neve, R A.: Sorghum Midge and Resistant Vaneties in 
the Gold 551 


; Bogenreris of Nicotine, 768 
K. F.: ‘Waves and Tides, review, 268 
: Serocture of Seleniam Tetrefluoride, I7] 
: Marine Bi in the irish Sea, 58 
Robert, ‘and others : ce aod Parth To-day, reveew by R. Bright- 
mar 


» 557 
, Lord, with the co David: The White 
DE ee ee 


Bradba | Rand others: Amount of Gamma-Benzene Heachionde 

plckad up by Resistant Housefites bred on e Medium containing 
eHexuchlorde: 1052 

Bradan, A. W. "HL (Anetan, Cc Rand): Polyspermy to Mammals, 82 

Bradfield, G Ultrasonics, 189 

Bradley, P W ~ 

rrent Energy 


yanca, and the Formation of 
Undine Siphorphogalactons, 1 ate-——Uhidyl Transferases and the Formation of 
Undine D: 1038 
Braham cen. and others > Hetaross in Saccharomyces, 900 
Braham, » Health, Waitara and Effcency of the Worker, 1132 
D F., and Bradshaw, C. G.. Alternating-Current Energy 
Lomes in iron Larunatrone at M 
Brain of a ae Foetus 28 Weeka O 


c Saturation, 
H. Deodgzon), 404 
Braln 


: Formation of ‘Neurofibrils in the 
Chromatograpbed on Silica Gel + An Unknown Aad from 
{F. Friedberg, L. M St ae L H Newman), H9! 


Bratt sedione Tara M AET eon TOF ce SNE EN 
Bodies in (Dr. L i 
Bran i Rano and Half-Irfe bee ite As Specific p-Actmity, (Dr. P. Ru 
N. V. © Planned Management of Fores, review by Prof. H. M. 
Steven, 370 


Bratt, Eer Promoted a Senior Prndpal Sdentifc Officer in the SaanttHic 
657 


Braimboitz, H. j.: rement as keeper of the ant of Echnography 
In the British Museam, London, 939 ; of, 939 

Breakdown of a Gas eubject to Crossed Electric Fields (Dr W. A. Prowse 
and P, E Lane), 116 


Bremer, Dr F. Posture! Mechanisms, 1074 

Bremner, P. M. + Awarded s Postgraduate Scholarship In Husbandry by the 
t of Agriculture for Scotland, 840 

Brenan, Jj. P.M. . (nternatlonel Co In Afnean cost? 987 


Brenchley, Dr. Winifred - oer ae onn nana T 
Brent, L rid and others : y Acqutred Tolerance’ of Foreign Calls, 
603 


Brereton, John LeGey : Inical Spread of it ale in Australia, [08 
Brose, J. |.. Ar the fourth meeting the European Assocation of 


Brewer, A. WY. : Atmospheric Radiation, 1167 
Brewer, om M : Wellspring: of . Guidance for Local Societies, 
iis 
preyar, Pr Pu and McPhillipa, j. An Indirect Polarographic Determination 
aum 
Belan, Dr. P. W.. Anublona, thar Production and Use In Industry, 


Bran, Dr.R C. Chemical Structura in relation to Plant Growth-Ragulat- 


Cailing emperature Phenomenon In Polymertation, 


INDEX xi 


ga aioi can Aid er or (eed by $ E. bo a ai in, [5 
anging Flora Lousley 
Puw cones on I by 


Prot H. lan Moore, 135 


Technical Problems of tha Expansion of Television In, 337 


Use of Atomic snay mu or Electrical Power, 894 
See cisco under Great 
Brttain's Pood Supplies (Dr K. G Fenelon), revrew by F Le Gros Clark, 47 


Bricain's Livestock Problems In providing eee for (Scotnsh Group 
of the ces Soaety Conference an), 644 

British oma tural Contractors Association, and others : National Weed 

Britrsh yee iH T {Association of Agricul d the) ` 

tural History aty on culture an 

Conferenca on Regional Hirtory, 965 

Bnrtish Associaton: The, 78! 

Bettrah Assocation for the Advancement of Sdence: Ra of the Com- 
mittee on Blology and Rural Scienca in the School Curriculum, 319 


ental Address, Saence for rta own Sake (Sir Edward Appleton), 


dinate of Addresses of Prealdants of Sections, 4 

en a to Section A, Mathemancs and Aoa (Sir Harold 
reys), 

Premdentoal Address to Section B, : remy ee G. R Clemo}, 430 

eos Address to Section Q G T. Neville George), 


Presidential Addrems to Section D , Zoology (Prof, |. E. Smith),432 
Premdennel Address to Section E, Geography » 47 
Premdential Addresa to Section F 

frasi denGal Address to Section G, Sapele 


ee Adira io ticoa Anth ee M. Fortas), 434 
ores denua! Address to Secoon Í, Physiology D. P, Cuthbertson), 


Preuende Addres to Section J, Prychology (Trof. D. YW. Harding), 


Presidendal Address to Section K, Botany (Prof. John Walton), 436 
Presdential Address to Section L, Education (Dr. R. Pir 
presdenae Address to Sechon M, Agriculture (Dr. John Hammond), 


Prea dential Address to on X, Assembly of Corresponding Socie- 
ues (Dr. WY. E Swinton 738 

Election of Dr. A. D. Adran as president for 1954, 482 

fody: Downe cue, feat. Ganstacrad to cha Ravel: Collage: ct 
urge@ons, 


D E 
D asi and (Geography) Discussion 


F (Economics): = Sympeasiumn on the cay fe reesen and 
ar Uncertainty, 70! 


Section 
Psy of Bowness Decon- , 
ta) and L (Education) : Discussion oo Training for 


3 
Section G Engines ymposlum on the Utniceston of Digital 
Comput maenna -S Enplooerine and industry, 649 
Section | Phys ogy): Sympomum on the Phywolegy of Athletic 


Tran 
Sections | siology) and M (Agriculture) Discusion on Ruminant 
gees rd ), A (Ph di (Ph os 

an yucs) and | (Physlology) © Symposium 


Sections: (Bony) aad ey) Discumion on Effects of 
Atmosphenc Pollution on Vegetanoa, 659 

Section M (ormare): Doarwon on Preventive Mediana among 
Farm Livestock, 56 


Section X (Assamb Corresponding Societies): Presidential 
Address (Dr. W., E. bh ofc 781 ) 
Britsh Caribbean Meteorological Service : Firet Annual Report, 279 
Bosh Cannes iggy eres Award of Research Studentship In , 42 
ae ea ee ation. Coal Science Lecture (Dr. R. 
Brituh Coasts Guide to the Eaei k ind Reporting of Stranded 
Whales, Dolphins, Porpoises and Turtles on the (F, Freser and 


H. W. ranar); second edition, tee 
Britleh Colonial Territories > Research and Development In, 1034 
Brinsh Colonia! Welfare and t dumng 1952-33, 283 
Brith Commoavwealth: Academic tty In the (Sir Chartes oe ARE 271 
Brrash Commonwealth Screnofic Office, North America: BCSO Review of 
Science tn U.S.A, for the Year ending June 1952, 282 


British Co, Ltd., Glasgow’ Grant of £350 for 
aren iy t of Colour Estar choiety acd Oroine ie te 


British Empire cer Campelgn : Thirtheth Annual 738 

Brinsh Gold Madal for Aeronautics of the Royal Aeronautical Soclety 
awarded to R. E. Bebop, 361 

British Industrise, Federation of : Report of the Third Conference of Indus- 


trial Directors and Man 
ent of Dr, W. as director of studies [o connexion 
for, 714 


, and others: National 


Weed eal Conical E ce, 442 
Briush institute of Managachant "Aanga! Conference, 656 
Survey of Administrative Studies in Britain, 795 
Executive Development Programme, 796 


Britsh institute of Recorded Sound, Led, in conpunction with the Depart- 
ment of Extra Mural Studles of the Untvernty of Londen Lecture- 
rectal of sound-recordings in the study of Music, Drama, Literature 


and Sclence, 526 
` Brith 'nastaron of Radio Engineers . Re-election of Willam E. Miller as 
dent, 


Clock Maxwell Premium for [952 awarded to Dr. Charles Simsidnd, 384 
Election of Sir Noal Ashbridge az an honorary member, 797 
British Instrument Industries" tblnon, [64 
British Internal Combustion Engine Research Ascoci ation Re-electton of 
H. Norman G. Allen as chairman of Council, 280 
Betah iron Gnd Sisal Rosaich eee Appointment of } Savago as 
head of the Physics AL dar Dearne 
pee i at Sheffield to be opened by the Duke of Edinburgh, 


Beriah Joana of Animal Beburviour, No. 1, të 
the Philoeaphy of Scence Special Berkeley Number, 326 

Beteak a Colloquium > Frfth, 524 
British Memorlal Fund of the State of Victoria, Australia Fellowship 


Awards, 59 
British Museum, pres i Peuranen o H. J]. Braunholtz as keeper of the 
Arn of Adrian Digby as keeper of the Department of Ethno- 


British Murer (Natural History) - Guide for the Identification and Report- 
l Stranded YYhal»es, Dolphins, and Turtles on the 
n E ear cal H W Parkar second edition, 334 

British cal Socety. Conference on Genedical Aspects of Plant 


Dinease, 
Briush North Greenland Expedition © Royal Air Force to assist the, | 0! 
British al ene Society : Conference on the Health, Welfare 
and Efficiency of Worker, 568, 709, 1132 ae 
British Patent S abon « Subject index of, i93 
Brrorsh Pharmaceutical Conference, 1953 (S. B, “haien 71t 


+ 


Boloeh Prod Comdl- Productryity Report on on, 923 

Brith : Records of (Dr C. Burdon jones), 342 ; Occurrence 
of the Enteropneust Glossobalonas scrarcomcs Koehler lo Northern 
jag (C Edwards), 343 


British Rallways Wind Tunnel (D. W. Aap ranti 1165 
Beosh Rubber Manufacturers, Research Amociation of, and others Re 

vied System of Claaafication of information on Rubber, |44 
British Sandstones : Distribution of Dickdte in some (George Brown and 

Dr. dps Smithson), 317 

Scrances In, a 
of the Roval Aeronauncal Socety 

awarded to E Gordon, 381 


Brith Socety of Symposum on the Modng of Thick Liquids, 
Pastes and Slurries, 664 


Election of Officers, 709 
Both Standarde Insticution . Change of addres, 234 


t, 840 
Personne! for the, 707 
34] 


British Trust for Orn 

British Unrvernoes : inde of Theees for Higher agrees at, 05 
Teach! of Mechanica in (R. H. Macmillan), 898 

British Welding Research Amocetion : Appointment of Dr. A. A. Wells 
as chief research engineer and head of the Engineering Research 


Statuon, 656 
ntment of R. P Newman as chief admintstratrve officer of the 
“Ea Research Scation, 656 
, Lewis Henford, and) : 


Britton, Max Edwin? (T The Algm of Iilinois, 
rexa by Prof. F. E itech, 268 
Broadhurst, P. HL : PE lecturer in the Departnant of Mining in the 


Universi Leeds, 895 
Broker, rey her, Prof, |. V, and}  Ribofixvine and Thiamine Contents 
of Saffron, Crocus sativus 


Ln .„ 544 
Bromelle, Norman (Lucas, Arthurian) . Synthetic Materiak In Picture 


Consarvation, 752 

Brooune Water . Stimulation of the Growth of the Radidesfter Treatment 
of Tomato Seed with (Willlam G. Boll), 963 

Bronowsla, Dr. |, and Long, W. M. : The Auxtralopithecine Milk Canines, 


251 
hace | aaa ater natasha aes araaee te 


BI 
Brook, Dr. A. |. : Underwater Exploranon by 'Aqual revene, 370 
Ce pear Dr. A. E (edrted by ' The Saence of 
thetic Products m, rev how 


Brooks, Dr, FS Fez 
jones, 368 
ee a Ai RRR AcE Oe are pine a 


Broome, D. C.: Modng o PE Thick Lrquids, Pasten and Slurries, 846 
Brotherstor, n alih 


, aod others : Density of Deposted Carbon, 1145 
Brown, D. M., and others : Structure of Adenyilc Acids a and b, | 184 
Brown, George Advances in Machods of Studying Clays 

iii rene: and ee Dr. Frank. ns ieii iene 
Brown, Dr. Geoffrey Land Watson, M. : Heterogeneity of Deoxyribo- 


nucdede Actds, 339 
Brown, G. Spencer: Statistical idea ol Prychical Research, [54,594 
own Mires J. C, 2 Awarded a Conservancy Research Studentship 
n Botany, 
Bese: JM. and Someren, Dr. Vernon D. van : New Fish Culture Methods 
for Tapia in East Africa, 330 
Brown, Q.: Awarded a Postgraduate belie gE yr in Husbandry by the 
Department of Agncutture for Scotland, 


Brown, R Hanbu uency Radiation from the 


Botanical Department and University of 

pa apg eProp 
Scdence and Technology, 838 ; of, 838 

Brown iiaiai Providence, A ahan: Symposium oa Plasticity, 


Aces of Apples and Pears: Chlorogenic Add and the Enrymle (C. 
eurman and Dr. T. Swain), 678 

Bruce, C E R.: lonkration Phenomena In Gases, 798 

Bruce, W. E (edited by): Timber Progress and Deak Book for 1953, 


review by Prof. E. P. Stabbing, 374 

Bruckner, Prof. Y and others ` Structure of utamic Add Isolated 
from [ated Strains of B. anthroczs, 

Bruccshaw, L McG.. At the fourth meeting of the European Assoc ation 
of hynasts, 190 


Society, |168 
Bruschrreiler, H., and others: An of Organic Hydroperaxddes In the 
resence of Hyd %09 
Brush m m Tasmania: Distr of the 


. Eric R. Guller), 1091 
Bruun, eee ’ Methods and Resuhs of the Expedition 1950- 


52, 
Bryce-Smuth, Dr. D.: Phenylacon, Benroyloxylation and H ation of 
Aromatic Compounds by Sliver Benzroate—Halogen Com 863 
Bubbles (Bursting) : Giant Condenszation Nuch from (A. H. Woodcock, 
C, F. Krenuder, A. B. Arons and D, eens 1144 
Bube, Dr. R H.: Impurity Phendmena, 386 
peal oe A Source of Amniooc Auld in the Lamb—the Neso- 
and (Dr. i eo 20 
Bach (Leo Vito oo eologica] Society awarded to 
ihana De Co Practica] Organic Chemistry, reter, 49 
Buch!, E GC: A Rhesus Monkey with A Agglutinogen tn the Erythrocytes, 


Bucki A. Ga PEA a Postgraduate Scholarship by the Shell 
Backland Lectures for 1938 ‘br john B Talt), review by David Vaux, 179 
Buckley (O. E.) Solid-State o Prize of the Amencan Physical Sodety 


trona, 7 

Buffalo Milk Fat: lso-Olelc Acids In Cow and (S. oe Phatak and Yi N. Pat- 
wardhan), 4546 

Ballding Accommodation for Technical Education, 737 

pee ot Wohtkrogen, F. X. ° Sequential Sampling tn Blologi- 


Ball, CS. 
saad Lia abit A Geophysical Mocture, review, 321 
etic Properties of sepia n Interior, 786 
Awarded the Hughes Medal of the Royal Socety, 893, 1022 ; work of, 


Bulloch, K. ; az orsa 

Bullocks : Grenng Behaviour of (|. C Tayler), 389 

Bul h, K, and others : Radio Observations 
treams in 1952, 751 

Ballough, Prof. YY. S. . Sex Hormones and Cancer, revner, 1066 

Bunemean, Dr. O.. A Simple Formulation of the Unquantmed Laws of 


amla, 859 
and a J.K. - Ferdioing Capactty of Frozen Human 
7 


of the Daytime Meteor 


Bunge, Dr, R. 


Buna, Dr. C. W. Polymer ete 102 
Bunning, E. RL: Pia ke de the Branching Rano and Halt-Irfe of 
c i ng an 
Potasstum-40, 361 
„and $ 


Burch, Dr. P. R. ers, Prof F. W. Measurement of the y-Radianon 
from the uman , 519 
Bardon- Dr.C. Records of Bntish Ptychoderıdm, M2 , Occurrence 


the Enteropneust Glossobalanus sormencs Koehler tn Northern 
eae (eee 
Sete ey, Pema eae oe Oana ear 
Burger, Dr. F..J., and Tull, Dr. Y. F. G.- Gas tent c 
Etchin e ig yr Ao 779 
Borgh, Prof E M. de (Nossal, pele Y., and) ©- Growth Cycle of Ectromella 
Virus In Mouse Liver, 671 
Burhorn, F., and others Production of Magnetic Fields Jn Liquid Mercury 
by Mechanical Motion, 1053 
Burkhardt, Dr. G. Normen (Jonas; Pro E Remand): Obituary of Dr. 
Colin Campbell], 610 
Forest Research in Indla and, 1948-49, 233 
et _ A Saagesead Alrantzve to ths Corralaben € 
ture to the Correlation Coefficient for 
of Agreement between Purs of Time Senes, 
ted Abin 5 Es Gacloeical Daca. eaba 
Burne, R. H of, 706 ; 
Barnet, Sir Macfarlane Natu eg ory e 
siinon. (er Dy SIE oe 
Burns, Tom Emplir Rasearch 1n nday, OH 
Burrow, E. M., and : Culture of Fucus Hybrids, 1009 


Burma. 


xil INDEX 


` 


Burrows, Harold, and Horning, Eric. $.: Œstrogens and Neoplasia, review 


by Prof. W. S. Bullough, 1066 
Bursaries Scheme: Commonwealth (Royal Society and the Nuffield 


romana) 185 
Burstall, Dr. F n de le chromatographie, review, |020 
Burstein, E. = imp 


ose Chasen ics Nadel from (A. H 
P Kentler A. B. Arom and D. C. Blanchard), 1144 


Woodcock, 


Prof. H.: Chemica! Structure In relation to Plant Growth- 
Regu Acttrtty, 711 
Burton, A. C. : a oome y eas 1073 
Burton, Dr. john : 


: ais jia Aespa eag 
ao Appolnted director of chemistry, Federation of Malaya, 


Busbridge |. W. (Koa VY.. with the collaboration Basic Methods 
In Transfer attve Equillbnum and Diffusion, 
renar by Prof W H. McCrea, 924 

Business Affairs: Uncertainty, Expectation and Deaston In (Prof. G. P. 


Meredith), 70! ü 

Decttion-mekdog under Uncertunty : c Philosophy end Pry- 
chology of (Bri Amocation for the cement of Scence, 
Section cs), Smponum an), 701 


et ee 


niversity of London readership In 
physics at Yeas College of Sdence and Technology, 234 
rere lie fi B. E : Effects of Salts on Interactions 


mae or r ek F. Broimble, 324 


Hemottdc Disease of New-born 


culture 


.T : 
(Sts ete ; work 


Cape, J]. A, and Gerrard, Dr. W. Acton of Thionyl Chloride on Car- 
baxylıc Acids In the presence of Pyridine, 29 
ee ee 
Calini: C. APPO Dae Ona eor o forests, Federation of Malaya, [030 
Calcareous Sponge, Legcandra johnston! migiiaet al Slliceous Spicules in the 
(N. B. Eales), 687 


Dr. VY. Vand, 37! 
ulation, 10 
Equilibrium between Ethoxude and 


rood 
Calf Thymus Deoxynmbonuclelc Acid - seerenen of, Into Fractions of 
Drffereat poston argeff, Dr. Chartes F. Cramp- 
ton and Miss Rakona Li pehicr), 289 


California Inaucute of T Annual Report for 1951-52, 243 
Callformien Coast > Common Fishes of the (Ph!] M. Roedel), review, 
l 


Call, F. : Preparation of Dry Clay-Gets by Freezs-drytng, 126 
Oi! Pollution of the Sea, 1025 
: Socth Report, 483 


Cameron, Dr. A. E . Higher Technological Education, 270 

Cameron, Dr. G. D. W : Address at the XIX International Phys ological 
Con , Montreal, [07] 

Cameron, G, R: Antcholinesterases, 843 


Cameron, M L Secretion of an Orthodipheno] In the Corpus Cardiacum 
of the Insect, 349 

Cameroon Women. Economic Pamtion of (G. L Jones), 152 

Cammack, R. H. (Stanton, W. R., and). Resistance to the Mame Rust, 
hr nthe ap » 505 


Campbell, Bruce : review by Frances Pitt, 828 

Campbell Dr. Colla - Finding Nees, review by Fran jones and Dr. G Norman 

Campbell, N. a Fallow of the Sonety of Canada, |176. 

Cam pa] Dr. P. a (Work, Dr. T. S., and): Nuceic Add Template Hypo- 
theses, 54 

Campbell, Roan M.. , and others : Cortsone and che Metabolic Response to 


injury; 

Campłon, P. J.: lontrathon Phenomena In Gases, 799 

Canada ` The of, 1083 

aa a (Cangdian Westingbouse Company's Conference on), 


Canadian Engineers: Athlone a for (Dr. WY Abbott), 738 
Canadian High Polymer Forum Fifth 

Canachan Power: Springs of (Royal Institute of International Affairs), 442 
Canadien Vieunghousa Company Conference on Canada's Tomorrow, ` 


Cancer: Sex Hormones and, reye 
Cancer pall don al British Empire 


Prof. W. S. Bulkough, 1066 
irtteth Annual Report, 788 


Cancer of, 788 
Cancer Research In the University of Leeds, | 1028 
a i PEE r ] Bronowsla and W. M Long), 


Cannabe setra L ' Bron a cn Sewis cet Moucechen and 
Dr. |. Govaerts), 350 

Cantabngienses * Alumni (compiled by Dr. L A. vena Part 2, Prom 1732 
to 1900, Vol 5, Pace-Spyers, review Prof. F J M Stratton, 825 

Caplary-conden+ed Water . Bolling Polnt of (M Lakhanpal and Dr. 


B R. Purl), 917 
M. fewward, F. C. and): Coconut Milk Growth Factor, 102 
Capra, Prof Markod of Measuring Oxyren consumed inthe 
Metabolism of Small Animals, 815 
a lel ed e ee deputy director of agriculture (crop husbandry), 


INDEX 


Capeulated Strains of 3. onthroca 


ia of fee tenes Acid 
rolated from heal il VY. arii 


Kovwics and G. Dénes), 508 


Carbarodes A Daw apici GA Toar ara PRAE INRIA E 

an area) oui a R G. Brown, A. R Halland YY. YYatt), 

Carbon in Organic Media Stability and Settling of Disperstons of (Prof. 
F H. Garner, M F. Mohtad:i and Dr C. W. Nutt), 259 


C eCa Sacurated Straight-Chain Fatty Acds A Simple Chromatographic 
Method for the Determinanon of the (H. Apeh i £102 

Cw Fatty Aad; Analyncal mair ot Methyi of the, by 

be vaca es Chromatography (F R Cropper and A, Heywood), 


irae Dicade in Solutions of Ethyl Alcohol’ Polarographic Effect of 
“(Dr, A A, Vitek), 861 
sais err acetal and Mitotic Powsona (Dr. S. Aronoff and G. E 
Carbon Monosde : Influence of some Impurimes, notably Potasmum, upon 
the Reactivity of lodine Pentode towards {E G. Adams and N. T 
lila | 1104 
Carbonrferous (Upper) A Presumed Ascomycete from the (Dr S. A 
Hutchinson and Prof, J. Walton), 36 
-a-amino-actd Anhydmdes: Kinetics of the Foomanee of Poly- 
„peptides from (D G. Ballard and Dr, ©, H. Bamford), 907 
2-Carboxy-pyrrole in Mucoproteins Presence of, and its Relation to the 
Viral e (Dr. A Gottschalk), 808 
Carboxylic Aads ia the presence of Pyridine Action of Thiony! Chloride 
on (| A Cadeand Dr. YW. Gerrard}, 29 
Carcinogens and Quodmed Farry Adds in the Shun ery L C Bernheim, 
Prol. Predenck Bernheim and Karl M. Yvilbur)}, 306 
Caranotd Tumour 5- tamına in a (Dr. F Lembeck), 910 
Focancon of Radioactive chlane by 


), 202 
Intracellular Distribution of Rhodanese In (Jennifer M. 
Moyle), 5C8 


Careers in Chemical Engineermng (Prof H, E Wataon), 489 

Carbbeen Meteorological Service, Boosh: First Annual Report, 279 

Cariule, Danid B. Ong of the Preuitary Body of Chordates, (098 

Carlule, David B., and Knowles, Dr. Francus G. W. = Neurohsmal Organs 
In Crustaceans, 404 

mens erer y. of Washington: Elihu Root Lecture (SIr Richard 


ry), 526 
fa Pre for the Univermoes of Scotland : Annual Report for 1951- 


Carnegie oa Kingdom Trust Report for 1952, 264 
Appointment of D N. Lowe as secretary, 754, 794 
Recremant of James Wilias from the secrataryship, 839 
Caro, D. E, ee L H. Velocity o Sound In Air at Low 


Carotene, a Rachitogentc Factor in Greenfeeds (A. B. Grant), 627 
Carr, Dr, K . Advances in Methods of Studying Clays, 288 


Carr-Saun Sir Alexander pointinenc as deputy vice-chancellor 
of the Univers of London, | 
Carrasco-Formiguera,R * At the XIX International Physiological Congress, 


Montreal, 1073 
Carrier, Prof. George F. (with a Bibliography compiled by} Aerodynamics 
of High Speed, Facumiles of Nineteen Fimdamental Studies as they 
ally Reported in the Saencfic journals, revrew, 600 
» Lord PO taal os chairman of the Myxomatosls Advisory 
mittee, 
Carter, Prof. C. F.. The ri Philosophy and Psychology of Business 
Deason-meling under Uncertalncy, Yo 


Carter, Dr. P. R: Orguno-Phosphorus Insecucddas, 346 
Cartwr L B. and others > Scerflcacon of Timber with Mechy! Bromide, 


Casan n yrtro Acton of Duck's Egg Ywhite Ovomucoid on ito Hydro- 
tyms a (P K. Yijayaraghevan and B, $. Narasinga Rao), | 

Cash-Reed, B. A, Appotnted attaché In YYashington for food and agral- 
ture, 

eao . E ‚and others Enzymatic and Chemical Qoadetion of Pomethy!- 

Ordon phoramides to Biologically Active Dimethylphosphoramide 


Casa, When : oS Remarch Development in the Machine-Too! Indastry of the 
Cat: A ‘Rex’ Mutant in the (A. C. Jude), BI 
Suckling Reflex in the (Dr. A hiuddin), 668 
Saye and related Subjects - Advances In (edited by YY. G. Frankenburg, 
L and E K. Rideal), Vols. 3 and 4, rerrew by Dr. 
a Bell, 516 


: Structure and Texture of (Soctécé de Chimie Physique Confer- 


ence on), 966 
Catalysts (Chromium Qoade-Alumina) Electrica! sere of (Dr R 


Chaplin, P. R Chapman and Dr R. H. Grrffich), 
Catchaside, Prof. D. G. © ‘Affinity’ in Maree, 112 
Catchment Areas and Water Supplies throughout the Work: Forests, 
Prof. E P, Stebbing), 524 
Catar, Or, D. B., and others. Ch In the Vascular and Lipeld Pattern 
of the Adrenal Cortex of the at following .33 
Cathode-Ray Tube with Vary H ont oe avers: ee -of (B. jack- 
son, Dr. D. Ra Hardy and ranon m 
CEO Dr. Hr Easa) 368 Arabir ik ca of Glow Arc Transitions on 
r. » 32 
Saurer Rates of Giycolysis in Human Red ria in relation to 
Requirements for (Ralph E apin ie 
uence of, on the Ninhydmn Reaction for the shar aia 


cena oe of beirni by 

: awton 

Canons (Metallic) hice of Terramyan and Aureomyan for (Prof. 
rien Albert}, 20 


Cartle Se sult and Cure of Enzoouc Muscular Dystrophy ino 
( L Blater and G. A. M. Sharman), 1006 
Cattle Effect of Two Systems of Mann on Milk Yield and 
emperatura of (Dr. K. A Alim), 1195 
Cacthe Dippang—Flulds * of Gamma r of Benzene Hexachlor- 
tde in Ay Roulston and L F. Hitchcock}, 546 


r 


xıl 


Cavendish Chur in Cambndge, i 128 

Calling Temperature Phenomenon in Boldt ia geh Ca-Trons lsomermma- 
thon and the (Prof. F. S. Daigton and G. M. Bnstow), 804 

Celander, Olov : Quantrtatrve Aspects of the Function of the Sympathico- 
Adrenal System, 812 

Colancdine (Lesser) ° Variation in the (A. M. Perle), 58 

Cell opi em of Virus in the (Dr. Keoneth M. Smith and 


Deoxynibonuckerc Add Content of the (Prof 
coe and N, Fautrer Eriein), 119 
Call su ological) Redanon a the Permuittrity of, to Fractional 
] PAE Dr Hugo Fricke), 7 
Call Yolame rat )  Reanon of an Permuttrity of Brological Coll 
Suspensions to (Or. Hugo Prcke), 73! 
Call- -Wala of Y of Valorie and Dictyosphoerna (F, C. Steward and K Muhlethalar), 


Cell-free Extracts of Neurompore and Aspergvius: Effect of Molybdenum 
eee on Nicrate Reductase in (D j} Donald Nicholas, Alvin 

ason and Dr. Willam D. McElroy), #4 
Calls (Drading Gi in the, of the Lrver of tho Chicken Embryo 


(hore, O'Connor), 

Calls reign) ioe uired Tolerance’ of (Dr. R. E Billingham, 

L. Brent and Prof, P. B. Medawar), 603 

Calls (living). Determinauon of D asa, Thicknen, Solid and VYater 

centration in (Dr R Bearer}, 1097 

Celis (Mammahan Enterochromaffin} Oececnon of 5- 
in {Dr R. Barterand Dr A G Everson Pearse), 8! 

Calls (Mucrewecreting) ‘Lipase’ in Gland Duct Epithellum and in (8. F. 


n), | 
Calls (Rotaong Twin) : A Double-Beam System for Infra-Red $pectromoters 
employing (N H E Ahlers and H P Freedman), 260 


droxytryptamino 


aoe a EEN anouated with (G A Adams and C T 
op), 28 
a-Cellulose in Jute Assocranon of Xylan with (A. K. Mazumdar and Dr 
P, B. Sarkar}, 1047 
AA uae 10s Unit Cell and Preliminary Scructure for (W. J 
u 
Cansus of Woodlands 1947-1949, Woodlands of Five Acres and Ovor 


pic any Commussion, Census Report No. |), 240 
Cen Afnca Unrversity Education in, | 
Central as, Common on Higher Education for Africans in Report of 


the, 

Centre National dela Recherche ge as . Conference on the Study of 
Molecules of Water in Solids, [88 

Centrifugal or Magnetic Field . rg se on of Racemic Mixtures by Eloctro- 

horens in a Strong (Prof. erick C Landrum), 499 

Can ation Experimena. Reproduabliity of Drfferenual, 
Fracoonation (Prof. C. de Duve and J. Berthet), 1142 

ey of London PAE (WW. A L Marshall), review, 1020 

Century's Ch of Outlook : A (Lord Samuel), 1171 
Cephalosporin lsolatton of Pemallaminic Add and a Ainoaa Ps 

Aad from (G. C, F. Newton and Dr. E P. Abraham), 395 

Cerebrospinal Fluid: Paper Chromatography of Amino-Aads in (A P. 


Pror and T. P. Whitehead), 358 
coramandaliaman (Odonata) : osis in the Autotome 
C. Das), 765 


my Ve of Sole M. D.L al V E 
Uka Viii Abtorption Spectra and Aow 


In Tresue 


Carleen, A. Biological Rhythms, 94 
Cervical Secretons (Bovine) 


Cestodes, reier by Dr. 
Chebante Strocture 


z 
Courtauids’ Saennfic and Educational Trust Fund, 383 
Chadwick, Sir Edwin The Life and Times of (Prof. 5. E. Finer), reveew by 
Prof. T. S. Simay, 421 
um Heterothalam in (Ronald A. Fox), 
Chaetornmum cochiorder Pall, under Natural R ‘ Control of a 
Seed- borne Drreese by (M. Tvet), 39 
2-Chain Heloc ın Cryrtallne Structure of Sodium Deoxyribonudeste 
oen for (Rosalind E Franklin and R. G. Gosling), 154 
„Dr $ B,and}- Occurrencein Nature 
Lesrua haxandra Sw) of Halmin 


dp esi df Pos, erratum, |173 
Pharmaceutical Conference 1953, 711 


Chal ty Prof. F. of organic chemistry in 
e Universty of Leeds conferred on 


Protest in Metal Phymcs, Vol 3, 
feveew by Dr R. W. K Hon mbe, M 
Progress in Metal Phyucs, Vol 4, revrew by Dr W. Hume-Rothery, 223 
Chamber Standards (Freer) : The Rontgen-—Deflcences in Present-day 
(LA W. Kemp), 35 


Champion, Prof H. G.: Census of Woodland Areas leas than Five Acros 
In Great Britain, 616 
Effects of Atmospheric Pollution on Vegetacton, 66! 
Chance, RA Rac pianot 438 
Chang, Dr. M. G oraga ol Unferulzed Rabbit Ova—-Subsequent 
Feroinanoon ns babiisty of Normal Development, 353 
Change of Outlook . A Century's (Lord Samuel), 1171 
iad the lsotopa Abundance in Mercury A Mathod of (E Haeffner), 


5 
Chaplin, Dr. Ra and one Electrical Propertes of Chromium Oude- 


Chapman, Dr. F. W and Matthews, YY. D Audio Frequency Spectrum of 
Acmosphericy 495 
Chapman, P. R, and others. Electrical Properties of Chromlum Quade- 
Alumina Catalysts, 77 
Chapman, Prof. Sydn Elected an Honorary Fellow of tha Royal Soc ety 
of Edinburgh, ig 
Tha Internanonal maa fad Year 1957-58, 327 
Miine on jeans, review 


to the Unrveraty of London chur of morbid anatomy, 103 
telat De eden Crees Theory AN 
' a ’ 

Ch hyay, Dr. S. B. and Chakraborti, N. K.: ST n ee 
an Alternative Hose (Leer: bexandra Sw.) of helen antheaportam 
oryroe Breda de Haan, 

Chessman, Dr. E E. > A New Agricuttrral tuts---{3 lose house 
oe ees Outdoor Mowers and Shrubs, 140 

Promoted to the 


vin ad chief sdantrfic officer In the Agrias+ 
tura! Research 
Chemica! Calculauons (Prof. sidney W Benson), renew by Dr. |. C. Speak- 


an, 93 
Chemical E Engineen (inscitution of Chemical Engineers and the Chemial 
‘Group of the Society of Chemical Industry Conference 
, 145,7 
Careers in (Prof. H. E Watson), 489 
E Davk (een and (Prof. H. N. Ryden), 646 
Chemical 


Food Industry (Chemical Engineering Group 
and che loog od Group o of tha Socaty of Ica! Engrneering Confer- 
ence on), 


en Engineering Techniques Chemical Processes and (T. K. Ross), 


Chemical aie Inedcution aonne o and the Soay at Chemical Industry : 


Chemi Engineers, | oa e cet Ein G 
enical neditution of, an a neer roup 
of the Society of remia lndastry : Conference on 1oal 


neering, 145,711 
Chemical Erarnton othe Piltdown Implements (Dr. K. P. Oakley and 
). & bi arany LII 
araa aay: R E N E of Chemical Engineers and the) : 
eating to commemorate paral E. Devis, 648 
Ühena tod r an: Engineering Group), pacen of 
Chemical banaa Confarence on Chem Engineering, 


ray 71i 


Chemical Indes , Sodety of (Chemical Engineering Group and the Food 


ca on Chemical Engineering in the Pood industry, 

» and others : Sym- 

pomum on des, 

Chan! cul dee cer a ja pik Chenucals Group), (Brrush Pharmaco- 
amon Anu inestarases, 64] 

of ret (Nutrion Pana of tha Food Group) | 

. Co af ay, Society of Pleads en and Polymer Group). Symposium 


and Physica of Synthecic Fibres, 656 
Chemical dae Formulation of the Velooty Consrant In (Dr. James C. 


Chemical Mute In Bacteriophage 72 (Robert L DeMars), 964 
Chernical Ganon of Dimechyiphorphormides to cally Active 

: E. Casida, 
us (T m ma Til 
Goan Daya, 103, 832 


Moet- 


eddington 


» Relation to Irritant Responses in Marine Fah 
eo John |. Naughton end Prof. Donald C. 


acthews), 704 
ee ee eee i Mea Ceo eee ne AY (Sym- 
um at neveruty of Lund), 
Chemical- Biological Correlation : Firse S$ paom. on, May 26-27, 1950 
by the Se ae ee 
ee ae eee F. Bergei, | 
rested fe -pinciny Hirt ache 
and Katonss on the bet si pepeke tor 
combe and Dr. S. G. Red), 455 
Chemicals and The Merck Incex of, cth edition, rewrnaw by Prof. 


Cook, 
ORE at aean Decomposition of Permades: Kinetics of Pelayo 
catalysed, and the Mechanism of tiene Ty Qnodation (Dr. 
Henry Unschitz end Edwin W. Abrahamson), 909 


Chen aing, of Alde- 


Chemiluminescant Phenomena during Hydrocarbon (Prot 
R. G. W. Norrmsh, Dr. G, Porter and B. A. Thrush), 7} 
Chemische Gesalischeft an det Deutecben Demokramschen Repablik: 


Foundapan of the, 709 
Aneloce! (Midland Society for Anelyocal Chemistry Sym- 


=| Roo on), 571 
kowahlp in (Founded ec hnpet Ltd., Palese, 
anic colouring matters 


709 
Mice ee » 374 
. Durrant), second edition, renew by 


cop and the oe of Figher Plans (G. H. N 


R Darot Aa h 
enea liad umer aod Dr. Margaret M. Harris), reve by 
ga , Loudon, 135 
Aberea 1837 (Prof. G. R. Clemo), 430 


C for the Honours Student, review by Dr. |. D, Loudon, 135 
Pagel, of of Copper Smattng (RW. Rodil), review by Prof: P. C 


ma of Mein io wr of Mining and Metallurgy), review by Pro 
Pryde, of Surface Filme (Prof, Willam D Hariins), review by D, 


828 
Practical Organic (Dr. Frederick Mann and Dr. Bernard Chark 
Saunders), third ecdhoon, renew by Dr. C. Bochanan, 49 
AEE E der Hs for research In (Awards), 103 
Research Stud ph CRaanded by the Polymer 
Earla Ontaria: T the Unwade: Coless ol Noch call 
for che support of postgraduate research on cation'e polymartzation) 


AAEE, ponnn In tsh Caleanese, Ltd., Awards), 442 


A Source Book in, | I (ed) tac Henry M. Leicester and Her 
Chane R ep: l Oe Ree book oS Prot Wendell M Lac 
an me 
tol frol H. Hildebrand), third edidion, renew by Dr. D. 3 
Chemistry (Lipid) In, renew by Dr. L A Lovern, 7 
Chemlary yacnl) : In (Prof. Larse Gunner sstlan, Paul W 
Lange and Cari O. Gabriela), rerev by Ds L C. Speakman, 93 
QRadiurion) The of Radiochemistry and ($! 
n Cockcroft), 


cal Localhatton 659 
Election of Officers of the Commision on Geochem!cal Loceloratio: 
of the Elarnents, 639 
ae eg am ea al Eighth Dalton Lecture (Sir john Cockcroft) 


Chemuctry of Pats and othar Lipids Fi Mere e 
camani i ©. Lun Lundberg and T. aikin), Vol |, rever by Dr. J. A 
Lovern, 7 

Gani aban Growth Substances (Prot. R. L. Waln), 710 

Chemistry of Starch, renew by Prof, E. L. Hiree, 972 

Chemistry and pect c Fibres (Plastics and Polymer Group of the 
Society of Industry posum on), 656 

Chemists: Rocks for (Prof. $. James eel) Marly ta O. Harvey, 137 

Chemists, institution of, locha : H. K. Sen al Lecture (Dr. $. Husar 


, 797 
hamoineraoy o Maa and Animi a Miar EY De i A. Shooter, 644 
Chemotherapy ee Choice in the, review by Dr. 


Gace: 
Cherwell Lord : Appointed a nt Comipasioo of Honour, 893 


Chester, + Superconducdyi 

Cheetar, T. E, (Clegg, H, A-s and) The Future of Nationalization, 44 

Chesterman, W.D ae eee Awarded jomtly the Leon Gascer 
Memorial Premium of the | pe eg Ep nese Soclaty, 709 

Chestnut, Harold, osha al igen anuna and Regulat- 
a Spean rae ol, ae rewia by Prof. |. Greg, 91 


Chevasse, P 
Chibaell, Prot. A. C í e a n da et ce on d 
R 357 
Role of Nitrogen in Plants, review, 513 
Chek Embryo during Incubation : Glotamocransferase in the (D, Rudnick, 
t P. Mela and Dr. H. Waelech), 233 
in che Dividing Cells of the Lrver of the (R. L 


Child, Dr. ald Obituary of Prol. rarioa Smiles, 13 
Children ($ BGG. vae mion of, M 
Children’s Pilm ation, 


Ueda ae ' Bezmi raulabon, 9 

Chiton, H d Gowenlock, Dr. B, G.: Reacnon of Nitric Cada with 
SAUL e aN 

China : Peai Soe AEG eiradn (james Cameron Scott), reve by Dr. 


joseph Needham, 826 
a in (Prof. A. j}. Barch, 


Chlamydornencs ergarnetos 
P, W. Boson and Dr: Mee e) ) 
: Ammont mulation dad Loe 
: Actives Chioroplest Pre 


from (Dr. R. Hdl, 


he nmedulans: Nidulin 
» Dr, john Cs 
Roberts B. Raper), 
Chiorogeatc Aad from Peaches : ew Waiter ok ome Cres F7) 
c Aad and the Enzymle Browning of Apples and Pears (Cy 
@urman tod Dr. T. Swain), 678 


ary tibet D. H. Northcote 


98 
Ch laut from Chioral aon Acttyre (Dr. R Hill, 
» H. Northcote and H. E Daven 
Chloroplasts : Leathlinase Acttrity of en, 814 
t actuel et valeur de la théorie hydrothermodynamigaa des 


horyl Choline as a Precursor 
sins, 
nbolam : Occurrence of (R. D. O'Brien), 


Choline-ertarese Inhibitor in White Clover. An Irreversible, (D. F. Heath 
and P. ©. Park), 206 

Chol/nesterses inhibitors and Atropine: Eff 
Tramport across Stan (Leonard B. Kurschner), 

Chordates Ori Body of (Devid B. Carie), 1096 

Chowdhury, F. H.: Awarded an re inipon AT e a 1953 by the 
Royal Commision for the Exhibition of (651, 


INDEX XV 


Chree area? Pag and Prize of the Physical Soclecy awarded to Prof J. 


Chrea’s Influence on Present-day Geophymes (Prof, |. Bartels}, -442 
Christ's Hospital ; Saence at, $535 ise i 


Christian Thought : Modern Science and, 655 
Christianity in an a Age of Saence (Prof. CA. Coulson), 376 
Christmas 


et ee ee 


of Electrical Engines 
Chromaffin Bodies of vamous Specdes of (Dr. D. M. Shepherd, Dr. 
nknown Aad from Brain Extracts 


G.B Woest and Dr. Y. Erspamer), 
ical Aaaa on Silica Gel: An 
ed L. M. Marshall and L. H. Newman), [191 
avour of Intermedin as detarmined by m vitro 


Chromatograptuc Separanon, using Chemica] en at Aide 
hydes and Ketones on the Basts of thar Se DE A C. Ne 
combe and Dr. 5. G. Raid), 455 

Chromatagraphle . Progrès récents de la (Dr. Ed Lederer), Premrre 


partie et Deodame partia, reriew by Burstall, | 
Soren: Ans (Papier-), (Dr. Friedrich Cramer), zwarte Auflage, 


. Antlbody, on an immunologically Spectic Adsorbent 
(L. 5. Lerman), 635 
. Block, Raymond LeStrange and Gunter Zweig), 
pa nir by Dr, G. Leaf, 4 

apan E of Aming-Acids in Cerebrospinal Fluid (A P. Poor and T. P. 


Turnock), 355 
ecal wrth the Ald of Radroactve 


[pier ER per, of Radioactrve rig Une (F. P_ W. Wintaering- 
ag 1, {Circu kii }: Idenuficacion of Amino-Adds present in 
aby (Gauranga Ray, N. C. Gangoli and 5. Cc, 


Chromazogrephy Caora Paper): Gradtent-Elution Analys in (Dr. 
nal Lederer), 727 
New Method ah eal Quanocatrve (5. Y. Vaeck), 213 

of ine by (Dr. 


Sinoma heey (ra Detection roxytrypcam 
on G. B. West and Dr. Y. pIE SI 


Mull a Dipping’ Pr Procedures tn—a Specific Test Hydroxy-proline 
and hor Smith), | 100 
why (surar ame) Salt Interference in, of Urine (Dr. S, Baar and 
aie os ] ), 41 


Chromatography (Wapour-Phese)* Analytical Separation of the 1 
oea ecm E Ae hy R. Cropper and A. Heywood), 
l 
Chremium * Thermal Anomaly In the Elastic Constants of (H. Pursey}, 864 
Szilard and Chalmers Effect by Irradiation of, In 
r. B. Ottar), 342 
a of (Dr. R 


Chromium OCoode-—Alumina awpa Electrical Pirmin 
Chipin, P, R. Chapman Dr. R. H. Griffith), 
Chromosomal Inversions with Sex-limited Effects (Dr. A Brito da Cunha), 


815 


romosome B Experiments with End Sub-chromatud 
Breakage (L. F. La Cour and A. Ruteshauser), 
Chromosoma Numbers in the Desmids (G. C, King), 392 
Chromosome Varlanon. Sub-Diploid, In Man and other Mammals (Dr. 
Lee Sacha), 205 
Chromosomes lar Occurrence of the Haploid Number of, In Mesen- 


mal Cells of the Tail Tip of Rana pepene Tadpoles (Dr. Elizabeth 
Ufford Green), 766 
of Ranatra a eee EA a ak tla 


Parame a ie patay Application of Nigrosine to the Study of (Ramon 

ions oh onmerery) Prochromosomes and, In Ahinanthus 
miner Ehrh. (David J. Hambier), 629 

Chromosomes of loghoazum drummondii, Kurza (M. Blackwood), 591 


Actron of Irradiated Cytoplasm on Un- 


treated (Prof, Yoshio Nekeo) GE 
Ghronomeny Intearnaconel Congress of (Soundt Chronométnque de 


Church, H. T ‘and Garton, C. G. © Electrical insulation, 9 

Churchill, J. L. YY., and others : Half-valus Earr for tha Decay of Alumin- 
ium26, Aluminrum-25 and Ni 13, 460 

Craranfi, Prof. E , and Fonnesu, A Unimation of Acatare In Experimental 


Diabetes, 96 961 

Cicadas Physiology of Song in er L W.S. Fange), 249 

Cichlid Fish, Thapa carenta Graham . Feeding Mechaniam of the (P. H. 
Greenwood), 297 


Greun in Lacerta ymda (G. E H. Foxen, J. Griffith and Myfanwy Price), 
3! 


Carrus Clouds > Orographic (F. H. Ludlarn), 339 
Ca-Traw bomertranon and the Ceiling Temperatura Phenomenon In 
Polymertzanen (Prof F S. Dainton and G. M Bristow), 804 
Cttric Aad : Effect of, on the Growth of a Varnant of Bocifes subtiles (Prof. 
J. M. Wiama and 5. Pourgsci)i al 310 
BE aia of, by Bacternal Extracts (S. Dagley and Dr E, A. Dawes), 


City gir eee of London instituce Report of the Cound for the Year 


Civil Engineers, Institution of + Conference on the North Sea Floods, 1030 
Cmi! Engineers, Instituton of, and others (Jont Committee of}: Conference 
on Welded Steel Structures, 485 
Cm! Serrit > Recruftment for the, 990 
Crvil Service Fellowships Colonial (Commonwealth Fund of New York), 612 
Dominion (Commonwealth Fund of New York), ea 
Home (Commonwesaith Fund of New York), 
Cii Service Commissioners, H.M . Report for 1549-1980, Erat) 
Cri Sarvica, Saentrfic Promotion of Individual Research Workers, 657 
lepine P A.: Pseudotuberculosla among Stock—Doves in Hampshire, 


Ciar, Dr.E Ultraviolet Spectra of Aromatic Compounds, review, 223 

Clare, K. E : Moding of Thick Liquids, Pastes and Slurrios, 846 

Claringbold, P. ], and others. Vaginal Cornificanon of the Mouse produced 
CEstrogens in yrtro, 119% 

Clark, F. Le Gros Food Supply and Consumption In Graat Britain, review, 


47 
eee a E. Le Gros, and others Piitdown Man, 9/1 


Clarke A. S. Appointed aselatant kee in the Dopartmant of 
Natural H in the Royal Scotush Museum, 1085 

Clarke, L. U. nted amustant director of the East African Statistical 
Da ent, 60 


pe ee B, 
Tyabji 


amrfcaton of Information on Rubber’ Revised System of (Research 
Amoaation of Britsh Rubber Manufacturers, the Rubber-Scichtrng, 
Datfc, and the Insutut du Caoutchouc, Paris), 144 

In Podzofined Sosis © Seaqulode Immoblimanon end (Dr. 


Clay 
Ctay-Gels {Dry} oe an Calf}, 126 
ry Fs 
Clays: Advances in Methods "at tentyne (Ci Apal oe of the 
Mineralogical Sodety Ducaussion on eratum, | 
Clays aoe Remanent Magnecam of, from Sweden D H. Gnffiths), 
Clayton-Cave, J.: Plastic Deformation of Metals, 572 


Fracture of Zinc S§mgie Crystals (A. E Deruyttere and G B, 
reanough), 170 
Clegg, H. > Empincal Research tn Industry, 997 
Clegg, H A , and Chester, T. E. : The Future of Netonalaanon, 44 
Clegg, Dr. J. A. Lovell, Prof Barnard, and) : Radio Astronomy, review by 
Clegg. Dr. L. F. L.: Adaptation In Mlcro-organisms, 236 
Clemen, W. A : Presldennel Addrem to Secton y (Biological Sciences) 
of the Roya! Socety of Canada, [175 
Clemo, Prof. G. R : O 1c Cherusery since 1837, 430 
Clinical Reasearch Board: Appointed by the Medical Research Council, 


1130 
Clocks of the Greenwich Tims Service ; Quartz (H. M Smith), 964 


Clowe Prosamity - Interaction between Surfaces in {L F Evans), 776 

Chose S ng’ cee ce ne Sen A Saar ria G, 
ame), 506 

Ch welch: utination of Red Cells by (E N. Dafaailea and Dr M, A 


Šoltys), 
Clothworkers, YYorshipful Company of Renevral of three grants (spocial 


mantenan ce t, a research grant, end a Dyeing ant 
kiain : for the Chacthworkers’ Department in tho Unrvorury 
Clouds : Orographie Cirrus (F. H. Ludiam), 339 


Clover (White) An Irreversible Chollne-esterase Inhibitor In (D. F, 
Heath and P. O, Park), 206 
Coagulation of the Blood - Substances In Bone-Marrow Extract accelerating 
i Makino and Hong See): 205 
Coal ss a Source of Chemical Rew Materia! (Dr. R Holroyd), 613 
Coal Board, Netonal Grants of £600, and £550 for special resoarches 
in tha Department of Mining, and £3,000 to the Unrversity of Leods, 


895 

Coal Scienca Lecture of the British Coal Utilnation Research Association 
(Dr. R Holroyd), 613 

Coal Uuluration Research Assocation, Boosh: Coal Saenco Lecture (Dr 


Occurrence of Aabaragopsis armata Hary on tho (joy 


Kerslake), 874 
Coasts (Brith): Guide to the Identification and Reporung of Stranded 
be ie, Dolphins, Porpouses and Turtles on the (F € Frasar and 


Coates, Prof. G. E. Appolnted proto of chemistry in the Untroralty of 
Darhem, 611: work of, 6 

Cobalt Feente at Low Tempera Crywal Structure and Magnecic 
Properties of (H. P. Rooksby and B. T. M. Wills), 1054 

opoo d , and others Fine Structure in ene Terephthalate 


ren, 
Cocaine inhibitory Acuon of (Brenda E. Ryman and Dr. E. O'F. Walsh), 


Cochran, W., and othars . Structure of Adenylic Adds a and b, 1/84 

Cochrans, ate Appointed sclantific officar, East Afmca High Commis- 
ion, | 

Cockburn, Dr. R.: Appointed prmnapel director of sdenofic research 
(guided weapons and electronics) to the Minaa ol oan ply, IEI 

Cockburn, an and others : Action of Ninhydmn on Kerat 

Cockeroft, Sir John The Development of Radlochamirtry and Radiation 
Chemistry (Dalton Lecture of the Royal Institute of Chemustry), 


895 
Coconut Milk Growth Factor (F, C Steward sand $ M. Caplin), 102 
See and Gumoss: Causes of (Dr. F. L Vanderplank) 
Comyn A Levels: Effect of Thyroxine on (Irving L A. Tabachnick and 
Prof. Deamond D. Bonnycastie), 400 


Coeravity (High) New Magnetic Materials of Prot L F. Bates), 97 
Coffey, Dr.S . Prof A. P. Holleman, 706 
Cohen, Sir Henry : The Untvernty of Liverpool (1903-53), 271 


Cohen, Prof. John . Three Hundred Years of American Psychology, reriow, 


599 
Pry of Personality, reveev, 698 
soren Erot , and others: A New Phenomenon In Time Judgmant, 


Foxcation of, by Ehriich Asates Caranoma Calls 
VWralaazek), 202 
uanins Specifaty of Complete (Lisat.-Colonel G., W. G. 


. Leeuwenhoek’s Letters, revrew, 694 
Ho Faheries Laboratory, Burnham-on-Crouch, 790 
Coe, Dr. H. A, and Balrd, R H. : Jap AA CAT MIRESE im pat tats 


Cole, Prof BR. H. Sy een X,and): Dielectric Relexaton Processes Ín 
T a A Soluble Form of (D. S. Jackson and }. Ball), 


Collagen end rts Dissolution with Elastese - Therma! Contraction of (Dr. L 
Barer ie (Or. D. A Hall, Pref. R E Tunbridge and G. C 


H 
Collage de France, Paris: Appointment of Dr. $. L Folley as a visiting 


ionization Phenomena in Gases, 799 
L B. (Chesearman, W. D.,and) Awarded jointly the Leon Gaster 
al Premium of the iWamineting Engineering Society, 709 
Collins, W. B= Appotnd A senior assistant conservator of forests, Gok 


Collip, Dr. L. B, : Addres at the XTX Internationa! Phynological Congress, 
P onceki 1071 : 


Collta, Meas M. : Field Studles In Urban Areas, 10372 

Collison, R W. L. : eka A a n A ra States, 191 

Colloid | Science (edioed Bp ictal) R. Kruyt), Yol. |, Irrevermble Syrte, 
r a 

Colloid Scieaca and some of its Industral Applications (Dr. R. Matalon), 


Collumbine, Dr. H. : Antichollnesterases, 842 
Soona Cm Service Fed oweah pe (Commonwealth Fund of New York), 


612 
Coloma! hoe mani Corporagon : Annual for 1952, 569 
Research ables at (Dr. C P, Hick- 


Colonial Plehestes Stations : Vektors’ 


caiu taecndde Rewearch Unit, Tanganyika : Appolntment of G. W. 
lvens as senior scaentiic officer (botanist), 571 

Colonial Office : The Colonial Territories 1952-53, 1034 

Soe oe : Appointments and promotions, 60, 234, 571, 753, 1030, 


Colonial Terntocies : Technical officars In cultural Departments of 
of Stave for the Colonies}, af 


( 
Colonial Terrttorres Research Ehi Development In, 1034 
a e ees Abies Bntsh, during 1952-53, 283 
r, 


ee e a a N Measure- 
Larva (K. M. Dodii, 813 


Colorimetric Extimanon of Sugars using Benrndine (Dr. |. K N. jones and 
] 8. Prdham), 161 

Colonmetnic Method, based on Metalilc Complex Formation 
Detection of Au In presence of Ino-Actds ej great 
(Dr. A. E Oxford), 

Colour Bande in Fluorsper K Erramon 


Curzon and J. Giitrow), 356 
Colour-Vinon Defect . A Pedigree for Three Types of (Dr. R. W. Piddord), 


RR 
Polymers Proton Acceptor Properties of 
Baler and Dr. far bond a 
.M.: Recrement as bead of the of 
r of agriculture in the Unrversity of Leeds, 


of 
Tithe of emeritus professor of agricoltura!l chamistry tn the Unrvers! 
Combridge 1-7 Obra of Prot B. Dale, 276 ? 
Conbunon ak e aieas Phenomena during (Prof, 
iiiam Dr. G. Portar and B. À Thrush), 71 
armas d Never: 1948, 790 
Gorosta and Fecece Scream (Dr. }.G. Porcar) coven by Dr. M. Davidson, 


Comets and Meteors, renew by Dr. M. Davidson, 883 
Comfort, Dr. Ajax: Absence of a Lansmg Effect in Drosophila sabobecurc, 


83 
Comllne, Dr. R. S. Ruminant Degestion, 834 
Commeraal Solvents Award i Antibiotics awarded to Dr. lbert G — 
Dr. Ty no Dr. E. A. Doby and Dr. Willam spe? dose 
Commeraal and uced Hydrogen Peroxide ects of 


culture 
: work 


(Tikvah Al Iper), 997 
Penta oe iher Educatton for Afmanns In Central Africa : Report 
OEE pÈ risp Nadons Italiana l'Ottica, and others Conference on 


Opua and Microwryves, | 


ae Ras noted lecturer In geography at the Untvermty of 
7 LJO, 
omi (Britleah) : Academic Mobility in the (Sir Charles Morris), 


Parner wedi ores ai Tavares and ried Clore To be transferred to 
, Berkshire, and attached to the Gressiand Research Station, 


ay 
Commonwealth Borsarres Scheme (Royal Socety and the Nuffield Founda- 


ton), 1853 
Commonwealth E ryt ala Fellowships for Study and Travel In 
the Uruted States, 6 
Screntrfic Otca (British), North America : BCSO Review 
of Saence tn U.S.A, for che Year endiag june 1952, 282 
Commonwealth Scientific and Industrial leasareh O :. Mel- 
bourne: List of Publicanons to December 1952, ` 
Directory and Catalogue of Micro-orgenams maintained in Australia, 


Foundanon of the Willam Mcirach Fellowship for research and tesch- 
ing In Animal Husbandry, 794 

Annual Report for ae 978 

Retirement of Dr. F, L. Scilhvell as officertn-charge of the Miners- 


ny a Minera- 


Hens Section, 963 
canon En , eg epee Hde-bands and Tranmernta in 
(C Ton Coc ne by F. Horner, 5 
Communities : R. Dice), review by Prof. Ronald Good, 45 
Community Concept | n , rener by Ronald Good, 45 
Components of tha Vicarun "Group Synthesis of, by Corpneboctarnamn 
dipirthence (Laurt jannes), 400 


INDEX 


Compounds ‘ Heterocyclic ea aaa a aaa 

revrew by Prof Pa TW. Cook 
Toac Auonne (Dr F.L M Patuson), 1139 

rae PaT in (Dr. G. M. Badger and H. A 


ation and Halogen zuon oi aaa Benzoate 


. D, Beyce-Smnith), 863 
r. Robert A. Eriedel and Dr. Milton Orchin) 


Compounds fy Dr E Ga * The Bacterostatic Aam A fied 
terum tubercujoss Guy P 


and Anne $. oe renew by Dr. Vincent C Bar 
ssp Separation of (R. C Vasisth and Dr, 


TMS Com pasition of, CHO, Ctt, C--H—0O— 
C—H—O— 5, Cephede, Cd ta OaS 
review by Prof. ]. W. Cook, 48 
eek of te: New Molecular (R. C. Croft), 725 
apin Erbaa with Nitrosyi Chloride and with Dinitrogen 


Saenceand the Discovery of Harman Values, 476 
* An and (Viason School at the 


for Atycobac 

Ei pE Dout 
» 122 

$. Muthana) 


, Arthur H.’ 
P 
sani tbe cence 
A Method for (K. 


Opamum Streduimrt for a 
eae e sete Allen), 210 
Computing Machines: Tha Udiltaton of 2-3 peed and 
t of Scence, 


aa kg Pducenon and Lbarty, ha Reisai ie idha 
own 

Modern Science and jao Seen Man: ee emia ai peated aay 
Concentration wid Columns: An wri 


ferom eter abba isan tat E Oteareic: (Dr. W. Weinstein). 
Concentranon Gradrent in pte Columns: An interferomecar 

tansous Obeervation caotration and (Dr. W. oes oT 
Condensapon Mudel from Bursting Bubbles: Giant (A. H. Woodcock, 

C. F. Klentrier, A. B. Arons and D C. Blanchard), 1144 
nie W induced tn Insulators by X-Rays: Effect of Temperature on 


W. iadh gy 
Bae ros and Religion : Some Aspects of the (Prof. H. H. 
ee en Conference 1172 
Conforto, Fabio ane Modular, Vol. i, Braliminact e 
a gc simplectica, review by 
asoc Anma: A Disturbance of Tryptopbae, Metabo 
ern 10 Te L Altman and Gerald Piller) 
Congo : Forestière et Bors da (Jean Loms et joseph Fouarge), 
Fesc. |, Introdaction, 1177 


Gravity Survey in the (P. Harrin ck), 258 
Congo (Belgian) Forests of the (Prof. E. P. Stabbing), 1177 
Casrserrotion, Yol 1, No 2, 44] 
Comal gito Nazionale delie Ricerche, and others - Conference on Optia 
and Micrownves, |02 
: Nature and (Society for Vaiting Seven tists Sym- 
pona on}, 105 


Contact of Surfaces: Ehrtic Deformation and the (j. F. Archard}, 918 


Continental Shelf: The (British h Assoclanon for the Advancement of 
Scence apenas {Geology}, D (Zoology) and E (Geography), 
On, 
Continental Shel and Manne Ressarch : Nationa! , the, 1063 
uour gye Radio: Investigation of Travelling Disturbances in the 
(Y. Y. Jomayuula), 8i8; R. achandra Rao and 


loncephere by 

E. Bhagiratha Rac), 819 
een ere a V T Tron Or 

- A Hall, Prof, R. E Tunbridge and G. 


SONTE (TUEN) < Nana oe phy of Interference Fringes (J. M. 


gts cides) NO 
Control y ): Paondamentals of (G. H. Perrington), ferme by Prof, 


. Gra 
cof tn iraia Te pi D : Ani aaduan to the Theory of 
. an), rerrey `- k 
j of Mechanisms and Industrial í dbeli Aatom 
Prof. |. Greig, 91 
ulo-~Rem stant Tesan a Se A Rb 
Preudamanas W. Dye), 683 


anc, review by 


: Heat 
H |. Prof. |. A. Prins), 460 
Coe we o ee 


ordeal ddiad td gaan ie oe) a 
ť, Dr. BEB: a (Sr keh 


Coowny, Dr. B. E., (Butler. Prof. ee Effects of Salts on inter- 


achoos In 
Cook, Dr G. B., and Duncan, Dr. j. F.: se deta Riodan al Baio: 
reves by G. FL Maron, 267 
Cook, J. Batti jae neem sonal asnan DIN Associ ation——Annoal Con- 
ri B 
Tables of Percentage Comnpontion of Organic Com 


INDEX 


Cooke, Prof. VY impur 


Cookson, F. B., a others fae triculer lace e calls In Mammals, 812 


R) and, 
Soe R (Bolland, J]. L, and) . Photosensittred Oxdanon of Aloohob, 


Cooper, Dr. L H. N. : The Continental Shelf, 1070 
roe nolan Peles ie Pai) Development af (A Symposi 
tin Saence (lntern : t un 
held in consuncoon with the Third Annual Set tka cca 
Board, Internationa! Councal of Screntfic Untons), 21 
Coopers Hill War Memorial Prezes and Medal > Toennt 
Institution of Electrical Engineers to G Lyon, 187 
Cope, Prof. F. Wolverson . Appomnted professor of 
sity College of North Staffordshire, 709, 750 of, 750 
Saat Medal of the Royal Sodety awarded to Prof. A.J Kluyver, $93, 1021 
Copp, F C : Anocholinesteruses, 64! 
Copper Fungiclse Deposits on Plant Surfaces Orstmbacion of (Dr. L T. 
aroun}, 3 
Copper Smelong The Physical Chemistry of (R W. Ruddle), revrew by 
Prof. F. C. Thompson, | C67 
Copper -Molybdenum Interrelaconship In Sheep 
Sulphate on the (A. T. Dick}, EF 
cephalonica St. T hans Metabolism in Rice Moth Larva 
(T. K Sundaram and P. 3. Sarma), 627 
Core The Earth's Inner (Prof | A. Jacobs), 297 
Corme, E. |. H. Awarded a Leverhulme Research Grant for 1953, I7 
Wayde Trees of Malaya, second edition, revmw by Dr. N. L Bor, 827 
Cornford,§.] Mbang of thick Liquids, Partes and Silurries, 846 
Ceronation Recording the—London-Montrea!l Direcumion by Radio, 1129 
Coronation Ceremonies on 2nd - Technical Arrangements for 
the Sound and Television Broadcasts of the (Instrcutian of Electrical 
ih yaa Ine Hia Engpneenng Institute of Canada Descussion by 
10 On 
Corpus Cardiazcum of the Insect . Secretion of an Orthodiphenol In the 
(M. L Cameron 


; hH 
Correizton of Pllocane and Pleistocene Marine Beds (D. F W., Baden- 


influence of Inorganic 


Powell}, 762 
Correleton cant for testing the Significance of Agreement between 
omom Sarias: AS erative to the, and its Applica- 


cal Dace (T P Burnaby), 210 

EAER eA {Senai Te Errors In the Exdimation of (j. A Pope and Dr. 
F. H. C. Marmot}, 778 

Correll, Donovan Stewart (Ames, Cakes, and} . Orchids of Guatemala, {44 

Corse, joseph > A New isomer of Chlorogenic Acid from Peaches, 77| 

Cortex of Animal Hair: Remstant ‘onal eva of (E H Mercer), 164 

Corusone* influence of Cystainamine, Methylarune and, on the Toxicity 
and Actyity of Nitrogen Mustard (Dr. O. Pecranik), 454, errotum, 


Cortisone and Hydrocorusone 
Cortssorne and the Metabolic to Apei (Rosa M. Campbell, Gillian 
Sharp, A. W. Boyne and Dr D P Cuthbertson), 158 
Memorial Museum, Narob Annual Report for 1952, 525 
thence - Synthemis of Components of the Vitamin B 


rı jannes), 400 
Cosmic Ongpin of Radiation at Radio rlacuite on i 


Come ds 1ation : Internaconal Conference on (University of Toulouse), 
Cosmic-Ray Production of Helium In Meteorites and thar (Dr. J. GC. 
Dalton, Prof. F. A Paneth, Dr. P. Reesbeck, Dr S. ] and 


Dr KL Mayne), 1168 
Cosmic Rays: Productton by, of Helium-3 in Meteorites (Prof. F. A. 

Paneth, Dr P Remsbeck and Dr. K | Mavne), 200 
amo : jordan's, revrew by Prof. W. H. McCrea, 3 
Cosslett, V. E. Recent Research in Electron Optics, 62 
Cottrell, Prof. A. H. - Plastic Deformation of Metals, 572 

Arar aaa the Rosenham Medal for 1954 of the Instituta of Metals, 

Couderc, Paul aration, 571 
Couffignal, Louts Les machines à penser, review y Dr. V Vand, 371 
Coull, a Awarded the Pering Scholarship of ‘he Engish Electric Ca., 


280 
Coulson, Prof. C. A. Chrauanity in an Age of Scence, 376 
Molecular Architecture, revrew, 
Abnormal Embryonre Development In 


Les théories de l'unrrerse en 


Counce, $ J. (Selman, G. G., and) 
Drosophila induced by Ultrasonic Treatment, 503 

Counter (Acetylene-filled) Use of an, for Natural Radiocarbon (Dr. A. R. 
Crathorn), 632 

alia Beet alms of Science, Studies on the Abuse of Reason (Prof F. A. 

ayek), 

Counterpart Funds denved from United Scates Economic Ald Yhite 
Paper on Programme of Expenditure of, 528 

Country Naturalis, reveew by L J F. Brimble, 324 

Courcy, jum, $. ], and others Effect of Ultra-nolet Light on Dweny- 
nbonucleic Acid in Rat Thymocytes, |19 

Courtaulds, Ltd. . Gift of £1,550 to the Clothworkers’ Department: of the 
Univernty of Leeds, (87 

Courtaulds’ Saentficand Educanonal Trost Fund Awards, 383 

macau ane pick umes Frédéric The Silent World, review by Dr 

Couta A: for the Section of G aod 

gvigation of the aah eral of Scences, 185 sete 

Cow Extremely High Alkaline Phossharise as OY, In the Vaginel Mucus 
of the (Dr. G. A. van Klinkenberg), 397 

Cow and aria Milk Fat: feo-Olketc Acids tn (S $, Phatak and Y, N Pat- 
wardhan 

Cowan, jun., O ae! nd others Decermmation of Total Body Radloactrvity 
using uid Sciodilancon Detectors, 521 

Cowan, Dr. H. J. - Resignation as lecturer in avil engineering at the Untver- 
sity of Sheffield, 46 

Appointed to the chair of architectural sqence in the Unversity of 

Sydney, 568 ; work of, 568 

Cracks in Glass Rod Transverse (E.R. W jones and P. L. Pratt), 463 

Creframan in the Engineering Industries (D. B. YYelbourn), 1088 

Creggs, Í D.. lonmecon Phenomena in Gases, 798 


xvi] 


Cralg, Sir The Mint, a H of the London Mint from AD, 287 
to | nig, Prof, F, C. mpson, 22 

Craig, Dr, R. É, : The tunental Shelf, 1070 

Cramer, rare Friedrich ° Paprerchrom raphle, zwelte Auflage, revrew, 7 

Crampton, Dr. Chartes F., and others of Calf Thymus Deoxy- 
ribonucleic Aad into Fractions of Driferent Composition, 289 

Cranbrook Ineutute of Scrence Exhibition to illustrate the Sources and 

Bholagy of Hair and Fur transferred to Britain for arculation by the 

Museums Association, | 44 

Grane, M. B., and Lawrence, WY. |. C The re male of Garden Plants, 
‘fourth edition, revar by Pr S. C. Harland, 7 

Cranston, Maurice Freedom, a New Analysis, 218 

Crathorn, Dr. ge een filled Counter for Naturel 


Radimcarborn 
halal Radar -Soarsches Mateorological Station at Ser T Pes 440 
Creep Curve for a Sige vraag arrana Alloy { 
da a fornrceta in MiHord Heaven * The American Bite Uana {Dr 
H A. Cola and R. H. ee 
Creacleelli, Or. E., and Dertnell, Or. H. L A. Human Visual Purple, 195 
' Grfts of £100, Ob to the Unrvernty of Notungham for the 
endowment of two professorial! chairs, !129 
Crisp, Dr. D. J, and others’ Une of X-Ray Spectroecopy for examining 
Shlpworm Infestation m vrro, 408 
izolatton of Interndal Animals by 


Crisp, Dr. D. h, and Southward, Dr. ALJ : 
Sea Barriers, 206 

Crretcal Pont Restricted Rotanon in Polar Gases near the (Frank E. 
Harra and Barn: EA der), 774 

Crocus satra Linn.” Ruboflavine and Thiamine Contents of Saffron (Prof 
. V. Bhatand Rajul Broker), 544 

Croft, R C. New Molecular Compounds of £ Graphite; 725 

Crofts, W., N. - Obituary by W. N. Edwards, 523 

Crombie, A. C  Augurtine to Galileo, the Hatory of Saence AD 400- 
1650, review by Dr. W. P. D. Wightman, 1334 

Cronals, Dr. Carey: pointed provost and Harry Carothars Wen 

aaor ot geology in the Rice Instituce, Houston, Taxas, 103 

Crop rence (National institute of 

Cropper, F, R, and Heywood, A. An cal 
ries of the CeCe, Patty Aads by Vapour 


Croable, A. oo Appornted soll survey officer, Department of Soil and Land 
Use S$ ure) Gold Coase, 753 
Gra ly ted by the Royal Society to a Mr. and Mrs john 
EE pa Slee ac the Physical Chemistry Laboratory, 
re sea of Oxford, 185 

Cros-Ferdiccation of Spring and Autumn Spawning Hernng Sperm 

Storage and oe J H S. Bincer), 1189 
Crose-Stnations In Structural Basis of the (Dr. Jean Henson and 
Dr Hugh E. Hinday), 530 
Ate Laelia fa, Dr.D, tod) Theory of Revartible Mutadons, 50! 
Croxatto, Prof, H., and Barmnafi, L. "Ano Diirade Substances of tha Blood, 


30-4 
GEURI MOT Neurohemal Organs in (David B. Carlisle and Dr France 


W Knowles), 404 
Eee moantrovzer Mulsant in South india (W. Wikon Mayna), 85 
Creptostrama corticala Sooty Bark Disease of Sycamore (Forestry Com- 
mission, Leaflet No 30), 947 


abled ate ae las Boundary Movement’ Interaction between (D. 
Gaal espe ye and es of Cobalt Fernce at Low 


hase Chromatography, 


Temperatures (H P ore B T.M Wils), 1054 
Crystalline ree DAN seed Nuchetc Helica) Structura of (Dr. M. H F. 
Wikaira, E Seeds, Dr. x R. Stokes and Dr. H R Wilson), 


759 
Sree ic users In Aerobic Spore-forming Bacteria (Dr C L Hannay), 


raina Structure of Sodium Deoxynbonucleate ariana for 2-Chain 
ex in (Rosalind E. Franklin and R. G. Gall 

Cryeuliograpi Fauipenan! (X- ae Exhibition of Pt Analyus Group 
of the Institute of Physics) 

Crystallography Internacional Congress on (International Union of 
Crystallography), 6/3 

Crystallography, Internationa! Union of: Third General Assombly and 
Internanonal Congress, 613 

ih aaa aaah between Frank Spirals and Spiral Pies In ($S Amelinckx 


Cota (Neerty Pee tect) : Im 


om In (Sympoalum hald at Pocono 
Manor, sae gil 14,1950, sponsored by the Committee on Solids, 
Dretar oma Scences, the Nanonal Research Council), 
review by D 
Ery (Zine Singla) es Fracture of (A. E Deruyttere and G. B. 
Greenough), 


SUSA i C Louw: Harmonics, Sidebands and Transients In Communication 
nearing, revrew F. Horner, 5 
Cueurbt anta in Bahar lum Wik of Guar and (]. N. Mishra), 209 
Cube (cortex) patella a inte Wiedemann Observacions on the Anal Papille of 
aecrow), [156 


E OF Or. W. © Electrical Insulation, 8 
Culovatron of oe 759 
Cultural Anth revrew by Dr Paul Bohannan, 972 


Culture The Nature omi AL L. Kroeber), review by Dr. Paul Fonennan: 972 
Culture of Fucus Hybrids (E. M. Burrows and S, M. Lodge), 1009 
. Appointed lecturer In geology at the Unrverncy of 


Cummings, R n 
Cundy, H Martyn, and Rofkert, A. P,- Mathematical Models, review, 94 
Death 38 


Cunrungheam, Or. W. R of, 9. 
Care of Entoore Muscular hy in Beef Cattle . Prevention and (Dr 
K. L Blaxtar and G. A. M. Sharman), [006 


Currents in the North Aclanage: Onl 
(National lnsticute of Oceanogr 7 
Curtis, P. j., and others Humicalin, a 1 a New "Anubione, 187 
Curzon, Dr. G. and Gilerow, J. - A Chromatographic Colour Reagent for 
no-Acids, 356 


Sloper research echolarship by 
Coarteulds’ Saentfic and Educational Trust Fund, 383 
Cuthbertson, Dr. D, P.: Cpe dah and Ferd 12 

Qualrty end Quanacy of n for Man and Li , 434 


xviii 


Cuthbertson, Dr. A P., and others : Cortona and tha Metabolic Response 


to Inju 
Cuthbertson e a . W.: A a mete ones re Luwtituta of 
Metal Fakhi 


coe Wen es Grate ats We 


Fin 

Cuticular YYeoces (Insect) : pie Meneses maine re TREA 
Temperature of (P. J. Judge), 405 

Cutolo, Enmco, and : iyi are ee Ana ehe Sosa tM 
Undine THphosphate—Enzymic Production of Uridine Triphosphate, 


Uridine Paphos phoiiucosa Pyrophosphorolyms, 1036 
Dr. M, Mage ranecac cr et Taare al Mae Baul nae 


Cuttell, J. Ae aad others - Milk Pusteuruation, Planning, Plant Operanon 
and Control, 335 

Cwilong, Dr. B. M. > To undertake a ii gph hapa an Magnduc Survey 
of the Pactfic and other Oceans, 899 ; 

Cyanol ia the Study of Blood-vessale in Sheep hap va of (M. Le Ryder), 


Oa M Psychology) A (Ph J and T Pootoey) Saeul on), b 
yaa um on), 
a Boe ON Nomendature of (Prof. D o) i iest Prof, O 
da = Prof. K. S. Pitzer and Prof. V. Prelog), 10% 
Cyclopentadiens Polymers Proton Accapcor Properties of Deepty Col- 
Eialer and Or. A. Wessermann), 73 
ne Structure of the Fone er pia Source (R Cy 
fennisog and M. K Das ifs Ro 
Cylindrical Rods : Longrtndinal Basoc TR ie Sa in (R (R ED D. Bishop), 169 
Cyprus (Weetarn): Earthquake In, 52 
Cyrensica > A Fosi Human iaa i ee tavdliobaModstarlis 
in (Dr. C. B M. McBurney, Dr J. C Trevor and Dr. L. H. Walls), 689 


Cysteingmin. Protectve Actyity of, against the Toudty of Dihydro- 
- . Kluyskens), 912 
Cystginamine, amine and s: Influence of, on the Toxary 


es Acamty of Nitrogen Mustard (Dr. O. Pecranik), 454, erratum, 


Cyste: > solanon of a Moed Disulphide of Glutachlone and, from 
e rotysata of Giutethione (Dr. Esid! Wikberg), 398 

Cysts of rostochiensis ` Hatching the Contents of, with 
Akernating Temperature Condinons { papine D. ne D. Bahon), 1108 

Cyto-Seale + No de Analyus on the A 303 

Cytochrome c: Com Reactions of { at A, H, Lundepardh), 303 

Cytochrome Perosdase from rd M Lenhofl 


and Dr. Nathan O. Kaplan}, 730 
C Sa Pala pea a aeda a ee 
Prof. L Manton and M. Shrves), 410 
Cytoplasm rradiated) : Acuon of, oe otreated Chromosomes of the 
Silkworm (Prof Tava Nakao), 625 
Cytoplasmic ne n Amoobe protem > Relabon between Dya Uptake 
and (D. M fi ahg 593, (R j. Goldacre), 593 


Cai 


Da re Ae A Brito Chromosomal Inverslona with Sex-limited 
ects, 815 
Dafaalla, E N., and Soltys, Dr. M. A. : Agglutineation of Red Cella by C. 


welch, 38 3 
Dagiey, 5., ee es Dismilaooa of Citric Aad by Bactanal 
Dally Vanaton haunt of Ozone ın the bee ieapnals (Dr. K.R Ramena- 


than and Bh. Y. Ramana Murta) 633 
M.’ Cæ-Tram lomertzation and the 


E T. ee Ph ps In Polymernaton, 804 
Ing Temperature enomenon In 
ton Milk Yield and Body 


Dary Cacthe : Effect of Two of Man 
Temperature of (Dr. A A 1] 

Dale, Sir Henry : doctorate In sclence of McGill Unrversity con- 
ferred on, 1074 

Dale, Sir Henry Hallett (a Selection from the Saentrfic Publicatlons of) > 
Adventures in , Peview by Prol. Ji Gaddum, 825 

Dale, Prof.) B.. Ob:tuary by T Combridge, 


, and others . ee aad ET er re call AE AT E 


Dakon, D C. > lbonmanon Pheoomena in Greses, 799 
Dalton, Dr. |. C., and others : Cosmic-Ray Production of Halium in Matear- 
Dalton 


cape ee and thelr Ages, 1168 
TEHA : Glycerol, revaey by Prof, 


wre) by Miner, Carl $., aod): 
Dion Lada oe aia Poel iana ef Chania (Sip jonn Cackecca ojs 
Dam, Prof. C. P. H. : Elected an Honorary Fellow of the Royal Sonety of 


Edinburgh, 57 
Dane, James Dwight: Manual of Mineralogy, socteenth edition, revised 
Prof. Cornelius $. Hurlbut, Jr., renew, 46 
a, jame Dwight, and Dana, Edward Selabury > The System of Mineral- 
of, 1837-1892, seventh edicon, entirely rewritten and tty 
E by Charles Palache, the lete Harry Berman, and Clifford 
A. 2, revere, 46 
ny ak Moang of Thick Liqalds, Pustes and Slurries, 346 
Baldi Memorial Lecture, 668 
The Geography of Eastern England, nerra 


eres J. R ‘Hale, LE16 
Dark-Ground Illumination of Ram Spermatonon (H. M. Dott), 626 


Darding, Henry $. ES r iaae head of the Hop Research Department of 
“Wye Col of, 

Dartmoor (L. A. arvay and D St. peeti iain revive, 928 

Dartnall, Dr. H. J. A (Cresa Aa Ae „ and) uman Vrevel Pu , 195 


of Texnparecure between 


Radio Molee-bearsta from Solar 


Das, Dr. A K, end 


el Observatory, 
Das, G C. (Snvasteva, Dr. M. D. L, and) Sax Chromosomes of Ranctra 


Heteropycnoss In ths Autosome Segments of Conagrion coromanda- 
kmun (Odonata), 765 


' “INDEX 


Das, Or. R Kn and Sethumadhavan Prominenca of Feb 

th (984: aad Andina Railio Nos iN, ane dem 
Das Gupta, M. The and) : Re Structure of che Bara- 
terrestrial ygnus |, 996, erratum, | 


aco Source C 
Dati R e Preparaton of ribs from Organ 
material (Dr. HL Barker), 631 j S 


Daubeny, R. de P., and others : Fine Structure in Polyethylene Terephthal- 
ate ae 806 

Dauphinea, ] A. Het Pe ee 

Deveapart, H. 


» and oth Prod of 
an ore ' aan Oxygen from 


an 

Davey, |. T.* Possibility of Movements of the African Migratory Locust in 

Solrcary Phase and the Dynamics of rts Outbreaks, 720 

Davidson, G. (Draper, C. C., aad 
vrval-Rata of 


aopla 
from 


Anopheline uttoes In Nature, 503 
Devidson, Dr, M.: Comets and Mereors, reveerr, 863 
Davidson, $. H. Ax the fourth meeting of the European Association of 


Exploration Geophysasta, [90 
Davies, Dr, A. E. and others: Awarded jointly the Vweetinghouse Brake 
and Signal Co. Led., Price for | 


53 by the Insntute of Metal 
Fintshing, 656 


Davies, Or C. N. Health, Welfare and eee of the Worker, {132 
Devies, Dr. oie Group Sare 


Davies, Dr. H. G , and others : A Comparison between the X-Ray Absorp- 
tion and Optica! interference Methods for the Mase Determinaton of 
Bi cal Structures, 104] 


P . Humphrey : Analysers and Computers for Electrical Systems, 
Davies, P W. A.: Appointed agricultural dicer, Kenya, 1030 
Devries, Dr. Wiiliam The Grass Crop, revmw by Prof H. lan Moora, 135 
Davis, David, it lia Conjugated Phenols in the Fusorrum Vyilt 
rome, 

a E. (1850-1907) and Chemical Engineernng (Prof H. N. 


R 
Davis ( ER 1 


B44 
j. and} > Combined Hormone-Funndde 
eee iie Sri in Glasshouse Tomatoes, 35! 
ae Phanomrens 
Cay nea Borg to Sir john Lannard-fones, 893, 
Appomted director of veterinary services, Tanganyika, 


Dissimilation of Cionc Acid by Bactenal 


Dawe, EC. S 
Dawes, Dr, E A. (Dagey, $., and) : 
Extracts, 345 


Dawes, G. $, ° Reflexes from the Cardiac and Pulmonary Areas, 1073 
Dawson, Sir as)0«- Programme of Australian Antarcoc Exploratnon, 479 
Dawson, Dr. lan M. Ap ted senior lecturer in electron microscopy at 


agra irda a asgow, 1030 
Dawson, P Appointed geologist, Britsh Solomon Wands Protec- 
eee 
Day, F. M. Eo EE REN MTN 
Disease, 989 


y,P R  Genedcal Aspects of Plant 
Dexlight (Technical Committee sel Daylight of the International Commlsston 


on Illumination on), 
Daymond, Prof J. R, Hi ar Technolonci] Education, 271 
R. president of the Fifteenth International 


The, Dynamical Character of Adsorption, rere by 


ne  Sraveraty of Gime Fellow inthe Department of Natural 

of Glasgow, t030 

De Greve, L, and inagion of the Stricture Factor of Thin 
Tin Filme on Su Su ducuvity Measurements, 952 

Ce eave Prof. W, L Diferential Thormobalanc, a Naw Research Tool, 


Dears, Robert L Chemical Mutagenesss In Bactenoph 72, 964 
De Robertus, E D Mechanam of Formation of the Thira d Hormone: 1074 
Deamination of Adenosine Crphosphece by Washed Myoflbmis: Direct 
Dean, Or, L. Webster), 453 
In i Sa alas 235 “ 


Obvtuary 
Dean Br. F, M., and others, idulin and ‘Usan’, Two Chlomne-contuning 
Metabolic Products of Aspergillus midulans, 344 
Decay of Aluruoium26, Alumunium-25 and Nitrogen-[3: HeH-value 
Paing for the (J. L. W. Churchill, W M jones and S E Hunt), 


Decay of boniurn lar Correlation of a-Paructe and an aa 
tron from the (Dr.R R Rey end Mims M. L. Gosa), 360 

piecing To wr lea ae ileal under Naconalmation, Studies in (Acton 

DectKon In naa Affairs, Uncertaincy, Expectation and (Prof. G. P. 
Meredith), 70 


Dectwon-ma kung pore Uncartanty Logic, ty reds and Psychology of 
Business (Breab Assocation for the Advancement of Scence, 


Unrversty of G ae pee 
Decom tron of Effect of Phenols on the Rate of (L }. 
and M. F. Mulcahy, 72 
pages igs of Dofomree . Thermal (Dr. Robert Meldau and Robert 
$. Robertson), 
Decomnposrtion of Peroxtdes : Kinetia of Porphyrin-cat Chemllumin- 
Photosens 


escent, and che Machanam of trad Oxidaoon (Dr. Henry 
Lunschicz and Edwin WY. Abrahamson), 909 


Deformation and the aiee a EBaszuce (J. P. seg? 4 518 
Or a and the Lewa of Pricthon . Elasne (B. Lincoln), 169, oratum, 


rd N., and others Qualitenve Ornis Mironis based on 
Phymcal Constants—idenofication of no-Acds, 





plantation In the El Seal G 
ester (L Gibbney), 590 
Chemistry, sbcth edition, review by 


EE 
G.: Ganera! Chem 
Pe dele Freedom In a, 64! 
wt Wade of, Guidance for Local Soceties (john M. Brewer), 218 
Democracy (Modern) Educrtion end Liberty, the Role of the Schools In a 
(James Bryant Conant), 468 


Ss Se enero meats 
nied entomolopie. C rus, | 
=» Erparcal Research ter 


Structure of ys a Aad leolated from 
capaulatad Seralar of B. arches, 
Carbon (A. R. G. Brown, A. R Hall and W. Watt), 


iN: e Deep Scattering Layer In the Sea—Assoclation with 
P, Hardin), 275 


Nesternees, HHM 
bone = A New Synthesis of (P. A. L Gorin and Dr. LK N. 


1 
Naci Acid (Crystalline) : Helical Structure of (Dr. M 
F, Wilkins, Dr. W. E. Seeds, Dr. 'R. Stokes and Dr. H. Wilson), 


Decaxynibonucesse (Acid and Neutral): Urm 


ary Excretion by Rate 

under Normal and Post-Irradiation Conditions {O. P Mocteas 
Prof. K. L Altman end L. H. Hempelmann), 667 

Degree of of (Dr. Norman G. 


Deoxymbonudec Acid ' 
Anderson), 807 
ji cig eri hay of, and ics Physkto-Chemical Propertues (Dr. 
ro 
a Aad e (Cat 
paanid i Com (Prol. Erwin C argaff, Dr. Charlies F. Cramp- 


Deoxyrnbonudec Aad in Hia Human THA and Vaginal Receptors dumn 
enstriral C Skaar CL 


japon ae 





, Ely and M H, Ross), 119 : 


Fautrer and N. Faurtrez-t: h H9 
japing re Acid Content of Noctes and $ of some 
es of Frsbes. Argin!naand (Dr. Vendraly), 30 
Ovocyte In 


Dsoxynbonucia Acid (aes mois Germinal Yende of the 
Eee Aads eit tea of (Dr. Geoffrey L. Brown and 
M. Watson), 337 

Dependence of Glow to Arc Transitions on Cathode Surface Condicons 


(Dr. H. Edek), 362 
of of Benrene Hexachlonde m Cattle Dipping- 
Fluids (W. J. Roulston and L. F. Hiechoock), 546 
re Pagal Density of (A. R. G. Brown, A. R. Hall and WY. YYart), 
Depose ton TW ee ee 


and B. W. aly pall 168 
Derbyshire, A N., and hall, YY. J. © Dyeing and Tann 1031 
Gereare one tulona : Sone Now (ieee DA EG am and D. G, 


per oe), 585 
Deruyttere, A. E : Plastic Deformation of Metale, 572 
. B.: Cleavage Fracture of Zinc 


170 
.: Biochemical Problems of LI 573 
: uency Electrical aoa a 54 
Anthropology . An (Prof. M. Fortes), 434 


alysis and 
Dewert Locust (Schstecerco Forsk) (Acridicde Thelytokous Par- 
_ thenoganeais for Four Generations sat tay 2's. Hamilton), 1153 


Design (Eng 7 Phocoslacticty and, review by E K Franki, 926 
Sefa and Sees (M. H. Quenouille), reveew, 785 
esuaty (Dr. R B » wrew by EK 


ahha: (Crown | Usa) Bil: Inventzons and, 1130 


of Antuigen—Ann Sr er CACETE ened 

(E. }. Ambrose and G. C Essty}, 8 
Detection of Ag A in creek. cl Agel and Prodi: A 
Colon matric Serene on TTacaUlg Complex formazan: for the 


aie call orc fa in Human Anmrmas ; 
G. H. Besven and Dr. |. C White}, as 


Decectron of Barter and Br A, Ercan 10 ote Entearochromeffin Celis 
Jel R Barter and rron Pa (Dr. D. M 

Detection of rd Dr, G B We by Paper Chrom r. 
Slety Peai D B. Waat and Dr. V. Erspamer), 

Detection and Record Optical Transients by plen (Dr 
R F. Saxe), 8 


Peun or Darpa arnom (Dr, Sr. N. Bcbonfalde) 620 Products In Aquaous 


Daana of Arru of Cattons on the peaa 
Reacton for the "Oe He naM iaee Emanuel Puklis), 543 


Determination of the mate Surface Areas of Particulate Solids . 
A Method oe the (D. Payne), 26! 
Detarmination of the C,,-C,, Saturated S t-Chain Adds: A 
Simple Chrom hic Method for the (H. L Nijkamp}, 1102 
Determination of ht mass, ass, Thickness, Solid and r 
ng Cells (Dr, R. Barer), [097 


. G. Smith), 24 
Determination of the Sctructore Factor of Thin Tin ee 
ductryity Measurements Corer ev meek: De Gana Vai 
Gerven and J. Schepers), 952 
ranton anpersture of Insect Cuticular Waxes > A 
New Method for (P. |. Judge), 405 
Detonaton In ao Explomves (|. Taylor), review by Prof. D M 
Newitt, 699 


of, into Fractions off 


xix 


Detonation and Shock Weaves + Hydrodynamical Theory of, revrew by Prof. 
D, M. Newitt, 699 
Deudon, Mile M. J.: Advances in Methods of Studying Clays, 288 
Disributton of 


Deuel, hm., Prof. H. J. (Ganguly, Dr, PREA Intracellular 
Acthetty in 120 
the Photoneutron Effect (Dr. G P. 


gr Safa 
, K., and others Fine Structure fn Potyethytene Terophthalate 
rea, BOŚ 
Funds for Colonia! Welfare and, 57 
Research and, in British Colonial Territories, 1034 
of Unfertiored Rabbrt Eeee Fertioation and the 
ity of Normal (Dr. M. C. Chang), 333 
eonan OaE Ta i and). Federal Funds for, at Non-profit 
tutions 1950-51 and 1951-52 (Navona! Science Foundation, 
Federal! Funds for Science, [), 575 
Federal Funds for, for the Fiscal Years 1952 and 1953 (National $c1ance 
Foundation, Federa! Funds for Sclence, 2}, 1171 
Development 1083 
cine ri of the ma as Nervoas System : Thyroid Hypofunction and 
r. 
i i rat n the Cell Nucleus (Dr. Kenneth M. Smith and N. 
assis menr Common : A Survey of Agricultural, forari Fishery 
ucts in the United Kingdom and thar Uniltzation, 574 


Devon : Occurrence of Asparcgopes armato Hary. on the Coast of (Joy 


Kersiake) 874 
Devonekd, P Appomted rel officer, Northern Rhodesia, 1085 
Devons, Prot $.. Nuchear , revrær, 697 
Devuyst, A. : Selection of the Cll m (Eloews gumeensa) In Africa, 685 
Dewh: H. : Three-Dirpensional Filme, 484 
Dexter, Dr. D. jm Phenomena, 385 
Di betas : Uriliranon of Acetate in (Prof, E. Ciaranf and 
A. nesu), 361 
Dracecy! as a Flower Scant 


(Misa Jeane T. Ca Vries), 412 
acetylene - Potential Constants of ($. P anea pod Cones aaah ioe 
Diamant, Le (Edmond Brust), rer by B. W. A , 269 
Dice, Lea R. Natural Communities, renew by Prof. Ronald Good, 45 
2,2-bes (Parach hany!}-1,/-Dichloroethane (DDD) on Adrenal 
Cortex of Rat Efect of (H. B, Stoner i 
Dichrotam fn $ c Polypeptides : Infra-Red (Dr. A Elffoet), 359 
Dick, A. T.. nfloence of Inorganic Sulphate on the Copper—Molybdenum 
Interred ationsh]p in Sheep, 637 
Dick, LD, Appointed an asmstant secretes the Pe ern oer, 
fic and Industrial Research, New and, 333 ; 


Dick, Dr. J. Appoinced to the chair T o enp oening and haat in Unites 
Dun B93 ; 
William E : Work 


, a8 editor of Dcorery, 1028 
British : Dastributhon of (George Brown and 
Dr, Frank Srmuthvon), 317 


Dickaon, Alr Yice-Marshal È. D. D., and Wheeler, L. J. * The RAF, Mobile 
Hearing Research ot 748 
Dectyoaphoersd ab ale Yoona and (F. C. Steward and K. Muble- 


Dielectric Properties of Nitrocallulose-Water Gels (Dr. Hugo Fricka), [106 
See en torte 10 Ethane) (F. X Haselon and Prof. R. H. 

Dielectri r interface : Thin Metallic Mlms for AnthRefleocon Coatmg 
on (P. H. S$muth), 442 

Dielectrics (Britiah Association for the veneer of Scrence, Section A 
mM a and Physica}, Discurmton onh 5 

Dtenesch, |.: At the fourth i Teron thay Eisai, Malone 
Exploration Geophysicsts, 190 

Differential Can Expenments tn True Fractionation: Repro- 
dodblfity of . C. da Duve and L Barthet), | 142 

nite.) ance, t New Research Too! (Prof YY. L De Keyser}, 

Diffraction of Light from Finite Sources A Macroscopic Theory of Inter- 


ference and (Dr. E. Wolf), 535 
Crffuston Barrier : The Epireumum as a (Hans Joachim Lehmann), 1045 
Heterogerarty 


Pitorcs Fer ali Estimation of from (Dr. G. 
Digby, Adrian : Appointed k of the Department of Ethnography In 


W; 
Digestion. Ruminant Pink Assocation r che Advaacamant of Sanca 


nty of Camb Mathematcal Summer tn), I8 
Digital Computing Machines In Engineering and industry : The Udifraduon 
re ag scl aan ta lai 


Dikyd Protective EA of Cysteinamin against the 


Tooouty of (P. } ey dea er 
PAOR RONE uaa a . Death of, 439; obltuary by W. C. Moors, 


Dimenssonel Ansiysis (Prof. H. E tenet dea Dr. CG lor, 741 
Sakerah Cades : ton of 
roeroy pies phoyacyces. to agi x Acte (L = Cada, T. C. 

Allen and M, Stahmann), 243 


Enzymatic and Chemical Oxdaton of, to 
cally Active Chmethy! ide Oxides (j. E Cauda, 

T. C Allen and M. A. Stahmann). 
Dimond, A. E, and others: Conjugated Phenols tn the Fosorhan Wilt 


drome, 959 
b Mathieson), 144 


. Ascospore 

ee ee pounds of erdary Amines with Nitroryl 
a end re an coe #9) 

Dios Calle, Juan de, and others Hecaroels in Saccharonryces, 800 


arga: Origin of Stradons in (Dr. G. D. Morgan i 
Disd pline and Liberty within the Social System, 3467 a 


xx INDEX 


Rori 1028 
Group (Special ee of the Health Education Journal devoted to 
sper 79 


), %9 
Drseases - Plant hoe F. T. Brooks), second edinon, revaw by Dr. S. G. 


348 
Crspersal - pe omne a, Foro ser Peson ua . White), 686 
Cxspersions of Carbon in O ic Media 

F. H. Garner, M. F, 


Dispro in Potato Jince D- e, a (Prof, Stan 

TWhelen and YY. R. Rees), ears, A ? 
Pealeaieeices eed (S. Dugley and Dr. E À. 
Disernann, E. : 


Brobogical 
Dissolution with Hastase a Ga Ca on e Sac sehr aaah Da: 
i099; (Dr. D. A. Hall, Prof. R. E. Tonbridge and G 


of Temperatore-Contro!] in (Dr. P, Sherwood 
T r. C H, josten), 920 
tthe Brosh Possum in Tasmania (Dr Ertc R. Galler}, 109! 
tae as vane Fungicde Depomts on Plant Surfaces (Dr. |. T 
arun), 


Travelling, by Continu- 
syajulu}, 818 , a. Ramachandra Rao and 
E Price), 155 
Duuiphide ol G a a snd C nylgiydne bolation e from 
ol Glutathione (Dr. Eskil YY 
Diaries Peed, on ae tks a Rai (1) by che Tad (Dr. J. 
Pahaut, Dr. |. Govaerts and Dr. P. Bonhomrme), 545 
Saal A ge eee one es by 
Dividing Cells of che Liver of the Chicken Embryo. Gtycogen In the 
th. L O'Connor), 678 
Dobbs, Dr. C. G., and Hinson, YY. H.: A Widespread Fungrstesh in Solls, 197 
Documentation In Aeronautics Research p A 
Dodd, |. M., and Landgrebe, Prof P. W.. -etimulacing 
enopus Tadpoles, 


y of 
Hormone, Thyroid Sey Tea live Skene on 
Dodgson, M. C, H. - Formation of Neurofibrils in the Brain of a Homan 
Foetus 28 Weeks Cid, 404 
Pebet, A Ana E von (Abbott, Ira H., and): Theory of Ymg Sections, 
and Tann 1031 


Dena MT (ehuir, DF J Haand) oreng 
Dogfish Chromeffin Bodies of vinous Species of (Dr. D. M. Shephard, Dr. 
G. B West and Dr. Y. 
Dolsy, Dr. aoe Aorta as Cohan aaa Aa 
Antblocics, 382 
Dotansid, Doomia, Therm Dr A., and): Effect of Hydroquinone on Mrtosde, [151 
al Therma! Decomposition of (Dr. Robert Meldau and Robert 


Delphine» Wee Ald, dnp f OW D. Hayss), 1060 
Dolphins, ne Torpes ind on the British Coast Guide to the 
kdentriicanon and ane ol inda WT (F C. Fraser and 

H. W. Dal ol one anian, a 


Domesday Book Records for Eastern and, reer by J. R. Hale, [116 

Domendey Geography of Eaxern England {Prof. H. Darby}, reve by 

Dominance, Phenotypic Stability and PARED A Relatoashi A 
and a Theory of Alternatrve Pathways (Dr. D Lapa 1136 


Dominion Cil Sernce gst iy el (Commonweatth Fund of New York), 612 
Don, Dr A. C.: Technical Arrangements for the Soand and 4 Telelsses 
Broadcasts of the Coronation Ceremonies on 2nd June, 1953, 1129 
Donald, B M. B.: Needs of the Chemical Engineering Industry, 71i 
Donald, W. J. Awarded a Postgraduate Scholarhip In Husbandry by the 
Henarcaant of Agricutture for Scotland, HMO 
Donakison, R.: Promoted a Senior Prinapal Scientic Officer in the 
Scentific Civil Service, 657 
Obrtucry by Dr. L. A Sayce, 1080 
Donovan, F. W , and others: Blogeness of Flavonoids in Chlamydomonas 


aigamnetos, 92 
Doodson, Dr. AT: Elected an Honorary Fallow of the Royal Socety of 


Edinburgh 
Dore, }. eal Vartation In the eration of Root-Curtings, | 189 
al Fellowship for research In 


aig ee eied a Ramey 


oe, Sedal ms, 943 
Parker’ Motor Responses evoked by 
the, and the Orientation of the Fly to Plane Polarmred Light (Dr. 


W.G. Wellington), | 177 

aoa | Appointed pethologrt, Grade A, Trinidad and Tobago, 
Dort, H . Dark-Ground liuminatlon of Ram Sperrnatoroa, 626 

Doub, ‘Leonard and others: The Bactersostanc of 3,500 Organic 
mus, ferme by 


employing Rotating 
Twin Coils (N. H. E. Ahlers and H. P. Freedman), 260 
Dodl K M e O aa n Lamdopterous Larve, 613 


ris 
Dow desweli, W. H > Anmal sana by T, H Hawkins, 973 
i 


Field Studies In Urban 

Downe Hous, Kant: transferred from the British Assom ation 
to the College of Surgeons, 462 i 

Coral Reefs of the Red Sea, 829 

Drama, Literatore and Science : Lecture-recttals of seund-recordings In the 

nitish Institute of Recorded Sound, Led., in confunc- 

epertment of Extra Mural Studies of the Unrversity 


Draper, C. C., and Dandson, G. unom m Narre, 09 
teir dehy uttoes in Nature, 503 

ct la A : 
r&LB, Ste De), 


and Interconversion of Porphyrins, In a Timue System, 292 
Droop, M. R.: Phagotrophy In O mo manna Dujardin, 250, errotum, 


Basden), 1155 
: «“$ex-Reatio’, a Non-Mendelian Character In (Prof 
G. E, inni) 81 
subobectra : 


Cer Abwence of a Lansing Effect in (Dr. Alex Comfort), 
The Merck Index of Chemicals and, shcth edition, review by Prof. 
. W. Cook, 720 

Origins of Ramecance to (United States Office of Naval Research and 

the Unrveralty of dag vana Sympoetum on), 754 

Drummond Mamona! Fund, 
Drury, Sir fig vel Alburrun, an Uneuspected Physological 
Drary, D. | R. : At the XIX Intemational Physiological Congress, Montreal, 


Dry main dhi Thickness, Solid and Water Concentration In Living Cells: 
Determimaton of (Dr. R. Barer), 1097 


DuBots, E. ". of Cold, 1074 
po r ‘prot 


A tse Wine Ovemecaa Action of, on Tryptic H 
m yrtro (P. K Vi 


Duckworth, Dr John : 
Elected president of the Internattonal Commusston on 


masa Dr, B, P. 
Dr. S$. R: Automacic Grain Counter for 


ass, 287 
Dudiey, Dr. R A, and 

Assesain uant Hi ution Autoradiographs, 992 
» Nigeria, 753 3 


rE Ç pointed sdenufic officer 
Duff, Sir Jamee . Obstuory af Prof. geil de Smith, 793 


Drugs - 


Duff, Dr. j.’ cholin esterases, 843 


Duke, BO L.: Ap sah ie | research officer, Grade Ill, N 571 
: ica cer, e sh 
Pulmage, W.J: Unn Call and Preliminary $tructore for Cellulose 
mune, Prédéric (Cousteau, J-Y., with) The Silent YYortd, review by Dr. 


k Sanley” To 
rane To Sr Edward Appleton, 482 


Dumbell, 

Dummett, G A : Chemical Processes and Chemical Engineering Tech- 
niaga 

Dumoré, J). M., and othars : Heat Transfer from Water to lce by Thermal 


Convection 
punce air Roger Elected president of the British Standards Insnarton, 
Fa a Nature Conservancy Research Studentship m 


F. (Cook, Dr. G. B., and) : Modern Radlochemtca] Practice, 
review by G. R. Martin, 267 

Duncan, Prof. W. } The Prindples of the Control and Stabilicy of Aircraft, 
rera by Prof. G. Temple, 515 

The Teaching of Mechanics, 398 

Dunkley, }. © Electrical Insulation, 9 

Dunsford, L° Family ANG Karts or ‘Private’ Blood Groups and the Sub- 
Group of A-A,, 105 

» bee and alg A Human Blood-Group Gene Intermediate 

between Ad and N, 688 

Dxmeheath, Dr. P. Higher Technological Education, 270 

Dunstan, Dr. A. E. (edited by Brooks, Dr. B. T., and)- The Scienca of 
Petrol Petroleum, reyre 


by Lieut.-Colonel S, ]. M. Auld, (065 
Durbaum, H.: At the fourth meeting of the European Association of 
i ge SA le 190 
Durrant, Dr, i and Oa lial Chemistry, second edition, 


Terre by DF- D. & Payne, 1066 ais 
Duck Physical peat a on tha ua ohb Matenals, 


Detch-Norwegan joint Establishment for Nuchear En Research, 229 
ee Dr D W.: Fertiirrer Responses In East Africa, 

Durt, M. N. : Structure of Mete-ammophanol, 40 

Duve, Prof. C de. At the XIX Internatonal Phywological Congress, 


Montreal, 1073 
Duve, Prof C, de, and Berchet, J. : roductbality of Differential Centri- 
eee 


rar Experimests 
pee C. de, and ethan Exxymic Content of the Mitochondria 


Fraction, 1143 
La Géographie des Caractères et l'Étude dela Fore 


Duvigneaud, Prof P ‘ 
Afncane, 987 
vrata Control of Preademonas syringos with $ tomycdn, 683 
ore 
. K. Tolba and Mrs. Josephine K Eskarotus), 96 

ammic Streamog in Amoebdc 

Dyal T (Farad ac (R A a ), 384, 1031 

ng and Tanning ay enera on), 

Dyers and Colourists, Society of : T E e kanson as 


secretary, 187 
Dynamica! Character of Adsorpnon (Dr. L H. de Boer), review by Prof. 
RK. M. Barrer, 


828 
Dynamia (Prof. J. L. Meriam), review Dr. R E D, Bishop, 973 
Dynamica (Muld) Essentials of (Prof. Ludwig Prandd), authortred transie- 
uon, erie, 
aE A oh are, n 
: : ¢ 
RETOR Enzoouc Muscular) : Prevannon and Cure of, In Beal Cattle 
l- Baxter and . A.M. Sharman), 1006 


Duve, Prof. 


. INDEX 


Exaver Oe O E rere eee eer eae 
Eales, N. B. : Siliceous Spicules In the Calcarsous Sponge, Leucandra John- 


stoni: (Carter 
Earth: On Geophysical Interpretation nepreaon oi aritiæs In the Rotation 


‘of the Se, Munk ne Ra tre 
Earth Uranates : Tyee TE G Seaward and W. A. 
Rumaman), = 


Earth's Inner Core Bg . A. jacobs), 297 
dhl E~ Propernes of the (Brruash Arsocaton for the 


Earth's interior 
Advancement of Scence, Section A athematics and Physics), 


Dascutsion on), 786, vole ip 895 


Earthquakes In Yrestern C 
Ay fs pe of the Ground (Kyoshi Kanar, Tay: 


Cee is Caen) 751 
Sea (Ernest Tillotson), 332 
Earthquakes : Love Waves in (Yasuo Sato), 280 
Earthquakes In New Zealand during 1951 (R.C H ),233 
East Africa. Birds of, Se) ae 

Feruimer Responses in (Dr. D. W. ape a at 

ee a Tiape in (L M. Brown and Dr. Vernon 


Someren 
East Afmca High Commission : Appointment of W. Willdason and R. M. C. 
Wilhams as dente officers, 7i 
Apan re as rretecrolograt, East African Meteoro- 


t 7 
Appolntment of C A. C Mirna as medical research officer, Grade 3, [030 


East African Tsetse and 


A cultura and Forestry Report for 
East African Industrial Research Board: Annual Report for 1952, 334 
East African celine : Appolntment of C. M. Taylor 
as 
Fast Afmcan $ Department: Appolntment of L. U, Clarke as 
director, 60 
rypanoceorn 


daborough Thomson, 72 
ey oe by Dr. joseph Needham, 1018 


ego be oP aes lectu lIn cetri 

5 -! Å" rer ln | engineering at the 

University of $ d, 753 i 
W.S. Um uct Radiation, 140 

Easty, G. C. (Ambroea, E. |., and) : Derecoan of Antgancknd body iter 

by an Method, 911 
Eaton eisie ak Laboratory, and others $ympostum on Micro- 
Wis oq, 
Eayrs, Dr. L T.. ne t of the Cantral 
Developmen 


Rat Behaviour, 448 
Be T Mises C.: Appalnas a member of the gorerniog body of Univar- 


nlversrty, 
The Kieurophyologieal Basia of Mind, raram by Prol. D. Whitteridgs, 
mac: ` Animal (WV. H. Dowdeewell), renew by T. H. Howlans, 973 
Community Sore in, ree y oL Ronald Good, 45 
Human, reveew by Prof. L. Dudley Scamp, 422 


Research Soxientships in (Nature Awards), 708 
ey re once Pal aps in_(Nasore Conservancy A B. Turnil, [77 
: The Scenntfic and echnical Worker In, 28! 
n Leica A Titte changed to the Socety of Indus 
trial Engineers, |8 
Se ee een men (G. L fones), 152 
Economic and Sodali Research, N al Insertute of : Register of Research 
Io the Socal Scences hy 1952~—53, 1091 
Economics and Haman Factors in Nanoneleratean, 4 
Ectromedia Virus [In Mouse Liver: Growth Crile ot (G. |. V. Nossal and 
Eddies | aA a aan FA erof M.W 
es In Tu t on Hames Thring), 634 
Edington Lecture ee th ere 
Edel, Dr. ea d Gian © Aro Taaa Ca eau 


Sulphates tn African Inland Waters, 595 

Edbolm, O. G. - of Cold, 1074 

a Dukeof Toopen the Plagnum Matah Exhibioon of 

the Insatunon of Mecallurgrste, 384 

Acceptance of honorary fellowship of the Royal Aeronautical Sodety, 571 

To open the new laboracomes of the Britleh Iran and Steel Research 
Assocation at Sheffield, 797 

Acceptance of honorary membership of the losutubon of Mining 


Engineers, 984 
Edington, G. M., and others Toœwaty of Radlostrontiurs In Monkeys, 122 
Edson, Dr. EP: ara a 94 

Eeron eee ucheotida PARTI aihe Cyto-Scale, 809 

er T cal (Prof. ]. P. Baker), 270 


sigs rata reat Britain, 7] 

Scencs In n Sag dll 

Technica! (Twelfth the Select Committee on Estimates, 
Session |952--53}, = 


= eunn Gre Petroleum 
ucation t}, Unbvreruces’ hry ral 5 Bapore fr Salire ma 283 
Esuceeen American Higher igher) Financa of, Sir Hector 


=e: Friedrich Froebel and (P. N he P. 
Saa, H. A. Harilton, N. 

Eye La revmw by Mis P, M. Pickard, TCE 
Education (Higher) © ` ae a in the i Scares (Joha D. Millect), 


review by 
Educa (ithe), Commission on, Bie se lo Central Africa : Report 


Education praa ee Accommodation for, 737 


Ed 795 
FAs of Managers for oa Industry . Supply and, 714 
In 
Pauceson Saence (Dr. o. G. Sutton), 1029; (Dr. K. W. M. Pickthorn), 


Educabon of Technologist and Techaldans in Great Britain: Conference 
, the Role of the Schools In a Modern Democracy 


(james t ant), 

Education and the Oli industry, 483 

Education System in Great Brean, 467 

Edwards, Dr. A. B.: Appointed officer-n-charge of the Mineragraphic 
Sachon of the Commonwealth Sclentfic and industrial Research 


on, | 
Education and Li 


Organtzanon, 2 work of, #3 
C : Occurrence of the Enceropreust Glossobalonu: scrnrensis 
Koehler In n clean ease 
Edwards, C. F. : Meest 
Edwards, D. W.. T ata pii ark with Bromide, 


* Report on Federal Forest Adminieration In the Federation 
for the Year 1951, 1090 
ciel RE tt wees 

Hetarodora ; Ghod raaa a Giant Larva of the Potato 


ig the Worker : Health, Welfare ae ritish Occupaponal 
an 


a Soclacy Conference on), ae [i 


of Ana Tram 
, Jackson, R. Man a Scattering Cross-Sectlons 


Mi exum, 415 
Elected an Honorary Fellow of the Royal Soclety of Edin- 


bu 

Eryr: o PEro Races of West Seam Rust (Drs T. Abd Hah, 
wA Recent Research In Electron O 

r 


Gert, and Sotheriand, Prof, G. ‘as ao Contribettoa of Side- 
Chains to the Infra-Red Spectre of Procelna—tha 6:5- Band, 671 
Focatton of Racdhoactive 


Ehritch Ascrcss a Colle Colchicine by 
(A. Beck and E vy eaecal 204 
Ef, A. W. : Biolog 


E ha a a of Atomle 
Energy, 1129 
Eisler, B., patel DaT al ape Proton Acceptor Properties of Deeply 
Coloured 


es, 73 
iecamnauonal Phasis] Congress Montel. 1073 
of the Sea, translated from che Swedish by 

, Tevrew uae 644 
cal Problems ds, 573 

Saree ol ad the Oli Palm (A. Devuyst), 685 
Elasmobranch Labyrinth: Effect of Galvanic Polartration on tha ryt seed 
Dascharge from the Hormontal Ampulla of the laolared (Prof. Otto 


Lowenstein}, 549 
Elitas Thernii Con aton o cel and its Dissolution with (Dr. L 
Wah, {100° (Dr. D . A. Hall, R. E Tunbridge and G. Q 


Gastic Conscants of Chromium : Thermal Anomaly in the (H. Pursey), 864 

Elastic Deformation and the Contact of Surfaces F. Archard}, 918 

Eissac Deformanon and the Laws of Friction coin}, 169, errotam, 234 

Blasuc Maternal subjected to Large c Pressure: Vaertation of the 
Incompresubilrty of an (A. Keane), [17 

Hastic Weres in oeanal Rods. Longptodinnl E. D. Bishop), 169 

Elascraty In Katun Fibres. Birefringence and . R. D. B, Fraser), 675, 


ewroto, 
Elberkirch, W. AL Chin aith eng ol cpa: et orene moe atae or 
‘ Heterocycdic Compounds, Vol. 3 and 


4 ria by F LW. Ge, 

Electric Fields ( Pry ON EE E aioe al W. A, 
Prowse and P. E 

Electrical Contact Remstan 
(C W. Wilman), 917 


Electrical neers, Institution of : 
Triennial award of che Coopers 
made to G. Lyon, 187 
Christmas Lectures for Young People 
Blectrical Engineers, Instroution of, and the neering Institute of Canada : 
Døcumon by rado on Technical ta for the Sound and 
ea Pa = Broadcasts of the Coronation Caremonses on 2nd June, 
Blectrical Insulaccon (Insttution of Electrical Engineers Symposlum on), 8 
Electrical Measurements * High-Frequency can Institute of Electrical 
neers, the Insertute of Radio and the Nemonal Boreau 
of Standards Conference on), 52 
in Britaln for, 894 


: Use of Atomie 
as of Chromium Oni amine toa dace (Dr. R. Chap- 


um on Electrical lnruladon, 8 
War Memoria! Prize und Medal 


-J H. Mitchell), 986 


nanana GaL 7H 
PA ia 
Grectricity in the Garden { 
Internantonal, 199, corr 


lin, P Chapman and Dr. r H. Grvffith), 77 
Flectrica!l Research Assocation, and others: International Conferenas on 
Electrical Systems saad fea and Com oe 

impəena! Collage of Scienca and Technology), 6 

), revrew ae E W. Golding, 1164 

Elecrnidty through Gases (Dr. L H M J, 966 
Hectnarty in Horncuilture: Applicatons of, reve by E. W. Going: 1164 
Hectro-Acoustia mean, 
Electrochemuca!l Dare (Dr. B. E. Conwny), renew by Dr. J. C Speakman, 269 
Bectrochemical Phenomena ‘ of irrevermble (Prof $. R 

de Groot, P. Mazurand H A. Tol 
Bectrodeposrtion, international Cou 
Electrodynamics A Simpte Formulation of the Unquantized Laws of (Dr. O. 

Buneman}, 859 


Flectroencephalogram (Human): The Lambda W Normel Physlo- 
re eke be Martin Roth end joy Grosa), 864 


xxl 


See een ae and Cilnical Neurophysiology Third Internaronal 

Congress of, 

iaga r in Organic Solvens © Solations of (Phyucal Chenustry Grou 
the Atomie Energy Research Establishment A feji i ony on), iy, 

ENOTO TTS Etching p junction revealed by (Dr. E. Billlgand J } Dowd 


Electrofytc evening aenea of Aluminium : Gas Content and (Dr. F. f 


Burger and V. F. G. Tull}, 729 
renee BA (Prof. Ernst Weber), Vol l, Mapping of Fields, 


Electron (Conversion~) lar Correlation of aParuce and, from che 
Decay of lonum (Dr. R R and Miss M. L Goes), 360 
en. hat Photographs of Polished Minera! Surfaces (|. Kenyon), 


Electronic Inatruments a A on (Atomic cian 
ment, Harwell), 336 
* Specrfic lonkration produced by Pomtrons and (R. R Roy and 


M. Evenne), 953 

Bectrons (High-En igh-Enor py) Irradiation of Polymers by (E J. Lawton, A. M. 
Bueche and abwit), 76 

<r per, of Streptomycdns (M. C Foster and G. C, Ashton), 


| Acer ies Gradients (Dr. D. Gross 


eosin 


ae 


Vanadium as an, for rean Plants (Prof. Daniel L 


Arnon and tnilla T an, 

Elements : IL edt ia gt he Onan peccegen f ned da Advranceirent 
of Science, Section B (Chandan, 

Elephant Seal Bel implantation in the a (Got Gibby 390 / 

Eley, Dr. D. D. UTOS cape a tz, 150 

Elke, Dr. | Antcholinassarases, 4 

Bihott, Dr. A. ° Infra-Red Di in Synthetic dee, 359 

Elfiott Brothers (London), Lid, : Appomnmonant of H. C. Pritchard as deputy 
general maneger in ch of scence, 797 

me | Recent Research in Optics, 6! 

aa ier} and Pankhurst, K. al A. yore and Tanning, 103} 


Prof. W. M.: M es of the Earth's Intertor, 706 
Hy, J. TO. and others : oh Ul pacnolec Light an ‘Deon bonucialé 


din Rat Thymocytes, 119 
Embleton, C, : oe a Nature Conservancy Research Studentship in 


Phynography, 
Embleton, T A W, Barer G. J., and) Saw-toothed Wave-forms tn 


; of, 

Embryonic Development of Drasabhila © Abnormal, daue by Ultrasaue 
Treatment (G. G Selman and § j. Counce), 503 

Embryonic Mouse Tissues separated by a Membrane Fiter Morphogenetic 
interacnon between (Dr. Cirfford Grobatan), 869 

Empirical Research in ind {Acton Society Trost and the York Civic 
Trust Discusson on), 

Employment and Welfare (Instituts of Personnel Menagemant, in collabora- 
non with the Personnel Management Branch of the Minutry of 
Labour, Residential Scudy-course on}, 336 

Emulstona (Nuclear Research Recovery of lsotopic Boron and brthtum 


) 
(M. L. Smith), [054 
aa iss Descovery of tron to Tunlan-forming Blood Cells of an Asci- 


Endeavour à ATN 
dien K M., and Allen, E. M, : Medical Research In the United States, 


Endocrnotory Soctaty for . Memoirs of the, 485 
Endodermal Origin of the Pollahuak ioe Pomprana in some Insects: Occur- 


d F. arron ; 
dea ile per Expenments with—Sub-chromatud 


Endosperm . Chroroosome Breatege Exper 
(L. P, La Cour and A Rotshauser), 501 
Energy Requirements for Canon Transport. Rates of Glycotyms in Human 
Red Calle in relation to ph E. Bernstesn), 911 
Engel, Dr. A von, and Francs . bonrzation Phenomena in Gases, 796 
Engelmann, T. G.: Biological 943 


neering : Importance of Titanium and ft Alloys in, 6C8 
meager r. Harry F. Olean), renew by Dr. E. G. Richardson, 645 
daer ane Fellowships Ín Science and {(Nauonai Research Comal 


ear Chem: Careers in (Prof. H E Watson), 489 
Entin ne Camia) Care Harmonics, Sidebands snd Transients in 
nee tou Cucera), review by F. Horner, 5 
(Mechanical) An Introduction to the Theory of Control In 
MENG pear an): aa cat tyes ont 9i 
Engineenng at Unrveracty Col undes, 8? 
Engineeanng in the next 2,000 Years (Lord Budiey Gordon), 433 
Engineering of Acoustics, renew by Dr. E G. Richardson, 645 
Engineering Design : Photoelestiacy and, rere by E K. Franki, 926 
Engineering Im ca: Titanium, a Metal of (Major P. L. Teed), 608 
Engineering Induscrees * The Craftsman in the (D. B. Welbourn), 1068 
Engineering Instrtute of leh instituton of Electrical Engineers and the) : 
by radio on Technical Arrangements for the Sound and 
Televison Broadcasts of the Coronation Ceremonies on 2nd june 


ERT uate (Prof. T. U, Matthew), 59 


kd 


INDEX 


Engineering end Industry > The Uulmanon of Digital Computing Machines in 
ush Asoaation for the Advancement of Scenca, G 
neering), omp on on), 649 

mme Canadian). lone Fellowship Scheme for (Dr. W. Abbott), 


England durng the past Hundred Years : einai) Sed of Outlook in, 1171 
ae heated a Domesday Book Records for, revme by J] R H 


The Domediy Gooner a Poi H. C. Darby), review by |. R 


Hale, [116 
England oe eer > Temperature end Humidity Gradients In the First 
eed A. C. Ber, E Knighting, R. H., Pediow and K Stor- 
month), 


England and YYales for the Two Years |M8-49 
Registrar Geceral), Text, Medical, [135 
Engi ind Wales for the Year 195! Stattrtical Review of (Registrar 
Genera), Tables, Part |, Medical, 1135 
Fi . Woodham-Smith, J. P. liht, 
inaa ; ; edited by Evelyn Law 


Statistical Review of 


rence), review by Miss P. M. Piccard, 21 
Englinh Electric Co., : Fellowship in Aeronautics awarded to 
R. G. Anderson, 2780 


Fering Scholarship awarded to A. Coull, 280 
Engltsh-S peaking Union of the United States > Reasearch ees In the 
United States for Young European Sdentfic Workers, 570 
merem ERs and others A Companson between tha X-Ray Absorp- 
thon and O callnterference Methods for the Mam Determunation of 
Blological Structures, 1041 
ibederes eae TGs (Dr. Max J ee 1192 
terochromaffin ammalian Detection of ne 
In (Dr. R. Barter and Dr. A Everson Pearse) “Hydroxyerypeam 
Enteropneast G GIETEN banana Koehler in Noni. Ireland . Occur- 
rence of the {C. Edwards), 343 


Ent Production : Biologica! Systems and the Prnape of Minimum 

r D. C Spanner}, 1094 
Saebiccpai Ah + onsi Y. Voua), review by Dr. joseph Needham, 739 
z Nature Conservancy Research Scudentship in 


BEN las 708 
Enzootic moa Dystrophy In Beef Cattle: Prevention and Cure of 
L Blaxter and G. A. PL Sharman), 1006 


(Dr. K 
Enzymatic Hyd of Unnary Neutral !7-Ketosteroid Conjugates (S, R. 
Stitch and L D. K. Halkerston), 398 


Enzymatic Hydrolysis of Xylan (Dr Henning Sorensen), 305 
Enzymatic and Chemical Oxidenon of Dimethylphosphoramrudes to Blo 


ally Active cahmann) E onns Oxides (J, E Ceuda, T. C. Allen 
Enzyme tt M. A. Stahmann), 2 


eyma LEHRT her ipare ard and W. R. WR kam), 188 ee ee es 


Saye R (Recaptor rebut i BAT oat Rin Activity of Influenza 
pma and, on Sheep Submandibular Mucoid (Dr. J. F McCrea), 912, 


EPE viral) « Presence of 2-Carboxy In Mucoproterns and its 
Relation to the (Dr. A Gormdell) ee 


Obren, al Disp Enzyme in bala Jules (Prof. Stanley Peat, 
anand W. R nesr), 58 
Z-Enzyme In pei R apne ae Dr, R Bard), 
(Prof. Stanley and Dr w |. Whelan 
Enzyme Extract (Plant). Synthems stg hee Se he, F. Turnar), ag 
Entyme Formanon ermi M. Cohn, Dr. J] Manod, M. R 


Pollock, S Spiegelman % ranar), 1096 


Exxyme System (Mammalian Adaptve) Influence of Hypophysectomy and 
of Pg edirig ela pty 7 a ona (Dr. irning L Geschwind and 


Enzymes (Hydrotyuc) : ransferase Actmty of (Dr. R K. Morton), 65 
en o a intercalated Desks of Haart Muscle Fibres (Dr. Geoffrey H. 
urne), 


Enxymic Bocas of (open er ane iy Chioragenic Aad and the (C 
Weurman and Dr 
Enxymic Content of the odes re a Fracaon C. de Duve, R. Gien- 
etto, FP. Appalmans and R. Watnrux)h, 
parvum, a Filterable Blood a of Swine (Earl J. Splitter), 
Ephemero 


i Nymph Feeding Mechans of an (R. Hartland-Rowe), 


Ephrusm, Prof. Bors - mee oat Relations in Micro organuma, 
rev ew Prof. C. H. W angon. T 
co-cyanidin’ and ( W.G C Forsyth), 726 
indian, and South Indian Scripes (C. Sivaramamurtl), review by 
C. Goswami, 374 


eras ose Diffusion Barrter (Hans joachim Lehmann), 1045 
Epithelium (Gland Duct). ‘Lipase’ in, aod in Mucussecreung Cells (B. F. 
Eq dona of Mace for Con M of Speca] Ralathity 
u oton for unuous Matter pea tin the 
Variables ($ F. B. Tyaigi), 1147 
Equator of the Sun - erence of Tem 
A. K Das and K. D. Abhyankar), 4 
Equilibnum between Ethoade and Hydroode bons in Ethanol (Dr. E P 
Caldin and G Long), 583 
Ercker, Laxvaruzs Treetee on Ores and Amaying, tramietead from the 
German edicon of 1580 by Anneliese Grumhaide Sisco and Cyni 
Stanley Smith, reyra, 643 
econ Seg Pollen Morphology and Taxonomy of certain African 
ants, 
Erdtman, Prof Holger Chemical Seructure in relation to Plant Growth- 
lanng Actmity, 710 


between Pole end (Dr. 


Erdtman, , tnd Wachtmeister, Cari-Axai Structure of Porphy- 
rilic Aad, 724 

Erkelens, P. C. van anutattre Paper Chrom pny cL Ereet Meca 
with che Aid of Radioacttre Hydrogen Sulphide, 357 


Errors In the Extimacion of Sena! Correlations (J. A. Pope and Dr. F. H. C 


Marrrott}, 778 
SAPETE Dr. Y., doe oihar Detection of §-Hydroxytrypramine by Paper 


ciÇhrometagraphy, 257 of vanous Species of sh, i 
ew Guinea c Activity of Ash 
M. Alexander and H, E, vivian), 1002 


INDEX 


447 
Erythrean Fishes frora the Mediterranean Coast of rael: New (Dr. A. 


Berr-Tuvia), 464 

Erythrocyte Nuch and of some Species of Fishes . oe end 
pi AB eame d Content of (Dr. R. Vendrely and C. Yen- 
soa) wi we Splenectomy (Farens Jacobson), IIOP os PT 


seni L for the Mechanics Section of the 
Paris Academy of Sciences, 183 

E coli: gp Sek a a A a a 
venan Concentrations on ee 

E, coli Mutants : Spectfic Su Py Glycine of the 
won of Partially Reverted nolam ra E, Wright), 

Eskarous, Mre. hine K. (Tolba, Dr. M. * Effect of a sein 
of Virus on a Sulpbonphthaleln 961 


Esay Com petrtion : Taurot 

Emay Competition on Lif in A.D, 2000 (Royal Soaety of Ar), 385 

Essen, Dr, La : mr Plants : Van 

Emential Elements Green Plants : Yanadium aa an (Prof. Danlel L Arnon 
and Ganllla VWWeseel), | 

Easan oL S (Dr. Ernes Guenther), Vols 5 and 6, review by Dr. E G. 


lett, 133 
ema A A: the XIX International Physlologics) Congress, Montreal, 


Esterase Activity (Viterun A). Intracellular Dotribution of, In Rat Liver 
(Dr. Ganguly and Prot. H. i Davet un), 20 
Estermann, Dr. T. : introdocoon to Modern Prime Number Theory, revier 
by Prof. H. T tit acd 
eee i , by Exctracts of Insects (K, A. Lord and Dr. C. Potter}, 
Estimate, Salect Committee on: Elghth from the, with 
Punita of Evi danen Takan Dalors 3 Ittee E and Appendices, 
BE cry e ea a 
Wanh caso Irom ilar es ig Technical Education, 737 
EPEa the Sorvival-Rate of Anopheliog Mosquitoes in Nature: A 


Naw Method of (C. C. Draper and G. Davidson), 503 
Ce eg ere pe ee and Dr. F. HL C. 


eerie) pn junction revealed by (Dr. E. Ballig and J. L 


Behaviour of Aluminium : Gas Gontent and Electrolytic (Dr. F. L 
and Dr. Y. F. G. Talih 729 i 
c Relaxation Processes In (F. X. Hasslon and Prof. R H. 


2i 
eA ere Ene nd Hr lene nr E. F, Caldin 
Ethics : Sclence and (Most Rev. and Rt. Hon. Cyril F, Garbett), 517 
Ethlopla (Southern) : A Naturalist In (R. E., Moreau and E. MIlne-Redhesd), 


Ethood de and Hydroxide et In Ethanol: Equilibrium between (Dr. E. P, 
Caldin and G. Long), 583 

Ethyl Alcohol : foi i a cal cal aia ea ag 
(Dr. A. A. Vitek), 


r N. Schontekin, B20 Despersions Quantita- 
r 
producad by Positrons 


Richards), 199 
Election of Officers for 1953—54, [91 


E or raaa Ser aaia Ti Cio Brasil, 776 
, Chemical Engineering Techniques, 


Evaporation of Water: Effect of Surface Films on the (W. YW. Mansfield), 110/ 
: Factors aio le the influence of 


Evans, LP, : 
Evans, 


on Germination, 452 
The Ascent of (Lactures by members of che Everest Expedition, 
Given at tha Royal Feserys) Mall), here) Geographical Foe. 


and the Alpine Club}, 146 
Lectures members of the (Royali Geographical 
and the Alpine Club), 146 
Evolurtran ° Mutation Theory of et aia eae 
oT use of ID Philip G. Fothergitl), 


rehear, 
Erolonon ef ta vula ln Pret oom arms John Waltoa), 436 
Evol Process : Fossb the T, Neville George), 431 


Ewer, Dr, B. W., and others ' Frequency of Moulting In Anura, 408 


Ewes (MIT) : Milk Yreld of (J. B, Owen), 636 
Excavanon of a Traverse of larpdumum (Dr. Felbx Oswald), 192 
Excavations at Margidunum (Mies joan » 1 

at Mycenm A | B. Wace), 


"Htuminad! ene costing fodety, T? 
Excellence : Perot hess in the Recognition of (Prof. D. W. 


m Stemie Caoltare : Growth of (Dr. L M, Sumex and 
rl jt ro 
heds- Armino-Acids in Phloem Sap and thelr (T. E. Mittter), 207 


xxl! 


Executive t Programme (British Instituta of Mana t), 796 
Exhibition of 1851, Royal Commimon for the : Awards for 1953, 17 
Expectation an f Deven In Busine Affairs : Uncertamty, (Prof. G, P. 


Expeditions | fa 7 The Provisioning of (Natrtuon Sod d the 
ñ wy and t 
Geographical! 


Soaety S$ympossum on), 97 
Expenditure (Untveraity) : Cancrof of, 555 
Expenditures Funds derived from United States Economic 
Ald : White of Programme 528 
Experiment: The Sd moana eee Hi H. Quenoullle), revme, 785 
Experimental Data and Model Structures for the Insulin ocnla 
Experimental Den me ta 785 
gn » Pere, 

aia orca aris ien of Acetate In (Prof. E. Claranfi and A. 
seers Seca uency Transmisslons from the United Ki : ASF 

New Programme of (Nabons! Physcal 

Ground in relanon to Taxonomy : of the (Dr. W. B, 


Turrilf), 233 
Experimental Production of Hepatic Necroms and Fibrosis with Water 
(Prof. Wm. O. Resnbardt), 915 
Exploration by ‘Aqualung’: Underwater, review by Dr. A. ahi Brook, 370 
‘European Assoaation of Parts Meeting (T. © 


Richards), | 
Election of Officers for 1953-54, 191 
‘ Pea eee cron or F. P. Bowden 
and K Singh), 378 
tn Mixtures of Hydrogea, Chlorine and Nitrogen Trnichloride 


(Dr. P. G. ie 
e a na scrual et valeur de la théorie hydrothermo- 
. $. Travers), he oo parties et Deuxmne 


“irste ia 
Taylor), review by Prof, D. M, 


iue (Dr. K. Koksal), 733 
cn een Nocadrenuiine and Hydroxytyramma 


PST Eacera by (K. A. Lord and Dr, C. Potterh 
Ere aeons: In conni on ween Talaiako: Vieyriny (Dr: Mary P. Lord), 


Eyan Y-A ° a hali af rier Plonesr Work on Oxidation, revrew, |) 18 
a Sdentific Study of Personality, rere by F V. 5.5 


F.neGions : Recombination Coefficient In the—a Possible New Process 
of lankzation of Nicrogean Molecules (R. B, , 953 

Fablyi, Dr. Alanyale (Punnett, Dr. Thomas, and): action of Oxygen 
from ast laj Oxygen Production 


Factory : Some Problems 363 
Facts of Life: Mr. Tompldns Learns the (Prof. George Gamow), review 


by W. L Sumner, 741 
A.: Retirement es su neaadent othe Aaroiynamlai Divisdon:of 
» 706; work of, 706 


ress to the Fourteenth International Congress of 
M.: SEDER SOUT SE i0 mathemane at the University 


Glagow, | 1030 
Alkain hoe Death of a Tee leper by Prol. Dodley Aaa 892 
Fal Dr. As? Electrical Insulation, 9 
hatte | say Seca ma Ut Baile, SSF t Bord, Donald Mackay and 
Dr. LE cy aces tea ytentary Royal to a Poulerton Research 
Fellowship at University College Hospice Hospteat Medical School, London, 


l 
repr. LE and others : Docmnedllinogan asa Porphyrin Precinct atd 
version of Porp pa A a [Deue Syan, Da 
Falk, DE E Orea, Dr. E L Conversion of H-Amimeosevullnic 
to Porphobul in a Tlasute System, |185 
Falidand islands Dependencies Survey, 441 
Family Ancigane or ‘Private’ Blood Bil ana tec Sub-crsan sek AeA 
Fant, Dr. P., and cae Saree Formation of Thromboplastin In Shed 
Mammalian Blood, 303 


Faraday Soa General Discussion and T j 
eg oe: and others ' a pry iodides ps SOE 


ae Medicine on tha (Prof. E. G. White 
acy and Hice on the (Minier of Agnculcure an 


No. 30), elghth edition 
Parm eee senya Scans (British Association for the 
Advancement o of Widen. Section M culture), Dtecusslon on), 


farmers! 'Unton, National, and others: National VYeed Contro Confer- 


cs, 442. 
ng (Raglonal) : Futon ct) Britain, 985 
Faraubtr, As Fis and other A Comparteoa of Lead leotope Analyils 


ues, 
aano KR: Advances In Methods of Studying Clays, 289 
Parriagion, G. H. : Fundamentals of Automatic Control, reveew by Prof. 
reg, 


on yo Deaxynbonuclelc Aad Contant of the Germinal Vesiche 
facido keet T a araka A E Probable Gynogenesis in the Lrver 
Puke (Dr. res R. Sanderson), Hd 


Fishectes, Balletin 


xxiv 


Feman, G. D., and others . Structure of Adenylic Adda a and b, [184 
Fassam, Mrs, Margery : Group Drscussian, 800 
‘Fast’ Nerve Fibres In Locusts : Berd and pa: Hoyle), 


ee ee Progress in che of lated by Prot R. T. 
O. Lu Oar, Mallon) ol. 1, review by Dr. |. A. 


oly 
Loven, 7 
Fatty Acids ( Saturated Straight-Chajn)* A Simpie Chromatographic 
es Cir “Cay Saturated Seralght-Cha! J. Nilka p), 1102 <i 
Fatty noS (Ci : Analyocal Separation of the Esters of the, 
Vapour Chromatography (F. R. Cropper and A. Heywood), 


E101 
Fatty Acids In the Skin > Carcnogens and Qoddrred (Mary L C. Bernhelm, 
Prof. Frederick Bernherm and Kari M. Wilbar), 306 


Pacnes (Marine). Life-Hhtory of, revrew by N. rie 644 
Faunas (Sea-Shore) : The Maintenance tnd Spread of (Prof. |. E. Smith), 432 
Prof. L, and Faucrez-Firtefyn, N bonudec Aad Content 
of the di Nucleus end Mitosis, t9 


intranudear Proteins of the 
* Intranoclear Proteins of the 


NL, and} 


aira a . N. (Fautre, Prof. f.. and): Deoxyribonucdele Add Con- 
the Cell Nudeus and Mitoals, 119 
Eir. po Biochemical Problems of Lipids, 574 


Bier D, pe At the XIX International Phystological Congress, Mon- 


Fazekas de oan ke Gi pike Dr. S.: Appointed a member of the eens body 
of University House, Australian Natlonal SEET, D 

Fazekas de St. Groth, Dr $ , and Graham, Miss Dorie M. Absence of 'ln- 
complete’ Virus Production tn cartaln influenza Strains, [193 

Fearnley, e R: Fbmnotysls by Adaorpthon, 544 

Feather, Prof. N. : dueles Stabllity Rules, review by Prof. S. Devon, 697 

Feder, Dr, H. M., : Solutions of gts ca Ba aca tc Solvents, 149 

baie Pedy ag ee eee in Nero alaya. Report for the 
ear 

ea at ee Nad Nadanel Scaenca Foundation of Y¥ashington), 

Federal Funds for Sdenufic Research and Development at Non-profit 

inscatutions 1950-5] and 1951-52 (National Scence Foundation, 

Federal Funde for Sdence, 1), 575 

Federal Funds for Sdentific Research and for the Fiscal Years 
1952 and 1953 (Natonal Sdence Foundation, Federa! Funds for 
$Scaence, 2), 171 

Federanen of British Industries: Report of the Third Conference of 

Industrial Directors aoe Managers, 757 
Appointment of Dr. Abbott as director of studies In connedon 
with the Overseas Scholaraupe Schares 1084 

Feeding with Aureomyan ° ection in the Guinea Pig caused by 
Prof. Paavo Roine, Aune Ratio and Unto Vartovearr), 767 

Feeding Mechanism of the Cichlid Fuh, Tilopa erareto Graham (P. H, 
Greenwood}, 207 

Posani oi Mechanism of an Ephemeropteran Nymph (R Herdand-Rowe), 


Fain Pr. and others: A Sealed-off Cathode-Ray Tube with Very 
p ring Speed srs 
nine, es Promotion of Infection by Intravanously Adminis- 
cored Pobyeacthuride, 765 
Pe rete . W.’ Anticholinesterases, 842 
te ‘and others : lsolation and Biochemical Function of the Golgi 
Subwtances, [6] 
Fellowstup > To be awarded by King's Col Cambnrdge, 18 
Glaxo Laborarones Research (Gran through Frends of the 


Hebrew Unrversicy to Mes 
Nuffield Geroncological Research (Nuffleld Foundacon), 654 
at of che Pharmaceutical Society awarded to Keith 

Fellowship In Aeronautics : Engilish Electric Research (Awarded to R. G, 


Anderson}, 280 
College 


Palmer, 


Creerwell, in the Unrversity of North Staffordshire, the 
support of fundamental investgations into tnorganic colouring 
matters, 709 

Fellowshlp in Gerontology: Nuffield Professorial Research (Nuffield 
Foundation), 654 

Fellowship in hare Research (Extablished ae a United Steel 
Com ey Oe the Unversity of Sheffield), 7 

Fellowship Research and Teaching in Animal M iyi Wullem 


o en ommna Saentrfic and Induscrial Research Organiza- 


thon), 
Fellowship Awurda and Research Grants (United States National Scence 
; Foundarkon}, 102 
Fellowship Scheme for Canadian Engineers Athlone (Dr. W. Abbott}, 


7 
Fellowship and Scholarships for Arene of Sub-Arctic Research (McGIll 
Unrvaratty and the c Insmcute of North America}, 1085 
Fellowships > Colonial Cred] Service (Commonwealth Fund of New York), 
612 
Dorninion Chl Sernnce (Commonwealth Fund of New York), 612 
Home Civil Senca (Commonwealth Fund of New York), 612 
Laverhulme Research (Awards for 1953), 17 
Reasearch, In the United States for Young European Sdaentific Workers, 
569 


Wellcome Pharmaceutical Research (Awards), 280 
Fellowships of the Stace of Victona, Australis  Botsh Memorteal Fund 
(Awards), 59 
Fellowships in Beochembstry, Blophymics and Physiology: Post-doctoral 
(Lalor Foundation), 1085 
Fallowstups for Research in orien i Pr agli a eae (Awards), 103 
Fellowships in Sclence and ene eer arthipe and {National 
Research Cound! of Canada), 7 
Fellowships in Scansna - Por-doctora! (Univernty of Chicago), 6/3 
Fellowships for Study and Travel in the United Scares (Common 
Fu 


nd of New York), 611 
Fenelon, Dr. K. G. : Britain's Food Supplies, reraw by F. Le Gros Clark, 47 
Fanner, Prof, Fran Changes in the Mortality-rare dus to Myxomatosls 


k 
in the Australan Wild Rabbit, 228 


INDEX 


ia Elected prinda: for 1953 of the Amencan Phial 

Fern Leaves in Sterile Culture Growth of Exased (Dr. L M. Sussex and 
Dr. Taylor A. crore) hart 

Fernandes, |. Blochernical bleans of Lipids, 574 

Eo ee tere ey su renee yy aliha), 797 

Farron lons of Pu day ee Harrison), 509 


abe an. in y cal Sols. Ralanon of Y¥itchweed cigs ) to (K. Wilson 
ice oat the Probability of Normal t’ Storage of 
Unferdinmed Rabbit Ove-—-Subsequent (Dr M. C. Chang), 353 


Fertilizer fa espe in East Africa (Dr. D W. Duthie), 564 
Fertilizers ' Ic Manures and; and the Production and Composttion 
Rai Food for Man and Animals (Section of it ioe Medicina of the 
hae braatiiee of Medicine Dlscummon on), | 
percent Cites of Frases Humea S e (Oe Re Bae and 
L eman: 767 


Feshbech, H. Medium-Energy Nuclear Physic, 
Fibres (Keratn): Birefringence and Elasddty in (De. R D. B. Fraser), 675, 
eraa, 
Fibres {Polyath Terephthalate). Fine Sunna In (À Cobbold, 
Fibres (Synth tankar and Physics of (Flasd a d G 
yn c an ymcs aan mer Group 
dhe Soclecy of Charlea In Industry Symposium on: 
air) Reeastant Membranes from (B. Manogue and 


Mm oss), 
Pmbrinrcodyns by uon (Dr. Sorpa R Pinel ted leet 
Fibrosis ments Production of Hepatic Necrosls and, with Water 
\Maternals : Phycies of (Butch 
Fibrous Materials Physics of ( Physical Soc poslum on), 144 
Fieq, Mra. A. (Gavosto, Dr. F., and): Radios phic tudy of the 


tation of Tobacco Mossie Virus 
Feld ‘An Aecenutiad Sern of tha Myometons Virus recovered from the 


Berd ee the Faber). review by L. | F. Bomble, 324 


ng of raha abe In the (Nutridon Society and the Roya! 

ae pia Society Symposium on), 974 
Held Crops, Commonwealth Bureau of Pastures and To be transferred to 
Hurley, Berkshire, and attached to the Grassland Research Station, 


so 

Fald Expenmentation with air Trees and other Perennial Plants (5. C. 
Pearce), revrew by H. D. Patterson, 22! 

reld Studies, Counal for the Promotion of (Royal Meteorological Society in 
conjunction with the) Vacation Course in Synoptic Meteorology, 


655 
Flaki Studies in Urban Areas (Amociation of Agriculture and the folnt 
Btology Committee Confarence on), 571, 1032 
kame tne aad alia in a Ground-based Radio Duct (R. S$. 
, Unwin), 856 
Fields © Unto the (D. W. Gillingham), revrew by Sir Staphen Tallants, 928 
Rerz-Danid, Prof. H. E © Obstuery Prof. john Read, 
Fifty Years of Powered Flight (Sir ep J 742. 
Filanal and Malarnal 
between (Dr. R C. Marhad 


interrelations 
Thomson), 
Medal for 1933 of the Royal Socaty, 


Fildes, Sir Paul. Awarded a oa 
938, 1021 , work of, 1021 

Filma : Three-Dimenstona] (H. Far Lal aaa 

Filme a Ll Effect of, on the Evaporation of Water (W. W. Mans 
fi 

Te nae Ball, E18 Chemlecry of (Prof. William D. Harkins), review by Dr. 
os Bal 

dae eas purastte of Swine : Eperythrazoon porrum, a (Earl J. Spit- 

tar}, 


Finanang Higher Education lo the United States (John D. Millett), review 
ae Hector Hethernngton, 470 
pe High-frequency Electrical Measurement, 53 
Dr. Awarded ae Naumann Medal of the international 
ge a of Limnology, 889 
Binding Out in Aying : The Fun of (Sir Leonard Barstow), 1030 
Findlay, Alexander The Phase Rule and its Applications, ninth edition, 
Prof A. N Campbell and Prof N. O. Smith, review by G. F, 


4 
Minean, ]. B. Biochemical Problecns of Lipids, 573 
nee prof S. The Lrfe and Times of Sir Edein Chadwick, renew by 


ic Theory of Interference and Diffraction of 


from (D -E Wot) 535 
t from (Dr 

Fink, Loe an peak of, 938 
Finlay, tan: Museums pe tha Publie, 107 


Finney, Dr. D. }. : Stansaca! Mechod Iin ological Assay, review by Dr. J. O. 
My 
Fischer, Prof. P.-H.. Gaesteropodes excevateurs de Roches licttorales, 


836 
Fish Manne- E Ralston of Chemical Structure to Irntant Papon in 
ro noes rt lap Hiart, Prot, john L Naughton and Donald 


C. Matthews), 904 

Frsh (Cichlid), Topa escufanrto Graham: Feeding Mechankm of the 
(P. H. Greenwood), 207 

Fish Culture Methods for Tapia In East Africa. New (Jj. M. Brown and 
Dr. Yernon D. van Someren), 330 

sere amen Birds of che Field, e teat a Brimble, 324 

H. - loalzazcon Phenomena in G 

Fisheries drography in ralanon to (Br fohn B. Taki), rw by Devi 

Vaux, 


Fishertes ee ae New, Burnham-on-Crouch (Dr. H. A. Cole), 790 
Fuheres Research Hydrography in, renar by David Vaux, 179 
Fieheries Research Stasons Visitors’ Tables at Colonmal (Dr. C. F. Hick- 


iy Hn 
Fisheries Verse! peta tad of the Fishemes Reasearch Unin 
Universty of Hong Kong, 
Fishery . HA Method for computing the Opdmum Saze-Liml: for a (K, Rad- 
way Allen), 210 
ay Allen the United pal grave and thelr Unimanon: A Survey 
of Agriautural, Forestry and (Development Commission), 574 


o 


Fishes nine and Deoxyribonucleic Add Contant’ of Exyth 
was tt cepts aS R. VYendrely and C. 

an 
Te tale tha ooann Caa real (02 A. Ben- 

Tuvia}, 464 


Se ee Common Oceen (Phil M. Roedel), rerew, 
ea A Conference on Optics and Micro- 


n Produce aian pei aart ta a a 
Hick OR Extabliahment Symposium dare 
Pitter, FU S$. se ica en ay L F. Beimble, 324 
Field Studies In Urban Areas, 1002 
ot ay Coney ene eects eee 


WV alearek 
Dias, (Prot, M. bt 6 
ng ami Prot ¥ per 


lons (G H. Mansfeld, ba Ultra Violet Àbaorpnion Spectra of chal 
Flevonoide In Chlamydomonas ecgametor of (Prof. A. J. Birch, 
F, W. Donovan and Dr, F, Moswus), 
Fancher, Dr. M. : Elected president of the Commission on Geochemical 
Localiranon of the Elemeats of the [nternenonal Union of Chemistry. 
as hR 


Mopo ntad lecturer In cemil engineering In the Unbverarty 
Barnit Acaderey of Sience, Royal. Colloquium on Bsochemical Problerns 


Fercher, Dro He R Plants of the Bible, revrew, Í [62 
Pugh aah on Fifty Years of (Sir Ben Lockspe:ser}, 742 
u 


of, 1082 
Fu Muscle uction | sds (Broce , 813 
ght Reprod n Aph aid a 


Autolysts an 
Funn, ans (Wallace, Dr, on En and): 
Rood Control and Water 


, 823 
Floods : North Sea of Civil Engineers Conferences on), 1030 
Rvar, in Great 
Flora of Britam: The Ch (edited peA A 
Fiora of Guatamala Cs and |. ark), 144 


Foras: Tertiary, I 

Hore d'Afrique tropicals, Sapa a poar l'Étude Taxonomique de la: 
TN Pour enn 

Monsant Pom Planos of cha Harry D. MacGinite), 1090 

Bow of Fires *Apalcation of a New 

urdi 


Aow A M. F. Pewutx), 929 
Piove ol Granular PIAS ER idae ORE a fag cea 


Flow of Polycrystalline lcs Rate of ( oi) 72 

O ETA a Ge ee ar Uttra-Vioket Absorption 
et ik A. Glover), 255 

Flower eee a Tile aana T. de Vries), 412 

Flowering ' of, in parually Vernalized Grain of Peckus Winter 


Rye by su Here Teese an es ue er Paraama (D: L C Friend 
and Prof, F. G. Gregory), 667 
Atomle Nucheus 


Flowers, B, H Structure of 486 
Flowers of the Wood (F. M. Dey), rovrew L | É. Brimble, 324 - 
Fiowers and Shrubs: A New cultural Research busttrutse—Glasshouse 
Mushrooms and Outdoor OD Prepeted Bloat areas 
Sh pea À a3 and others . Folm- Specific 
ubstance 
Fluid amag ; nas F Ludwig Prandtl), authorized transls- 
Theory ty (hey 
an cations of, rerrew, 600 
MN a Aa eee Rer New Adsorption Method In the Study of Flow of 
best Poea of ford Hasta’: Green), reveew by Dr. |. G. 
FAluoreecence Se ee eon a (Dre nen ee 
and B. J, Stevens), 772 
Aluortd of Water, (063 


Fuorine In the Haman Skeleton (Prof. John Read), 1156 
Fuonne Compounds : Tox (Dr. F, L M. Patuson), 1139 
Puorine Tests in Australia on the Kellor Skoll and a Tertiary Marsupial 


(Edmund D. Gill), 409 
K. Praibram), 860 
obdrich | 


Fluoraper - Colour Bands In (Prot ae 
Parker kod he Orentian otic cs Plane a Litt (oe, We 


by the Dorzal 
G. Walltagcon) 1177 
u rtk 3 eon Aa ana Shan Bere et ae ET 
Aying : The Fun of Finding Out Ia (Sir Leonard Bairstow), | 1030 
Flying Locust $ warmi Saa Seri Daop M fRA SOE Ar 
C. Runey and H. |. Seyer), 22 


R. 
gauner (or. R- E Raraay and H. f Sayar eee: Brooks, 220 , 
(C. C Wylie), 655 


Foam: See pA cel Southward}, 
Fostal and roa ia, Haman Anamas : Detection of 
r. G. H. pip ae an o 
Foetus NT Boley 16, Neurofibrils In the Bralo of « 
Folm-We Prendted “nda da Specific Substance A (Dr. Earl B. Gerhelm 
Horace Horace M. Mord, . Andre M. Wertrachoffer, james Okubo and 


foltow Dr: B: our Hat _ Haareodyneamics of Small Vessels, [073 
Foll - Blochemical Problems of Lipids, 574 
a A alas Chief Saentfic Officer in the Sdeatific Criil 


ERT ee ae Une oe 
Fonnesu, A, of Acetate m Experimental 


E ton an and R OPE Flanures and Terillizari and che Pro- 
duction and Com of Comparatrve Medlane of the 
of ice T 


on), II 
Food for the W » reve, 37 


Method in the Study of | 


eS . INDEX . 


rocyte, » Food and the Paoture : 


v 


* 


018 
‘ai P. Brooks), 1089 
Foreign Calls: ‘Actively Acquired Tolerance’ of (Dr. R. £. Billingham, L 
Brent and Prof, P. B. Medawar}, 603 
Forest . The Tropical] Rain, an cal Study (Prot. P. W. Richards), 
reie by Dr. W. B- Tumit 177 
Forest Administration In the » Federation of Malaya Report for the Year 


Por eet, Manasara, revi 
Forest Research In a and Buen | (94649, 235 
Forestière et Bols du Congo: Essences (jean Lous et joseph Fouarge), 


Fasc. |, Introduction, 1177 
Com miseton Census Report No. |, Census of Woodlands, 1947- 
949, Woodlands of Frve Acres and Over, 240 
Conna No. 2, Hedgerow and Park Timber and Woodi under 
Frve Acres, 1951, 616 469 


Balhecin No. 19, Poplars (T. R. Peace 
Laa ti eo ey Sooty Bark: Dears Sycamore, Cryptostroma cortucale, 
und their Unfiration . 


and Products In the United Ki 
Survey of Agricultural, S mies), 574 

roe ees Management of (N. Y. Bresnett), reveew by Prof. H. M. 
teven, 370 

Forests of the Beigian Congo (Prof. E P. Stebbing}, 1177 

cole ate Areas and Water Supplies throughout the YYorid 


E. P, Stabbing}, 524 
Pairk a-amnino-acd Pa bbs 
H. Barford), 


» P. Non-standard Radio , 966 
P. ). r Plastic Deformation of 572 
Dr, W .G.C ‘Leaco-cyanidin’ and catechIn, 726 
Fortes, Prof. M. Analyses and Description In al Anth 
P.: Promoted a Deputy Chief Scentritc 
pri Chal Sennen E57 
Forteca, R. L.: konmation Phenomena In aea, 77 
Laboratory Experiments with Radioactive Material, review, 1163 
Fortier, Y. O, : Elected a Fellow of the Royal Society of Canada, 1176 
Foskett, D. J.: Wilberforce and Huxley on Evolution, 920 i 
B. M. : Rat Behaviour, 488 
| Haman Mandible from z Paviliono Tiotalan Hortron In n oe 
CB M, McBurney, Dr gie ater and Br L. H. Wells), 689 


logy, 434 
In the 


c Evolution, revrew, 375 


Fouling the Sees, 1013 
Foundations : Tested compiled by Guy W, Keeling), edited by Thomas 


Landau, rerne, 
Foundations of Analysers und tanden), transiated by F. Stembard, 
ror rnr Prof H 


Wilder), renew by F. L G. Rawiins, 1020 
irus : Effect of Five Strains of, a p S 
r. M. K. Tolba and Mr. Josephine K. 


Fowler, H. D. (H BG cay) R n te Plant Das iod 
with HI locose Content of Leaf, 316 - 

Fos, A. G. : uancy Electrical Measuramants, 53 

Fox, Ronaki A. hea clver ira date 


Fredd, 97 
Foos G. E. H., aad others : Arain n oe r 


Practional Cell Yolume : Relation of the Permittrvity of Biological Cell 
Suspensions to (Dr. Hugo Fricke), 731 
roduci bs of Differential Centrifugation 


The Suiphooamides 
each earn oy In Man and malay acond edition, teien by: Dr. 
R. A. Shooter, 644 
Francs, P. G > Awarded = postgraduate research scholarship by 
Courtaukis’ Scenofic and Educanonael Trust Fund, 383 
Francotte, C., and others: Qualitatre ic Micro-analysis besed on 
Physical Conscantse—identrication of 906 
Frank Spirals and Spiral Prts in Crystals: Relation between ($. Amedindox 
cx gate ar 3 
srankenburi, YY G., and others (edited by): Advances in Catalysis and 
related Subjects, Vols. 3 anc 4, review by Dr. james Bell, ae 


Franklins Dre he athe tore W William Maaah Fallon Fellowship for 


Franklin, Dr. M. 
research An In a esac la pb 
Frankin, Rosalind E., and Evidence for 2-Chaln Helm ta 


me Structure assum Becayrfbontantn 186 
Franka, Hilde: Field Studies in Urban Areas, [032 


Pram, A, : one lecturer in agricultural roology at the Untveraity of 
Framer, Mim Bulag and Higgins, H. G. : Spectrophotomecric Determination 
Amlno-Groups, 


xxvl 
een oie C.,and Parker, H. W. Guide to the Identrfication and 


ales, Do! me Porpotses and Turtles on hark 
Cease san edition, 
Fraser, Dr. R D. B: Birefringence and Elastdaty in Keratin Abres, 675, 


errata, 966 
Frauchiger, E. Biobogicas Rhythms, 943 
Frazer, A. C.. Biochemical Problems of Lipids, 574 
Free Universty of Berlin (Prof. W. O. L. Heubner), 942 
Free-Air Chamber Standards: The Ro Gences !n Present-day 
- (LA W Kemp), 35 
Freedman, H. P. (AblOrs, N. H. E, and 


Ip Double-Beam $ for Infra- 
Red Spectrometers employing Tan Coils, 
Freedom, a New Analyms (Maurice Aaea 4 
Freedom : emic, in a Democracy, 
International ad baie Saence and, 445 
Professional and re Responsabil: and, 597 
Freedom in 1953 > Amencan Academi 
Freedom (Intellectual) : The Defence ay 
Freedom of the Universities of Great Bricaln, 
acacia? A. Preparation of Dry Clay-Gels 6 (F. Call), 126 
Freezing Out of Impundes from Methanolic Solution at Cc Purifia- 
tion of Secretin by (J.  Jorpes an and V. Fee 124 
Aal lin, na H. : Structure of the Ie Nucleus, 487 
uen 


of Moutzing In Anara (Sonya Bouwer, Dr. D. W. Ewer and Clrve 


Frequency Transmissons from the United Kingdom: MSF—New Pro- 
pees of Eper mentas! (Natonal Physical Laboratory), 529 


Freshwater Alem of Iipols renew by Prot F. E Fritech, 268 
cal Association: Twenty-first Annual Report, |173 


aw W.. cal Rhythms, 943 
Pricke, Dr. H Relation of the Permituvity of Blological Cel! Suspen- 
mons to al Call Volume, 731 
Dredectric Pro es of Nitrocelluloee—-VYYater Gals, 1/06 
frisan. Elastic ation and the Laws of (B. Lincoln), 169, erratum, 


Fredberg, F ‚and others: An Unknown Add from Brain Extracts Chroma- 


tographed on on Silica Gel, 1191 
Friedel Robert A, and Orchin, Dr. Milton: Ultraviolet Spectra of 
Aromatic Compounds, review by Dr. E Ciar, 223 
: Ecri insulation: 10 


Montreal, 1073 
Friend, D. } C., and G , Prof. F. G.: Acceleration of Mowering In 
pey ly Vernal rain of Petkus Winter Rye by subsequent 
reatcment at High Temperature, 667 
Fries rome foe h Marey, Dr. Fawzy G Badder and Wiliam L 
86 
POERI Ae on of Insecticides on a Stem Borer of Oats—the (P. T. Walker), 


Frntech, Prof. F. E. : Freshwater Algm of llinon, rere, 268 


Twelfth Internatonal Congress of Lim , 888 
Fectad president of the Intemational aton of Limnology, 


Froebel e (Fred Al and Engish Education (P. Woodham-Smuith, J. P. Slight, 
B. Prrestman, H. A. Hamukton, N. basa; edited by Evalyn 

teres ce), review by Miss P. M. Pickard, 219 

Frog Shun. Effect of Cholinesterase Inhibitors and Atropine on Active 
Sodium Transport across (Leonard B. Kirschner), 348 

Prold, lestitut International du: joint Meeting of the First and Second 
Commission to be held at Zurich, I8 

Frost, E L: Bectrcal Insuletton, 9 

Frozen Human Spermatoroa: Fertilaing Capacty of (Dr. R. G. Bunge and 
L K Sherman), 767 

Print : eale Pu Prof. T. YYallaca and R. W. Marsh), review 
by Prof. John 


Frut Trees and other Perenmal! Plants: Field Experimentation wrth (S. C 
Pearce), rew by H. D. Patterson, 221 

Frult and Cider Institute, National: Jubllee Celebrations of the Long 
Ashton Research Insotute (R YY. Marsh), 273 

Frulte Free Xytose In (|. G. Hay and |. B, Podham), 207 

Kind » rorta by Prof. ipa Read, 264 

Fry, D. W. : An International Laboratory for Nudear Research, 646 

` longanon Phenomena in Gases, 798 

Focus Hybreds Culture of (E. M. Burrows and $. M. Lodge), 1009 

Euel Conservacon In Britain, 923 

Fue! Problems in Britain, 1159 

Fulbright Programme - Trave! Grants under the (United States Educauonal 
Commission in the United Kingdom), |! 

pamane Mydcopeniss,; Actrvation of, by Ferrous lons (K. Harrison), 


Fun of hnding Out in Ayi Slr Leonard Bairstow), [030 

Funck, Major Bebu! : Osi ution of the Sea, [026 

Function of Intertida) Height within Populatons of some Littoral Molluscs - 
jey i rir tals ase (Ear Segal, K. Pampapath! Rao and Thomas W 
ames), I! 

Function of the Sympathico-Adrenal System Quanttacve Aspects of the 
(Olov Celander), 812 

Fumcoons Abelian Modular, reve by Prof K. Mahler, 323 

Fundamental Law of Geochemistry (Dr. L H. Ahrens), 1148 

Fung) Be sacl ig in—Occurrence of Hmmaglobin In Yeast and the 

eae of the Oxygenated Cytochrome Oxidase 

(Prof D. Keln), 390; Hemoglobin in Moulds, Neurospora 
and Perucu/ramn notatur . D. Kalin and Dr. A Tiselaéres Po 

: Distribution of, on Plant Surfaces ran aa 


Marun), 313 
Fungustasa In Sotls (E. G. Jeff and H. G Hemming), 872 
A Widespread (Dr. bbe and YY. H. Hinson), 197 
Fungiont iane Modulan (abs Conforto), o l, imnari e „S parta 


ppale, geometria ampletuca, reriew by Prof K Mahler, 323 
S Ebeda oilarite the Sourcas and Biology of Halr and (Trans 
ferred from the Cranbrook Institute of Scence, U.S.A., to Bntaln for 
araulacen by the Museums PEER 144 
Eure: Lieut -Gereral Sir William Death of, 
Fusano (Soil): Measurement of Colonmation fe Survival of, In Detached 
Plant Teue (Dr. R. H. Stover), 465 


INDEX 


Fusa vie Ri : Conjugated Phanots In the (David Devs, P. E. 


AED 959 
: » by Streptomyces albkdoflerus (F. A 
Skanner), 119! 


rurum se and the—The White Man's Dilemma Boyd-Ord, with 


a eal nl of Dand Lubbock), reveeer, 371 
Fyfe, M H. D Appointed agricultural officer, Nigeria, 1085 


G AsnieLsSoN, Cari O., and others: Problems In Phyucal Chemstry, 
rener by Dr. J. C. Speakman, 93 
Gaby, Dr. William L, and others: Awarded the Commerdal Sotvent 
Award in Ant biona, 382 
Gaddum, Prof. ] H. > Selection of Sir Henry Dale's Papers, review, 925 
Sip) ATA SMi 
FPH N, uency Electrica] Measurements, 54 
r. tchollnarterases, 842 
c Leo : Augustine to, the Hieery of Sdenca AD, 400-1650 (A. G 
Crombie), reyre Dr. W. P. D.  yighenen 
pulag Mis K. M. Awarded as Scholarship for 1953 
the Royal Commlanon for the Exhibition of 1851, 


Gailey, Dr. R ALE: 1 horus Insecticades, 946 

Gallie, Prof. W. B. The nloeorny Ana Psychology of Business 
Decmuon-maklng ander Reali: 

Gallas, H. P. C. ( Dr. Rupert J, and) Preservation of the Yirus of 
Tomato Spo Wile In Dred Plant Material; 315 


Some Effects of Mosaic Virus on Nrtrogen and Phosphorus Moeta bolm 
tn Tobacco Plants, 347 
Galvanic Polarmanon Effect of, on the Impubpe Discharge from the 
Hortzontal Ampulla of the Leolated Hlasmobranch Labyrinth (Prof. 
Otto Lowenstein), 549 
coed oh the Branching Ratio end Half-life of Potasium40° Speafic 
P. R J}. Burch), 361 
pea from the Human Measurement of the (Dr. P. R J]. 
Burch and Prof F, W. Speers), 519 
: Acton of, on Seeds of Cannabis sativa L (} Moutschen and Dr. J. 
Govaerts , 350 


Gamow, Prof. George: Mr. Tompkins Learns the Facts of Life, review by 
W. ee 


Ganguli, N. and others: Identficaton of Amino ast sao In 
Purtfled ig article by ee Paper Chromatograph 
Ganguly, Dr. J], and Deuel, un., Prof. H. J. : Intracellular Ble sues of 


Viteroin A Esterasa Ácmty in Rat Liver, 120 

Garbett, Most Rev. and Rt. Hon. Cyril F : Science and Ethics, 517 

Garden eed In the (Geoffrey Gerard), revrew by E. W. Golding, 
l 

Garden Beet: Effects of Close Spacing on the Growth of (Dr. L G. G. 
Warne), 506 

Garden Plants: The Genetia of (M B, Crane and W. |. C Lawrencea), 
fourth reat dol by Prof. S. tee 35 

Gardner, Dr. Wi Oren in i 

Garner, Prof. F. H., and others hag and Setting of Dispersions of 
¢arbon in Organic Media, 259 

Garner, R. |). ° Rumunant Digeston, 835 

Garnham, Prof. P. C. C. (Helsch, Dr. R. B , and) : Fortuitous Xeno-diagno- 
ots of Bat Trypencosomu ens, 248 

Garrett, $. D. ’ Formation in Armilena mallea, 796 

Garton, C. G. (Church, H F., and): Electrmca! Insulation, 9 

Gas: Breakdown of a, subject to Crossed Electric Mels (Dr. W., A 


G Content and Eactrolya eh Beh of Alumini (Dr. F. J. 

as tan c I vour uminlum (Dr. 
Burger and Dr. Y. F. G. Tull "hg 

Gas Turbines in Scotland: Use of for, 186 


Gases > Electridty through (Dr. J. H. Mitchell), 966 
lonmation Phenomena in (Phymcal Society, the Institute of Physics and 
the Electrical Research Assocation International Conference on), 


Gases ar): Restricted irae Pus near the Crocal Point (Frank E. 
arms end Berm |. Alder), 77 

Gaskell, Dr. T. F., and Swallow, J. ig Selamic Refraction Expenments In 
the Indian Ocean and In the er aiig e Sea, 535 

Gan, J). R è Empmneal Research in Industry, 897 

Gaster (Leon) Memonal Premium of the duman ip Socety 
awarded fointly to W. D. Chesterman nand] ins 709 

Gateways of Scence (Dr. YY. E Swinton), 4 

Gevorto, or E and hoq, Mru. A. Rediotutographic Study of the Localiza- 
tron of obecco Mosaic Virus Antgen, 

Geballe, R : gd Phenomena in Gases, 799 

Geddes, A. : Ap poned a lecturer in mathematics at the Univerucy of 


Glasgow, | 
Geesteranus, Dr. R, A. Maas Lichens of K 
CRIM a Ac the XIX International P ieri Congress, Mon- 
treal, | 
Gets ee eal uaaa ata) : Dielectric Properties of (Dr. Hugo Fncke), 
Gene : A Human Blood-Group, Lntermediate between A and N (L Dunsford, 
Elrrabech VY. lkin and Br. A. E Mourant), 688 
General Electric Co., Ltd. : Appointment of O. YY. Humphreys and A LG, 
Lindley to the board Gt directors, | 10] 
General Pose Office : First Report of the Television Advisory Committee, 


337 
Generation of Weak Shock Waves (Dr. Tomes Timbrell), 
Genetic Pathways A orale gid enna Phenotypic 
eory rash Wrote oh . D. Lewis), 


TV and Variability, and 
Géaedeat of Plant Disease (British Mycological Society Conference 


eeu Ninth International Congress of (Dr. G. Pontecorvo), 756, 


840 
Geneucs of Garden Plants (M. B Crane and W. J] C Lewrence), fourth 
edition, revtew by Prof $ C Harland, 7 
Geneto and Plant (Prof. K. Mather), 989 
G (Internacional Union of Chemistry Sy mpesa on), 659 
A Fundamental Law of (Dr. L. H. Ahrens), |148 
Geodesy and Geophysia, Irish Natonal Committee for, |42 


. INDEX 


Geodesy and Geophysics, National Committee for : Appolnument of T. O. 
Mutreadhaigh as chairman, 280 
Geographer as Humanist (Prof, R H. Kinvig), 472 
Seha Amocdaton : Annual Conference, |064 
ee een ee eee arranged by the Department of 
of London), 526 


Mural Studies of the Un } 
POE IET ae: Eae d Livingstone cnvalled by 
Lyttaiton, 795 


Cesena aey Royal, and mha Alpine Club: Lectures by members 


Geosraphica Soovey, Royal (utrioon Sonety and the): Sympoaiam on 
the Provisioning of tions In the Field, 974 

» Tome 3, 

chuskon g by Prof. L. Dudley tamp, 422. 

England ; The Domesday (Prot. H. C. Darby), review 


Eastern 
by ] R. Hele, 1116 
Geological Data: AS Alternative to the Correlation Coeficient 
for the ficance a act between Pairs of Time 
Series, Its icanon to , 210 
Geolagical aay o ne Rusian L Tornkeleff}, 75! 


Pareles Se re 
alaya: Appointment of H. Service as 


the W. 
PR TERNIR 
AtA of H. E. F. Savage as deputy director, 753 
ntment as 
Matted  suryay: Gold Coast : Appointment of R. ]. Marray as petrologise, 


Geological Survey Boring In Great Britain an aged be L Pugh), [2 
ai, eA Mle tered Coast: Appomtment of A. Huddle- 


as deputy director, 60 
Geological $ Survey Depertment, Uganda - Appoint of H. oo as 
tuperintendent, rural water su 

Geology at the Unrvermty College of North Seatfordshire, 7 
Geology and Mineralogy at Trinity » Dublin, 1082 

c Acthity and the Sanspot yde (Dr. R Ananthakrishnan), 
Geometria ebener Kurven : pug in aia ras (Prof. Dr. Louls Locher- 

Ernst), renew by Prof. H. T. H l Paggo, 24? 
Geometry Algebralc Projective (P eee Senple snd G. T. Kneebone), 
remar by Prof H T. j iaat AH 


arias |) See ae Eann 
Revels 
fed, 32 


cal Year 1957-58 The Internatonal (Prof. Sydney Chapman), 
Geophynaa : Advances In (wdrted by H. E. Landsberg), Vol |, , review by Sie 
e E on preset od: Bartels), 442 
Half a Cantury in (Sr Herold 
Scholarship in Meteorology or Ma fan Socety of Geophysics and 
Rhythms, 943 
(7 aged Electricity in the Garden, review by E W. Golding, 
Gerhelm, Dr Earl BL and ethers 1 Folm-Wo Prepared Blood-Group Specific 


Substance A, 123 
Ceca Calls of Vesta eae 
i of Yapa mocuiete (Male): G Bodies In the (Dr. M, D 
L. Strvasteve ; (Dr. john R Baker 
Germer- jones, D. t of European Agoceation of 


Giok daa ist 1953—54, (91 
al Sooety Leopold von Buch Medal awarded to Dr. W. J. 


German Research institute, Beriin-Dahlem -> Now joined to the Max Planck 
Association for the Advancement of Saeance, 334 
Deoxymbontuclele 


Germinal Vesicle of the in Fascoda 
Aad Content ofthe (i Govaart), 302 PTA: 

Germimatnon : Factors modifying the iofluence of Light on Michael 

Gerontologrcal Research Fallowstip Nee Foundation), 654 

Nuffield Professonal Fellowship In (Nuffield 


Bvenan, Dr. Gert Necroann aod Dr. pr Alert ies 
ceronestog, le eee ii Aad of: Third 1431 
a ation 

Gerrard, Dr YY. (Cade, |. A, and): Acton of Th 


boxyiie Adds in th Zeca T ESS 
tc In the presence na, 

Gerritren, F.. Brologica! ae 943 

Geechwind, Dr. Irving L, and lu, Prof. Choh influence of Hypophy- 


sectomy and of Adrenocorucotropec 2 on a Mammalian 
Adaptve Enzyme System, 732 
Setiny Pi : Appointed senlor agrrcuitural officer, Federation of Malays, 


Ghilafn, ing hip others: Varlations In the Contant of Deoxynbonuclale 
In the Human Ucenne and Vaginal Receptors during the 

ered Cyce, 31 
alias m and others : Enxymic Content of the Mitochondria Fraction, 


Gib La : Delayed Geen In the Elephant Seal, 590 
stein; Be ower: O LU Naand): Ligrun Chemistry and the 


Tea Plan 
Gibbe, Dr. W. J.° An and for Electrica! Systems, 614 
Gi » Prof. R. E. : Sdence and the 707 


Gibson, Hh Apocinted « care: n piywics at Queen's Unrversity, 

Gill, Edmund D. - FAlgorine Tests In Acstralle on the Keillor Skul] and a 
Ugh a Parpi 

ass DH oe ie ae ee 


College, Dublin, 1082 ; work of, 1062 
Gite, the late Ore, En and Prom D. G.. Some New Derivatives of 


ulone, 
pra, Group Discussion, 800 
ciety | 6: Relates eee eee nas 


Gilagham, wee W.: Unco tha,Frakda, review by Sir Stephen Tallent, 928 


xxvil 
Gikrow, |. (Curzon, Dr. G., and): A Chromatographic Colour Reagent 
ec Gnas ot kina Ake Se 
nara ig leg Impurity Phenomena, 366 
eo d (Loffler, AHred, and): A New Synthesls of Carbaroles, 
einen Eo Electrica] Measurements, 53 
cela sy emi od ation 


po baled officer, Nigeria, 234 
Granular Materials such as Sand, 


Glacqers : The How of (Dr. ML F. Perutz}, 929 
Gland Doct Eprthellum : ‘Lipase’ in, and In Mucsm-secreting Cells (B. F. 


fe eal eed 

Glanda ): Acthtty of che Incretory Centres of Loastana 

7 Babes Embryogenesls—Function of tha (Dr. Bryn M. 
Ones 


Election of Dr. B. P. Dudding as president, 287 
ecient Peck WES Tower ae 


and Shrubs: A New 
Agri | Research Inetrrute-—- (Dr. L E Cheeaman}, [40 
om I Combi Hormone-Fongiade Sprays for Control 


omatoes : red 
of Botrytm Pruit-Roc In (F |. Newhook and R. M. ), 351 


Glassware for Laboratory ckit and Quartz, Ltd.),754, (james A. 
Jobling and Co., Ltd), 
Glaxo Laboratories: Research Fellowship awarded to Miss Alisa Tietz, 


187 
Gleen, Dr. H.: A Modified Pettenkofer Tube, 817 


Gien, |. W.. naie of Miaa o Torea paral 
Giecoy, A. T.. eked joner zi of the Royal Society of Medicme, 


TH; ; 
Glostobolonce Koehler tn Northern Ireland : Occurrence of the 
C., Edwarda), 343 
Glover, F, A. : aira Vio Spectra and Flow Birefrmngenco of 
Glover, R.: The Musk-Ox, 752 


Dependence of, on Cathode Sarface Conditions 


Gldckaud, Dr. E : of Electrolytes In Solvents, 149 
as Lea Memorial Lecture of the Hospital 


and E. Shi Rodwell), 
i lp Formation of (Cella M. Myers and Dr. 


during lncubation (D. Rudnick, 


H. VWwaetech) 
Cysainyigtyane : Lolation of a Mixed Drulphide of, from 
a Partai Hydrotysate of Glutathione (Dr. Eskili Wikberg), 798 
Glycerine : Production and Uses of, review by Prof. T. P. Hilditch, 1066 
Glycerol (edited by Carl $, Miner and N. N. Dakon), reveeer by Prof. T. P. 
E lak Choline as a Precursor of Free Choline in Mammalian 
Giyd aahei ‘Soppremton Dag ol eel deg Aaa gig ear pret of TE aey 
De: c So 
A ı Mutants (Barbara E. Wright), 306 
A DAE ~ Spent Suppression by Gi of the Pheno- 


Glrcagat in cha Dridiag Cal 'o OT ose Lives ot che Guichen Eats (i 


Glycotysls tn Human Red Cells: Rates of, In relation to Energy Require- 
ments for Catton Transport (Ralph E Parnatein) IIT 

Macus-prod amg (H, Moe 

oti In 


san? pele etna 
Goebel, W or F. (Jesaltis, Margeris A, and): Mechanism of Phage 


622 
Goes, Mis M. L. (Roy, Dr. R. R, and): Angier Correlation of aPartiche 
Convarsion-Electron from the Decay of loniam, 360 
er ee eaten A LE Pome tae 
R A, Neve), 551 
Gold Medal of the Royal Aeronautical | Soclety awarded to E. F. Ralf, 38! 
Goldacre, R. J. : pea 9S nn Tenens 
in Amoeba protam, 593 
Goldblum, Hestrin, Dr. Shlomo, an 
apt locate Sree 


ere © J. (Kary, Prof. L, Motybdanum-93, 


Golding, het W. of oe In Horticulture, rera, 1164 
Goldemith, B. J. ; b ML, and): Use of High Contrast In the Photo- 
of In ce Fri t105 
Goldsmith, Caora Bleuler, Prol. Ema, and) Experimental Nucloonia, 
rere 
Goldstein, M eh At the XIX International Physiological Congress, Mon” 


treal, 1073 
Goldsworthy, P. I R. : pointed agricultural officer, Nigeria, 1085 
Body’ and 'Golp Substance’: The Exprermons 
ca Sie john RL Baker), 617 
pp cP pany ghar e mM DL 
EE Gate Mapas 
‘Golgi Apparatus’, ‘Golgi Body’ and 
and 
L Dalton, Edward L. Kuff and Marre Feibc), [61 


Gom pel, T and others : Yardkoons In the Cootent of Deoxynbonuchuc 
Add In the Human Uterine and Vaginal Receptors during the 


Cyce, Ji 
Goed Or e Ee Tbe lomari and Prychology of Busness Decision- 
or 
Good, Prof. Roneld : The Commun Concept In , review, 45 
aa M. or Pai Srent-Gyorgyi, Dr. Andrew G. ; sang Factors in 


xxvii] 


Goode, Pamela M. (Hickman, Dr. C J., and) A New Method for testing 
th of thora 


e Pathogeniaty sre, 211 
Goodey, Dr. tears Obrtuary by Prof. R. T. Leiper, 164 
Goodlet, B > Consequences of Atomic Power, reve, 369 
Goodman, C Medium- Nuclear Physics, 528 


Goody, Dr. R. M.: Appoin to the Unrvermty of London readership in 
at the Impenal College of Saence and Technology, 
Ozone and the High ees 1167 
Goodrelt, Cari L, and others: Score Resistance of Bearing Metals, 301 
Gordon, Dudley Engineering In the next 2,000 Yea 
Gordon, J.. ee a senior amistant conservator ‘ol forests, Gold 


Awarded the Bnush Silver Medal for Aeronactics of the 
Royal Aeronaudcal Socety, 30! 
Gordon, Lincoln: T cal Education tn Great Bntaln, 730 
A obrtuary by Prof. WY. J Tulloch, 438 
: Advances in Methods aos Clays, 288 


Gorin, P. A- | and jones, Dr. | K. N.: A New Synchess of 2-Decory-D- 
Gosiand, L. Analysers and Computers for Electrical Systems, 614 
Gosling, R. G (Franklin, Rosalind E, and) Evidence for 2-Chain Helix in 
line Structure of Sodium Deoxynbonuchteate, 156 
Gossard, E. E. (Anderson, L. J ,and) Oceanic Duct and Its Effect on Micro- 
wire on, 2 
dian Epigraphy and South Indlan Sanipes, reveew, 374 
. Occurrence of 4-Amino-5-imlidazolecarboxamide as a 
tose Derrvatre, 256 
Gottschalk, Dr. A. : Presence e e OTETO In Mucoprotemns and 
a romeo eet Virus and Receptor 
u ity- ng pae irus an -destroying 
Enzyme on Sheep Scbmaacibulae Mucod, 1173 
Souse ar ay an bonorary fellow of the Royal Aeronadtcal 
ety, 
Goauld, Dr Laurence McKinley: Appolnted to the board of the United 
< States Natonal Science dacon, 709 
Gorrert, | Demgmibonudel. Aad Content of the Germinal Yestce of the 
In 


Ovocyte hepatroed, 302 
Govaerts, Dr. J., and others: Effect of Diurests on Uptake of Radiorodine 
the Thyrord, 545 
: Action of Gamme-Rays on Seeds of 


Government of Sweden Grants for Nuctear Research in Sweden, [45 

Goward, F. K. Recent Research in Electron Opucs, 6! 

Gowenlock, Dr. B. G. (Chilton, H. T. J, and): Reaction of Nicme Oude 
with Geseous rocarbon Free Radicals, 73 

Grace, N. H., and na, J. W. The Royal Sodety of Canada, Section Y 
(Biological Saences), |175 

Gradient-Elution Analysts In Inorganic Paper Chromatography (Dr. Michael 


Lederer), 727 
Graf, G. E eei Dr. $., and): Carbon Dimade Focason and Mitotic 


Poson, | 
Grehan, Mus Doms M. (Farekas de St. Groth, Dr. $., and): Absence of 
“Incomplece’ Virus Production in certain Influenza Strains, 1193 
Graham, G. M. > Awarded an Overseus Scholarship for 1953 by the Royal 
Commision for the Exhibiaon of 185}, [7 
Graham, Michael, and Lee, A. |. + The Conunental Shelf, 1070 
Grah of Petkus Winter Rye. of Flowering in parctal a 
C: 


aaea ee e 
A Dade ak r. S. R. Pelc), 992 

rto (P. R Mehta, Babu Smgh, $ C. 
G parent le Factor ın Green-feeds, 627 

rant, $ e,a eai or in Green- 
pa kachita » C W., and) Birds of Eastern 
and North Africa, renew by Sir h Thomson, 92 
spenuley Haerias such as Sand : Method of Analysing Flow of (J. Gictus), 


Graphite: New eee tt reat tea of (R TER. uae 
rørte by Prof. an ee: 135 


G sins Plerre-P. (publié sous la direction de 
|, Protozoaires; rh scunopodes, s spPoraxnoa! res 
enlaseberidien Fascicule n review by Prof. C. H. O'Donoghue, 178 ` 
Traitd de zoologie, Tome l, Protoromres, rhmopode, ga tages 
sporazoal res, cnidosporidies, Fasacula 2, reveew by Prof. 
Lowenstein, 323 


Gruswelds «© Women of the, a Study of the Economic Posrtion of Women Ln 
Bamende, Brush Cameroons (Dr. Phyllis M. Kaberry), 152 

Grasdland Culovation in Botan, reveew by Prof. H. lan Moore, [35 

Grassland Herbage - Punnes!n (YY. 5. and R A. Terry), 46 

Grattdge, YY my Phenomena in ca and Chematry, 365 

Grevels (Permeable) . ater Currents through, and thelr Signrficance to 
Spawning Salmonids, etc. (T. A Stuart), 407 


Gray ures ın the (P. Hermnck), 258 
Gray, F. and others version of Plant Nitrogen to Microbial Nitro- 
c n Ín the Rumen of the Sheep, 347 

ray, 


r., G. W. - A Heating Instrument for the Accurate Decermination’of 
Maomornhie and Polymorphic Trannuon Temperatures, [137 
ray, Prof. James : How Animab reveern by Dr. L Harrison Matthews, 


698 
maracas Dr. ahs Land others : High Rs Frequency in the Blood of Australian 


es, 500 
ATEA ge of panoda (|. C. Tayler), 389 
rát ist end Stavmeéar,S nc Oxychlonde as Tr—chlormercury- 


528 
Animaland Vegetable Resources of (Dr Thomas Moore), 574 


Aromic En in, 939 
Census of of Weodl and Areas leas then Frye Acres in (Prof. H G. Cham- 


gran 616 
Census of WYoodlands in, 240 


INDEX 


Characteristics of the | oncephere observed in, suring 1930-19-44 
a of Senah an and Industrial Research, Specal Report 

Conference on the Education of Technologists and Technidans In, 1029 

The Education System In, 467 

Food Su wid rrini h a Le Gros Clark, 47 

Freedom of the Untverntles of, 

Geotogical Survey Boring In e W. i Pugh), 12 

Higher noa Education in, 1171 

Inspectorate of Factories in—Annual Report for 1951, 285 

Library Co-operation tn (Dr. H. T. Pledge), 60 

Nietlon alized Industries In—Relations with the Public, 15! 

Petroleum Consumption in, during [951-52 (Petroleum Information 
Bureau), 279 

Rhyer Hoods in, 263 


Technological Education in inln Seabee ee 
The Universities o and Prospects, 190 
Unreeralty Affairs tn, 1951-52, 238 
See also under Bricaln 
Great eure a aaa Directory of Sources of Spedalrzed Informacton 
In l 
dex to Theses accepted for Higher Degrees in the Unhvermdes of 
(Aslib), Vol. 1, 985 
Greek or Chemistry or Both (Dr. R Hirley), 436 
Green, Dr. Elcrabeth Ufford - lar Occurrence of the HaploJd Number 
ymal Cells of the Tai! Tip of Rana piprens 


Green, Prof. H. N. * Appointed to the chalr epa alo parhioioy and 
‘cancer research In the Untvernity of Leeds, | work of, [028 

ble ae Si alien $.: The Molecular Theory of Flulds, re:a by Dr. 

i 265 

Green, joy (Roth, Dr. Marun, and) : The Lambda Wave as a Normal iia 
logical Phenomenon In the Human Electroencephalogram, 864 

Green, Prete Appointed lecturer in blochemmtry at the Untversity of 

Green Bacteria: Taxonomy of (Dr E. G. Prngshelm), 167 

Green-feeds . Carotene, a Rachitogenic Factor in (A B Grant), 627 

Green Plants: Wanadium as an Exsential Element for (Prof. Danial |. Arnon 
and re tas Wessel), | 039 

Greene Kelty ' Advances in Methods of Studying Clays, 288 

May. Pies Deformation of Metals, 572 


Greenough, 
G ough, G. Dene AE, Cleavage Fracture of Z 
reen ee le sar e re Inc 


Greanwich Observatory, l- Annual Report for 1952-53, 1034 

Greenwich Time Service artr Clocks of the (H. M. Smith), 964 . 

Greenwood, A. F. Awarded a postgraduate research arship by 
Courtaulds’ Saenufic and Educationa) Trust Pund, 383 

Greenwood, Dr. N. N.  Solations of Electrolytes tn yd aN 149 

Sreenwood: P, vn Feeding Mechanism of the Cichlid Fish, Thapa oscena 


Gra A: Appolnted veterinary officer, Northern Rhodema, 60 
idea Sheer In laec Newton! Prinapia Philosophie’ (Dr. William 
D. Wightman), 690 
Gregory, Prof. G. (Fnend, D. J. C., and): Acceleration of Howertng In 
ally Vernalbted Grain of Petkus VY¥inter Rye by subsequent 
reatrment et High Temperature, 667 
Gregory, Dr. P. H.: nted head of the Botanical Department and 
in a ee ea ee PAA 
College of Sdence and Technology, work of 838 
Gregory, sit Richard : The LHe and Times of, 1864-1952 ($r Harold Hart- 
ey), 526 
Cultural Contacts of Scenca tha Root Lecture at the Carnegie 
Instieution of Yrashinpeon); 
Grelg, Prof. J. Automatic trol of Mechanisms and Industrial Processes, 


review, 9 
Grien, H., and others: Production of Magnetic Fields tn Liquld Mercury 
Mechanical Motion, 1053 
Griffin, ald: Aeroplane Observations of Homing goon: 192 
Griffin, O G > Advances In Mathods of Studying Clays, 
Grtffith, L, and others > Circuladon In Lacerta verdis, 312 
r. R H., and others. Electrical Properties of Chromium Oxude— 
Alumina Catalysts, 77 
Gnffiths, D. H.: Remanent Magnetism of Yarved Clays from Sweden, 539 
Gnoffths, Edward Giles Appointed agricultural a to the Unrted 
Kingdom High Commestoner in New Zealand, 1030; work of, 


Grimes, YY. F. : Awarded a Leverhulme Research Grant for 1953, 17 
Grimm, H. H.: High-Prequency Electrical Measurements, 53 
Gmnnsted, ae Awarded the Silver Medal of the Royal Aaron adel Sonety, 


Grobetein, Dr. Cirfford > Morphogenetic Interaction between Embryonic 
Mouse Timues separated by a Membrane Filter, 869 

Groot, Prof S. R de, and others - Thermodynamic of Irreversible Electro- 
chemical Phenomena, 497 

Gross, Dr. D. Paper Electrophoresis of Sugars at High Potendal Gradients, 
908 


Grom, L- Mechanism of Formation of the Thyroid Hormone, 1074 

Ground. Earthquake Damage and the Nature of the ( { Kanai, 
Tey) Tanaka and Tomisaburo Suzuki), 75! 

Ground-based Radio Duct: Ulera-short-wave Field-ctrength In a (R S, 


Unwin), 

Grounds, A : EE an bonorary lecturer in mineral dressing and coal 

preparation in the Unrversty of Leeds, 895 

Groun Damson (Specia! msue of the Health Education fourna! devoted to 
the subject sah os 

Grove, Dr. W., P. : of Fisslon-Product Radiation, 148 

Growth of Excised Fern Leaves in Scenle Culture (Dr. 1. M. Sussex and Dr. 
Taylor A. Steeves), 624 

Effects In the Initiation and (Dr F. P. Bowden 

and K Singh 


Gcguak ot Gorden Rect: Effects of Close Spacing on the (Dr. L G. G. 


Warne), 506 
Growth of holated Oat Embryos: Ami and the (G. P. Harris), 1003 


mo-Achds 
Growth of Natural Knowledge (Dr. E D. Adrian), 1023 


INDEX 


ary; and the Partial-Shooc Theory of the 
Kabi, 37 
Fe oer a with Bromine 


(M. R Venkatachala M 
Growth of a Yariant of Boclhe 
romh M. Wieme and $. ieia 
G 


Bernabe), 203 

of Mice - Orotnec Acid as One of the (Katash: Makino, Takeo 
Kinoshrta, Satoh and Tadashi Sesaic), 914 

Growth-Regulatng Substances Plant, rere by Prof, R. L. Wain, 1117 

Growth Re ee a a in the Absence 
ofa Amonation (Dr. a Leao lé 

ammo T RA Caa AA, TOA 

Guer and t Plants in Whar. Ortomum Wilt of (J. e Rra 209 


Guenther, Dr. Ernest : Tha Esential Olle, Yols. 5 and 6, review by Dr. E G, 


Kaljett, 133 


Guggenhamer, eats : Appointed lecturer in naturs! philosophy at the 


Un Giegow, 1030 
Gaghé Highlands (Southern Ethlopla), 1948-49: lourney 
hice) Research at H nn ugh Soott), 368 
Goldad Finas af Wootters ork on, 893 


Susceptibility of the, to Pharmacological Factors from ts own Serum 
. M. E Mackay, Dr. A. A. Miles, Dr. 
G Lr eee Spa: 
: Sunspot n 
plat Commer C Nadal cad (De F. L Vanderplank), 315 
Goon, Prof. C Hi ener Tires cu, review, 472. 
Gurr, George T LA ab taining Methods, fifth edition, review, 269 
sek nig a ER Spectrum of tha Night Sky in the 


[ Remearch In Iodastry, 898 

Gustava, K Yia and Tanning, [031 

Guthne, Dr Douglas (edited by Stewart, DT. C. P. and): Lind’s Treetse on 
Scurvy, a Bicentenary, Volume containing a reprint of the first 
eae a a ie la a cai 


Gaye o Natar] Medical Schoo! Title of professor emeritus of physics in 
iveraity of London conferred on Prof. Guibert Stead, 
Gumman, nes Awarded a Rarmwey Memonel Fellowship for research In 


rad ele lca ag a race 


H asaeRjam, iam M.- Ar tna fourth faesing of tha Bafopsad Asioasudn 
of 


Haddow, Prof, Alex: Obrtuary of Prof Willam H. Wogbom, | 170 
Hadley e L Appointed asaxtant conservator of forests, Brith Solomon 
lal Protectorate, |085 

Haefiner, E. A Method oi henging Cho Pee ASIENS Ini TACaI 


775 
Penge cenit Anti-N In Plant Seeds (F. Ottensooser and K. SIiberechmidt), 


Yeast and the 
Henogiobin in = Polis owned Cre in re zup- 
b: Kellin}, 3% ; Moclds, Neuwrospord crosso 
athe, and Dr. ~ Thun bres), 393 


Pada natat (Pral. 8. Ke Keilin and Dr. J. F, Ryley), 45!, erreturn, 


ns and n A Detection of, In Human Anem! as 
Dr. G, H. Beeren and Dr. White), 1006 
c Disease of New-born caused by lso-Immunrzation of Preg- 
nancy (]. C. Buxton and N. m iroolnbe k) 355 
Haigh, Dr. C. P. : ee ee 
Eff 359 


oct, 
Haine, M. E: Recent Research In Electron Opda, 6 
Har (Aniraal): Remstant Components of the Ge of {E H. Marcar}, 


Peere Resistant Membranes from Yoo! and (B. Manogue and M. $, 
an 


co (irfeain 


tor drculation by the Musona Assodatdon 
Halberg, F. : Ahythma, 943 
Halcrow, james G. : E a ee eae 


> Specrfic »Actrrty, the Branching Ratio and 
r P.R Paren 
Hal. ive the Decay of Aluminium-26, Alaminiom-25 and 
Hoy Churctull, W. M. jones and $. E. Hont), 460 
Halkarson, E ' T5 nech, $, R» and) : atic Hydrolysis of Unnary 
Hall, A. R- Noe and others Dar alia! aireta 1145 
other ded a Nufbeld tological | Research Fellowship, 


Hall, Dr. D. A 
634 


Hall, Dr. D. A, and others: Thermal Contraction of Collagen and in 
Duseolutian with Elastase, | 100 


xox 


Hall, FP. KO - Awarded a postgraduate research scholarship by Courtaulds’ 
sda dne and Educational Trust Fund, 383 

Hell, G. L: High-Frequency Electrice! Measurements, 

Hall, H. S., and others : Pasteu eE Oni 
Control, 335 = ` 

Hall, Dr. R N : npani Phendmena, 386 

Hall’ (Wilfred) Umer en 186 . 

Halles, H. B, warded a postgraduate research scholarship by 
Courtaulds’ Scaentific and: puns) Trust Fund, 383 

Halleworth, Prof. H. M. : Death of, 52 


Halogenation of Aromatic as by Silver Berroare-Halogen Com- 
pa Phenylanon, Benzoyloxylation and (Dr. D. Aes Sate), 


Halophilic Bectemum: As ramats Transanunase In a Rəd 
{j. Robinson and H, ), 672 
Halperin, L Bac t Fallow of the Royal Solty of Canada, 1176 
CTO-OrgLnterte, 
second edition, review by Dr. G. H, 
Prochromosomes and Sapernumerary Chromosome: 


minor Ebrh., G29 
Parthenogenesls for Four athe ala 


Hambler, Dend J.: 
Rh 


nted a lecturer In physiology at the Untreraty of 
rmingham, | 
Hammond, Dr. John: Applicutons of ‘Animal Physiology’ to Agnculture, 


437 
Preventive Medicdne among Parm pi raaa paee 
Paeudotuberculoss among Stock- in (Dr. P. A. Clap- 


Hampeblre : 
em), 353 
. Toshimasa > Effect of Melanopbore Hormone on Regeners- 
thon of Yuei Purple in Solution, 866 
’ At the fourth meeting of the Ecropean Assoclanon of Explors- 
thon Geophyalcets, | 90 
Hancox, Dr. N ML - Odvtwary of Dr. C. E. Walker, 99 


Hand, B. P. ° High Frequeacy Electrica! Meesurerrrents, 53 
Hanoagen, M ted agricultural officer, Tanganyika, | 030 
Hannan, Dr. $. of Freson Product Radiation, 148 


tena, 1004 
Hanach, Dr. C. nee Structure In relation to Plant Growth-Regulating 


j 
Hanechell, M.A G. > Appolnted development cormmiamsoner, St. Lica, 753 
aae E inde oh A New aera eine Judgment, 90! 


Haploid ? : 


Are Torufoe (Dr. M. K arumanan and B. athan), 628 
Hapord Number of Chromosomes In 


Rangan 
Mesenchymal Calls of the Tall Tip of 
Rana pipers Tad © Reculay Occurredcé of te (Dr. Elizabeth 
Uord Green), 7 


Happey, Dr. F., and others Structure of Wool, 673 
Hard Prof. D. YW.: Papchological Probleme In tbe Recognition of 


435 
Awarded a postgraduate research scholarship by 

rtaulds’ Sctentrfic ang Educational Trost Fund, 383 

Sealed-off Cathode-Ray Tube with Very 


High W Speed, ase 
Hardy, Dr. H., aod others : Vaginal Cornrfication of the Mowa 
produced Extrogeas wn vrtro, |196 
E ee Ball am D. : ie r Pee) emia Se SaNa Tla Torrey 
r 
nted plant breeder (botanist), NI a, 1085 
a ary Core cara aman? 
Harley, a ntad a conservator 


Coert, 234 
ip e aio ae Evidence of (L P, 
urray and W. C. Rowe), 533 


Hienonna 3i Trenvents in unfeation neering (C. 
Pak Cece, re T Horner, 5 dial ( 
Harper, P. L 


s nated deputy director of culture, Sarawak, 234 
L iy pole Insulation, 10 apt 

lontzation Phenomena In Gases, 798 ~ 

Pirri, E R. Elected president of the South-VYeatern Naturalist's Union, 


Harra, Frank E., and Alder, Berm |. : Restricted Rotation In Polar Gases 


near the Coucal Point, 774 
Harris, G. P. : Amino-Acids and the Growth of bolated Oat 1003 
Harris, G, YY. : Advances In Methods of $ Ciays, 288, | 
Harrra, Prof. G. YW and Pickles, Dr. Y. R. Stimulanon of the Neuro- 
Preurtary Gland) and the Nature of Postertor 


hypophyms 
Preurtary Hormone(), 1049 
an L Maddern : panas Formation in Pass -radiata (D. Doa), 


Harris, |. R Influenca of Micro -or les the Virulen 
RUN S gal cana -organi on the Yı cw 


Biase Marcin Sany to R Erol EE, and): o 
Sifted a -i rganic Chembstry, 
Harrison F. B., and others : Beceralaution of Toral Body Radiosctrnty 


of Fumark Hydrogenase by Ferrous bons, 309 
Harrison, Prof. R- G., and others > Aspects of Vitamin A Deficiency In Rats, 
ina i mowers Feeding Mechanism of an Ephemeropteran Nymph, 


Hartley, Dr. G. S. : Antibol aris 841 
OrganoPhosphorns breecticides, 944 
ai TEE Harold : The Life and Times of Sir Richard Gregory, 1864- 


Needs of the Chemical Engineering Industry, 71! 
a hat oan lonmation Phenomena in Gases, 799 
Hartshorn, Dr. L. : Electrica! insulacing Materiais, 8 


XXX 


Harun bin Tulb, Che Mohd: Appolnted assistant conservator of forests, 
Federution of Maleya 1030 

Harvey, Prof. A. A Emplrical Research In Industry, 997 

Harvey, C. O.: Rocks for Chemin, revrew, [37 

Harvey, Dr. D. G.: Health, Welfare and Eficdency of the Wadas 1132 

Harvey, i. A., and Lagee-Gordon, D. St. +: Dartmoor, review, 928 

Harwell botope School > Courses ae the Techniques of Using and Handimg 
Radioactive Materials, 654, 1084 

Nman Dr. Yohei, and Mori, iaohiko > High-frequency Papyrography 


co, 
Hesiett, A W. (edited by) : Sclence News, 25, review by W. L Sumner, 223 
Hassel, Prof. O , and others > Nomencdature of gcioHacane Bonde, [096 

Hassion, F. X, and Cole, Prof. R. H.: Dielectric Relaxation Processes in 


rostochiensis with Alternating 
hne Sirpa Bishop), 


| 108 
Prof. D. Hanson, 

ii , i Tb Aah une Région Afro-alpine 
pour la Végétation Afmoun 
Hevilland, Sir Geotfrey de > Elected an bonorary fellow of the Roya! Asero- 

nautical Seclecy, 571 
Hawkins, G. S, and others’ Radilo Echo Observations of the Daytime 
Meteor Streams in 1952, 751 
Hawkins, T. H. Through Movement to Life, revver, 7 
The Workers’ Educational Assocation, revrew, 469 
Fallplicas 4 Animal Ecology, ranar, 973 
Partonnel Management, | 086 
Hewlkaley, P. G. W. Fine Partides and Statius, review, [017 
Hawthorne, J. N. Pioden Pro Problems of Li bil oe 
Hay, L G., and Pridham, J.B + Free Xylose in 
Hayek, Prof. F. A. The Counter-Revoluton of Ed Studies on the 
Abuse of Reason, 367 
Hayes, F N., and others: pe ernetne of Total Body Radloecttyity msing 
H TES oa ey fenar for the Sound and Televison Broad- 
ayes, nice te e an on 
casts of che ae Ceretonies on 2nd June, 1953, 1129 
Hayes, R. A. (Fanti, Dr. and) Formation of Thromboplasta in Shed 
Mammalian Blood, Si 
Hayes, R. C Earthquakes in New Zealand during 1951, 233 
Hayes, YY. D.: ee Riding of Dolphins, 1060 


Heys, Dr. Edwin E and others Awarded the Commerce! Solvents 
Award in Antibiotics, 392 

Haywood, C. A, and Moon, Prof. H. P. Reversal of the Heart-beet tn 
Tunicates, 


40 
Hamrd, C. (Brown, R. Bia AA i) Radio-Frequency Radiation from the 


Spr Nebula Mermer 8 
Extended Radlo-frequeacy Source of Extra-galacue Ongin, 997 

Hexehwood, A. Museums and the Public, 107 l 
Head, A. J. Awarded a postgraduace research scholarship by Courtaulds 
Saentufic and Educational Trust Fund, 383 


pointed lecturer In chemlscry at Queen’ 

Health Miny of Statutory Instruments [172 and 1174, Use of Aureo- 
myan and Penleallin, 382 

Health and culture ture in China (james Cameron Scott), review by Dr, 


joseph 
Health Education pil Special issue devoted to the subject of Group 
Diecusstion, 799 


Health, Welfare and Effcency of the Worker (Bntsh Occupatonal Hypene 
Society Conference on}, 568, 709, 1132 
Healy, ns Vis snd Wand, Dr. G. M. . Solutions of Electrolytes In Organic 


Heap, i R Mogg E insulation, [1] 

Heanng Research Urut The aon Mobile (Air Vice-Marshel E D., D., 
Ddos and L. |. Wheeler), 748 

Heart oe: Porphyrin A and other Porphytrins sont (Dr. R Lamberg), 


Heart Mune Fibres: Enrymes of the Intercalated Disks of (Dr. Geoffrey 
roe), 
Heart-beat in Tapia Reversal of the (C. A. Haywood and Prof. H. P. 


Pace ede (Or, R. H. Millar), 41 
Leica in Pine rodina (D Don), (L Maddern Harris}, 552 
Heat frock Untverwty a Dok of Phymics, Vol 3), being the eleventh edition 
and al ttan version of Poynting and Thomson's Text- 
Book of Physics’, O VoL 3 (EL Awbery revrew by H. L., 1069 
Heat in riue Systems Heat Ba a! omena, the Flow of (Dr. 
RCL Bosworth), ravner, 
Heat Traner from Water to ica of Thermal Convection (L M. Dumoré, 
H. J Merk and Prof. J. A. Prins), 460 
Heat Transfer Phenomena, e Plow of Heat in Physical Systems (Dr. R. C. L. 


) rower, 775 
Heath, Dr. F.: Organo-Phosphorus Insectiades, 945 
Heath, Dr. A F. and Park, P,O.. An Irreveruble Chollne-ssterase Inhibitor 
in White Clover, 206 
Heath, G. A, and others. Microwave Spectrum of Penta-! -3-dryne, 77] 
Heating Instrument for the Accurate Determination of Pomel ol and 
“Bolymorphie Trenation Temperatures (Dr. G. VW. Gray}, | 
Pe Dr. Some Taxonomuc Problems concerning the Afro-aipine 


. B 
Hedberg, R. W High-Frequency Electrical Measurements, 53 
Hedger, K. S. Appointed veterinary officer, galley Hawes 
Hedgarow and Park one and Woods ander Frye 1951 (Forestry 
Commission, Census Report No. 2), 616 
Heer, E+ Scructure of the Aromle Nucheus, 486 
Height in the Lower Atmosphere: Variation of Humidity with, 193 
Hæmbu C. C, : Elected a Fallow of the Royal Socety of Canada, L176 
Heach, Dr. A-B, and Garnham, Prof P.G G.: Jae me 
ae Erreali Basra Nucleic Aad (D 
Helieal'§ Sean re tose Nucleic r. 
Wilkins, Dr. W R Stokes and Dr. H. RW ileoa),7 
Hellum In Meteorites and ther Coamic-Ra Production n of (Dr. v2 
ron r eoe ae ae Dr. P P. Reasbeck, D 
Dr. Mayna 
Helium-3 in Meteorites . Producnon by Comnlic Rays of (Prof F. A. Paneth, 
Dr. P. Reasbeck and Dr. K L Mayne), 200 


INDEX 


Mehun] Classical Considerations on the Abnortnal Properties of (5. F. B. 


B49 
Hellam Lager A New Type of and Prof, P. E. Simon), 581 
ee gin) E Ca a e eatin A 
ribonucleata (Rosalind E Prankiin and R. G. cata , 156 
Helix Hig aN eee Structures for Insulin (Dr U, W. Arndt and Dr. 
> 
Hellans, R um-Energy Nuclear Physica, 527 
Haller, H. S. > Pharmacology of Renal Tubular Mechanlems, 1075 
Bemis nti Tow (Laars ha da Bar day a Ai of an 
ternative Laertio haxandra re attopedh 
and N. K Chakreborts), = 


Hemingway, Prof A: ed Athheoc Training, 934 
y, R ad vero opmental In agricultural chemistry at the 


cal Nomendature—Amendmeants to ga inter- 
| Nomencdatura, Pienas 966, [O10 
umuicolin, a New Ant a ae 167 
: erys, E. G and) Fungmaus in Solls, 872 
Hempemenn, L. H , and others ° Urinary Excrenon of Acid and Neutral 
raped ponucesss by Rats under Normal and Post-drradimatian Con- 
ont, 
Hen: Premature Ovipostion in the (A. H. Sykes), 1099 
Hentwart, Marthe (Aarons, Jules, and). Low- uency Nowe In the 
Range 05-20 cycles per sec. 
Hendd, Dr. Marguerte: Human Values in the Technica! World, 476 
Heparin-like Substance from Mast Call Granules in Mouse Connective Tisaue 
Extracuon of 733 


a 4 
Hepatic Necross and a Experimental Production of, wich Water 
(Prof. Wm. O. Reinhardt), 915 


Hepper, B., T.: Artifical Infection of various Molluscs with beota urtes- 
tunail, 5 250 ae 


teuer, 
Herba gs Gramland) ' Purinss in (eV. S. Ferguson and R. A, T : 
Herber W. j: ted veterinary » Nigeria, 60 i ae 
ise Dr. G: maton of Hecacogene:ty from Diffusion Measure- 


ts, 581 
Small Particle Statisncs, rere by P. G. W. Hawksley, 1017 
Herdman, Dr. H. F, P.. The Deep SAaring Payer in Gha 
with Density Layenng, 77 
Heron, Dr. Alestur, end Venables, Dr. P. H.: Empirical Research in Indus- 


try, 998 

Herrinck, P. jan Aucumn’ in the Congo, 258 
mn Spawning) ADTA Storage and Cross-Fertl- 

(J. H. $. Blaxter), | 
Harvey, Dr. G. R., and McCance, Prof, R. A. Provimoning of Expeditions 

in the Field, 974 
Hesketh, R. Y. : Recent Developments In Ultrasonics and Optics, 443 
Heslop-tHarrson, Dr.G. Awarded a Leverhulme Research Grant for 1953, 


Hens, d, W. R.. Honorary doctorate in scence of MeGill Unrveruty con- 
ferred on, Sa 
Heston, Dr. W. E.: Linkage between Pulmonary Tumours and Vestgial 
Tatlin the House M 1007 
Fonai Shlomo, and Goldblum, J. Larvanpotyase, 1046 
n, Dr. Shlomo, and others: Promotion of Infection by Intravenously 
a Oro Potymaccharnides, 765 
Heterocycles * Potyeycic Nitrogen, revnew by Prof. J. W. Cook, 882 
Hetarocydic Compounds (edited ey noben C. Eldarfield), Yols. 3 and 4, 
review by Prof, }. YW. Cook, 
rostochwansts : Hatching the Sonno of Cysts of, with Akar- 
nating Temperature Conditons (Daphne D ile dy 1108 
ee ining ig eae Giant Larve of tha Potato Root 


stion 


O OL a e. E tilled 
cos 


Hetaross in Cari C. Lindegren, | r Braham and 
juan de Dios ), 

Heterothellien tn Cleetommm (Ronald A. Fox), 165 

Hetherington, G. Elected « rl a a ea eich 


lesttute of Industmal Chamlsry. 59 
Hetherington, Sir Hector : Tha Socal Function of tha Untveruty, [32 
Finance of American H: Education, revaer, 470 
e S 2 b Lin mahal Sah of parin; 942 
aptation in Mi 
Horie meeagrndh (D. Slavin and J, E, oe ae 1179 
Hexavalent Chromum In an Atomic Pile: Smlard sod Chalmers Effect by 
eee of (Dr. B. Ottar), 342 
acand Pulmonary Areas, 1073 
X-Ray Scattering and Interperuce 


eyes Cropper, : Analyucal Seperanon of the Methyi 
as kT the Cc. Patty aa Pass Chrociacagrante: 


Hea. Dr: R B.: P a E. K Franid, 926 

Heywood, W. L ap n a member of the Counal for 
Scentfic and industmel Research, 57! 

Hiatt, Prof. Robert YY., and others. Relation of Chemical Structure to 
Irritant Responses in Manne Fish, 34 

Hibbert Lecture (Lord Samual}, 1173 > 

Hick, Dr. W. 56. Cyberneda, 648 

Hieekin, Dr. N. E. An Aqueoc Larva, surtable for Laboratory Work, 


874 
Haar a C. P. - VWisttors’ Tables at Colonial Fishemes Research Stations, 
Hickman, Dr. C. Genetical Aspects of Plant 
Pisemnss Dr = Mape riese ia A Naw Machod for taing th 
Higgins, H das (rater, How È tas ancl Spectrophotoxnetric Determina- 


asc WM muno Gre Te Santer Studentship 136-1983 by the Royal Com- 
ee eee \7 
HighsAititode Research Laboratory in Alaska, 143 


eee 


es Tioeth aod Be. Golden Ee Use of (J. M. 
Hoagh and B. J. Gol » 1105 
rradiaton of Polymers by (E. |. Lawton, A. M. 
Rey Pere tod ES Bal 76. 
High-Energy Partucles (Prof ne Gang a O oe 
Gunn, 4 


Phydca, renew or oe 
High-Frequency Flectical Meaney institute of Electrica! 
Engineers, the inaitute of Redo Engineers and the Nazional Bureau 


), 52 
aoe Pilea ws of Saits (Dr. Yobe Hashimoto and inohiko 
High pene Forum : Frich Canadian, 708 


High Pressures: The Melung of Iron at (Prof. F. E. Simon), 746 
High-Resolunon - Antomanc Gren Counter for Asses ng 


Quantranvely (Dr. and Dr. $. R. Pelc), 992 
High Speed : of, Facelmiiles of Nineteen Pun amanta! Stud] ea 
as they were Original Raported in the SdendAc bocrnals (rch A 
ie aad Roun Owe Prof. ahan F. r iai review, 600 
High-Speed Aerodynamics PEE Ww Sibert), raria 


revtew, 600 
of (Prof. P. B. Moon), 


High Temperature: Accaleruton of Howering In partially Vernalbeed 
Gram of Petkus Winter Rye by subsequent Treacment at (D, h C. 
Frend and Prof. P. G., Gregory), 667 

aaia e Fa pala for Africans tn Cantral Africa, Commission on; Report 


tha, | 
Personne! mF Uaciner, Frot. Wendell Mo and) Redornce 
Prof, Joel H. (Lan Prof. Wendell M., and) 


Boo o ds , third edioon, review by Dr. D. 
Hilditch, T. P. > Production and Uses of na, review, 1066 


Hill, Dr. R, and others : Production of Quy gen pol ed porter 
tlons—Acuve Chioroplast Preperenoos from pyrenordosc, 

HIH, ir Roderic > Electad vice-chancellor of the Unhrernty of London, [8 

ay Ca a eaa 2 4 TER 

i piesa a balan sag the r of applied mathemacics In 

Hil, Dr. Wee. Gum n Rhimes, Comparativa An Ange EXONPOMY, 

t art rimetes, poe 

rhint, by Prof. 

Hilton, W. F oiee review, 600 

titer, Pr. t 

Hı t Dr, Hı T Title of reader in:peychoisen ln tha 

conferred on, say 


jet es eke A Widespread Fungtstasus in Salle, 


Hinton, Dr, J. } C, and others : The B-Yicamios In Wheat—the Unique 
Aleurone Layer, 993 

Hirsch, Dr. A. : Antibiotics, ther Production aod Use In Industry, 329 

Hirst, Prof. E. L. : Chern istry of Starch, dated Lee 

ROADE ae and Cytochommtry, ia {American Histochemical 
Society 

bith tees of acchine Oii s (Dr. atta tt pos 193 
cel Bralin Sections A h 


Method for the Staining of Negri 
te in (Dr. L Ziotnik), 962 
ee ae Worth Ham), second edition, review by Dr. G, H. 
pean Ay being renew by Dr. G. H. Bourne, 1019 


al cal Aspects of Organ Evolution (Dr. Philp G. Fothernl), reriew 
Hustory of Regional in Britain, 985 
History of Sclence : 


i 
$ 
i 


Hexachlori Dipping Fluids 
i ria Elected aa honera) fallow at lie Royal Asr onii oai 


Hobbige, Dr. F.: Anticholloesteranes, 642 
Hobhouse Memoria! Lectures, 19-41-50, review, 2 
Hochstramer : Awarded a 


pida, 
R: Awarded an Overseas Scholarshi for 1953 the Roya! 
iiir A en cere ees Crest Ize by 


: Young Moralnote T in {Dr. oe a ng » 919 
. Å. ° Advan e of Se Cl n 
Holleman, Prot A. F, . Dect of, 610 ; obrtmary by Dr. S Coffey, 706 
Hollect, Charlotte: "At the XIX Internauonal Physological Congres, 


Montreal, } 
re a adad ie balled Fo: See Gel oy ee s 974 


Holman, Prof , and by): Progress ı 
of Fase and and other Lipids, Vol |, renew by Dr. }, A. Lovern, 740 
Holmberg, Arne (edited by)- Bibliografi over |. L Berzelius, Second Supple- 


ment, Parts | and 
Holmes-Waliker, W. A. *' Elected a Salters’ A Oe TOE TISA by 


Selters’ pecicate of lndascrial ee 
dala ip bbe gtr ie seat Raw Materia! (Coal 


Fund of New York), 


Homing Aaroplana Observations of (Donald Grtffin), | 
Hoosyeombe, Dr. R. W. K. : ee yaa Noa: piel 
: Organo-Phosphorus lnsecbades, 


xxxl 


ieee TET un : The Royal Society of Caneda, Section 
eral and Bird, Dr. R: The Z 


in 2. 
honorary secretary of ect oie 


he eo AE AE a Desert, 58 
Hockrontal Ampulla of the lsolated Gernabranch Labyrinth : Effect of 
Galvanic Polarization on the Impulse Ducharge from the (Prot 
(Ad at infi of Hypoph d of, on 
g niluence ysectomy EN + OF 
a Mammahan Ad a ee en (On irving L Geechwind an 
Prof, Choh Hao L}, 732 


Noo-Identity of intermedin and (Prof. A. O. M, Stoppan!, P. F. Pieroni 


and A. Murray), 547 
Hormone (Melanophore) : Effect of, on of Visual Purple In 
Soliton (Prof. 
ne and Thyroid-like Substances on 


rol. Toshimess Hanaoka), 
Xenpe Tadpole: Amay of (}. M. Dodd and Prof, F. W. Lendgrebe), 
Reflex lation of tha N 
Hormona (0) Veera Pttultary) : ii aree ay siroma 


pai rg gs Pitotary G] 
Grade Sprays for Control of Botrytis Frult Rot I Glasshouse 
Hormone-Fung t n 
4: Combined (F. 351 


Tomatoes : l esneon ae paraan 
Hormones (Sax), and Cancer, review by Prof. W . S. Bulkough, | 
Hornby, H. ] g beath of, 938 


Horner, F. : Modulation Theory ın Radlo Communication, ronew, 5 
, Erie $. (Burrows, Harold, Estrogen and Neoplama, 
renee by Prof. WY. S. Bullough, ! 

Horsfall, YY. R, and Lehmann, Dr. H. Absence of the Sickle Cell Tralt In 
Seventy-two Australian Aboriginals, 638 

Hornculture Apoplicacions of Electricity ia, review by E. W. idee Sead 

Horwood, M. T. ah ppolatad i sarjat- Sameday canteen 


Hasler, Dr. bate Cloud Piyzics saa adr ee a 1168 

Hospers, agnecic Properties Earth's interior, 787 

Hoaptca! Assocation: Third Douglas Les Memorial Lecture 
(Dr. A. Glucksman), 442 

pe ee eee oe) Occurrence in asta Alternativo, of 

Haeknisthoeporam oryroe hoe de Haan (Dr. $. B, Chattopadhyay 

and N. K. Chekraborts), 550 

Host-Proteno eae arly of influenza, Viruses (Prof Wilson Smith, G. 


dad, a" 

Hothersall Memorial Lecture for 1953-54 of the Insatute of Mocal Mnishing 
(Dr. Willem Blum), 754 

Houde, Mayor Camillen : Address at the XIX Internanonal Phynological 


Con Montreal, 1071 
Hoagh, J. Fi and Goldsmith, BJ Ee oe iia U oaa ane er 
graphy of Interference Fringes, |105 
Houghton, E. W. : High-Frequency Electrica! Measurements, 53 
onan Pr Prot. H. G. © Chood Physics and Induced Preclprtacion, | 168 
: Linkage peewee parvo e at Tumours and Vestigia! Tai? 
Hese 


‘Rabbit-Galt’ In the (SAP A. Spon), 312 
Houseflies (Mulo-Resstant) . Control of (H. Wichmand), 758 
jee (Resestant): Amount of Gamma- Hexachloride picked 
up » bred on a Madlum, concaln Benzene Hexachioride (F. R. 


Ora o Radiation at Radio Frequencies, 2% 
Morys [ibris 8 ee 165 
rai 610; obftaary F, f. M. Seracton, 793 
Habba, Prof C. : The Pacific Grey Whale, 
A.: Appointed deputy director, Geological Survey Depart- 
ment, Gold Coast, 60 
. J.C > The 1 
P 


Delh 
affecting rhe of Rooc-Cuttings, 411 


aton of Physics 


eachers, 339 

Haoghes, L. C., and Fowler, H. D. Resistance to a Plant Olseasa associated 
with High Glucose Content of Leaf, 316 

een ag ce gs aaa lal 


Hall, G. W. -° Imparity Phenomena, 

Halme, Dr. A. C. eE aca ad ple Fruits, H6 

Human Anmmas - Detection of Taa, aan ee Hemoglobins in 
(Dr. G. H. Beaven and Dr, J. C. White), 1006 


Human Biood-G i she ate between Mand N (L Dunsford, 
Elexabeth VY. lian Dr. A. E Mourant), 

Human Body - "Prot Fe W Spars S19 the (Dr. P. RL 
Burch and Prof. F. W. 519 


oes Eee rener by Stamp, 422 

Homan Electroenceph or Recreate 
cal Phenomanoa in the (Dr. en e Green), 

Hiuman Factors in N * Boonomic an 


Human Mandible a Levellowo-Mousterian Herron In C = A 
SMil pr CB. M. McBarney, Dr. ]. C Trevor and Or. L. H, Wells), 

Human Ga peng E n fa A ipl 4 

Harman Red : Rates of In relation to Energy Require- 
ments for Cation Transport ph E. berrmcns} 91 

Human Skeleton: Fuonne In the John Read), | 154 

Haman $ atoron : lang of Froxen (Or. R. G. Banga and 

Sherman), 767 


Metabolites In (Dr. M. Spatek), 204 


Xxx 


Human ane and Vagina! Receptors during the Menstrual Cycle. Varie- 
tions In the Content of Poon cones Aad mm the (R Vokser, 
Ci, Gompei and A. Ghiluin), 3 
Human Values Scienca and ay ery oy Arthur H. Compton), 


Human Valoes in the Technical Worki (Public Lectures at the Eleventh Con- 
ference of the International Federanon of University Women}, 475 


Hie Raters Dr. , 223 

END ai a Nimr Antibiotic (P. j Curti, H., G. Hemming and E. G. 

Humidity : Variation of, with Helght ln the Lower 193 

Homldsty Gradients In the First 100 m over South-East Englan Tenpera- 
cure and (A. C. Bart, E Kalghting. R- Fl Pediow and K. Stormont), 


atad senor meteorological officer, Gold Coast, 1030 
: ted to the board of directors of the Genera! 


Humphrys, A. R. jeer pets 

mputees in Vagal A arent Fibres from Stretch Receptors ia the 

ach and their Role In the Periphersi Mechaonm of (Dr. A $. 
Us Russel], 266 


H Sa Unused Land and, review by Sir John 
Hunt, br. C.. Suppty aod Education UT Mocca E DAUR I industry, 


Hunt, SÉ, and others: Half-valua Aber, for the Decay of Alaminiam-26, 


mintum-25 and N 13, 460 
97 or: aren Py it Tone een 600 


Hundey, Prof, H. E : Radio-Astronaonrry fn 
p iiei Analysis, review by Dr. fa the Tropics, 108 
ee ee se g of the European Associaton of Explora- 


Geophyzl 90 
Hourcomb, Lord ; Del Pallution of the Sea, 1025 
Elements, 


Hutchings, D, A. 


’ ae Neste bi 
vn the Upper Ca nd Walton, 
Hutchinson, 


Unrversity 
Hutt, Prof. YW. H.* Hi sr Tachmongidi Education, 271 
ua T Hugh E- oft De Joan, iSd) Fei ral Besis of the Cros- 
$ r anson Pr. ry tructy 
ed ihe hag! a 8 
Huodey, Or. Jalan : Awarded the Kalings Preea for [953, 60 
Conservancy 


Hudey, T. : hts a Nature Stodeotalup fa 
$ 


Phenomens a during (Prof. 


h7 
Racicals : Reachon of Nitric Qodde with Gaseous (HL T. J. 
Chitten and Dr. B. G. Gowenlock), 73 
Radioactive 


Ss bersahiqainled = ew by Prol 
ar dal gree Detonation hock Wares, revrew 
OM Nawlte eo 
Hyd , Chlorine and Nu Trichloride : Explosions tn Mbctures of 
R. P. G. Ashmore 


» by Ferrous lons K. Harrisoa), 509 
internatonal : "Line of Oceans and Seas, third 


Hydrography in relasion to Fisheries (Dr. John B, Talt), revew by David 


Hydrolysate of G Glutathione: lsolation of a Mixed Disulphide of Gluta- 
oo and Cystelnyighyvane from « Partal (Dr. Wikberg), 


mn ia aa of Urinary Neutra! 17-Ketosterold Conjugates 
s, F $ ira D.K Hakanen) TS 
of Casein in vitro: Acton of Duck's Egg White Ovomucod on 


sf Sle K Vijayaraghavan od B. $, Narasinga Rao), 1132 


Hyd seo of insects (K. A. Lord and Dr. C. Potter}, 
rotysis of ae wi 
potas I he bring ree 


Keane), 117 
to Large (A. b 


: Eqmlbrium Etboxde and (Dr. E F. 


Cakdin aod G. Long), 583 
Hydroxy-ecid in the Peel of Pruis : A New (Dr. A. C. Hulme), 46 
Procedures to Paper Chrometo- 


hye $ inc tan ese for Br John B, je d ivor Smith), 1100 
n pron an 
Hvaremyerypeamine : Detecuon of, in Ma:mmalilan Enterochromaffi 
is . R. Barter and Dr. A. G. Everson Pearse), 810 
Detection of, by Paper Ch phy (Dr. D. M. Sbepberd, Dr. G. B. 


West and Dr. Y. 
a ina Carel seme me F. Lembeck), 910 
Pid bcos lA lag Noradrenaline 


oe in Extrects from Adrenaline, 


. Enc Östlund), 1042 


Insects : 


INDEX 


Hygrine Bese: : A Possible Common Brogenede Origin of the Nicotine, 
Tropane and (P. 1, Mortimer), 74 

Hynam, C. A S.: nted agricultural officer, British Honduras, 733 

Hyperthynod Rate : Unidenufied Growth-Factor for Yeast ind (Dr. E 


Tres and Dr. O. Baro , 203 
ratory and Di Digestive Anatomy of a Micro- 


AE E a E 
hyitd Tad Dora rap I 
anges in tha Poar aa roe eee ee 


pear 
Adrenal of the Rat following (J. D. Lever, . B, Cater 
and M. P. Stack-Dunne), 33 
minane of, and of Adrenocort 


Hee ti 732 


cotroptc Hormone on a Mammalian 
System (Dr. Irving L Geschwind and Prof, Choh 


læ: Heat Transfer from Water to, by Thermal Convection (}. M. Dumoré, 
H. |. Merk and Prof. | A. Prins), 460 
identification of Amino -Auds > Ongame Mi eda Sg see 
OT cok A. Lacourt, G. Som francot 
and N. Delands), 906 


lce (Polycryrtalline) : Rate of How of (J. W. Glen), 721 
Qualtarve 
identifi cation 2 Amino-Acids press in Punfied Prothrombin by Circular 


eee at rom Gauranga Ray, N. C. Ganguli and $. C. 
kdentHicanon of Hevones the Ulera-Violet Absorption Spectra of thelr 
kons (G. H. M » Dr. T. Swen and C. G. Nordstr&m), 23 

Roda : Or Reverse Tharmoremanent Magnetism of (Prof, 
T, Nagata, S. moto and $. Uyeda), 630 - 
Self-Reversal of Thermoremanent Magnetraton of (Prof, Taken 


N 850 
Ikan, eneebech W. and others > A Human Blood-Group Gene Intermediate 
between M and N, 688 


Uinols The of (Lewis Hanford THfany and Max Edwin Britton), 
rere - F. E Prach, 268 

lines in Twins: Paychotic and Nenrocc Slater, with the ansdetance 
of James Shields), revey by Dr. Allen, 739 

Werninaong neering Awards, 709 

iWamination -~Ground, Ram Sperurstozoa (H. M. Dott), 626 


Warmington, internaconal Commisson on * Spedal Meeting of the Technol- 
cal Committee on Peai 
Specific . Andbody Chromatography on an 


Ln mo 
(L-5. Lerman), 635 
Impact of dege? on the Worker (Ni ata! OP ba ~ 
im In renew by Dr, signee 
lm In Perfect Cryxcale ( pomum held at Pocono 


Manor, October |2—14, 1950, the Committee on Solids, 
Drvision of Phymcal Sciences, the National Research Councal), forrew 


Dr. H. Lipson 
lmparia Chemvcal industries, Led. Appolncment of G. S. j. White as 
director of the Dyeus Drvistoa In charge of Technica! Service 


Imperial College of Soence and Technology: EHecton of Sir Roderic 
Fill as vice-chancellor of the University of London, 18 
Title of professor emeritus of mathernancs in the University of London 
on Prof. W. G. Bekey, 234 


London conferred oa Prof. Willlam = 
Tide of professor emeritus of zoology and ed entomology in the 
Unhreraty of London conferred on Prof | Munro, 234 


Apponiment of l: ene tothe Vorverity of bondon 


engineering, 

Ree rene ies Capes TNA oIan neon arene 
in phymcs, 234 

amant of Dr. i lac a aa drat 

tp in 

wees pon Schoe! on alyvers and Computers for Electrical Systems, 


Appointment of Dr. P. H. Gregory as haad of the Botanical rement 
and Unrvernty of London profewor of plant ; , 838 
Recrement of Prof. Y. Brown as head of the Botanical ahd 


at re Jnsvermty of London chalr 
Retirement of ii W Munro from the chalr of roology and appihed 


n the Elephant Seal (L. Gibbney), 
ara a K. P Oakiay 


la of the lsolated Elasmo- 
Polartratton on the (Prof. 


Orto 
impulses in Vagal ANerent Fibree from Stretch Receptors In the Stomach 
Pane | ae In the Peripheral Mechanism of Hunger (Dr. A S 
: Influence of some, notably Potaslum, upon the Reactivity of 
tovrards Carbon Monosds (E G. Adams and N. T. 
Simmons), {104 


ikr from Methanollc Solomon at -30° C- Punficaton of Secretin 
by Fresung Out of (J. E. J and Y. Mutt), 124 
impunty Phenomena (Dirinon of cal and ic Chamrstry and the 
astern Naw Yok Sectian of the American tal Society in oon- 
ctton with the Division of Solid Stace Phyla of the American 
cal Sodety Symposium on), 385 
’ Virus uction : Absence of, ln certain Lnfluenza Strains 
. S. Fazakas de St. Groth and Misa Dorns M. Graber), 1193 
lncompress! bilscy of an Elastic Matena! sablected to Large Hydrostatic 
Pressure: Yartation of the (A. Keane), |!7 


‘ln coc 


ln ry Can ai y pienso eed duri 
a a Futon of the Prochoracke ag Emb ee Beyn M. peri 


‘cubation Glutamotrunsfersse in the Chick Embryo durnng (D. Rudnick, 
P. Mela and Dr. H. Waelsch), 253 


INDEX 


Index to Theses accepted for H S PEN Sa n NA aaa 


» Yol | 


Indexers (Specialist ie i. : 

india : a gia erase hi. dhawa), lies 49 

India (South ). montrouzer! Mulsant In (WY. Wilson Mayne), 
india and Burma: Forest Research In, 1943-49, 233 
Indlan aie he linfan Sanpes (C. Stvaramamurt), revnw by 
Indian cal Office: Kodalkanal Observatory 1901-51, 485 
Indian on entfic Documentation Centre. Report for 1952-53, 


Indlan Ocean : Selamic Refraction Expenments in the, and In the Medrter- 
ranean Sea (Dr. T. F. Gaskell and J. C. Swallow), 535 

oaan ri aliar ium in Common (A. P, Ray, Y. N. Bhatnagar 

Intan (South) Seripa fn indian Epigraphy nod (C. Svaramemurd) reviow by 


Indies (Weet) : First Raced of the 
poen, Gervais, from the ce | Rankdn), 873 
isdivese Menon ch KAREO ae ViA Con 
antitattre of the (C. Wagn), 868 
Indol c Aad In Maira (Bruce B, Stowe and Prof. Keaneth Y. Thimann), 


64 
Industrial Applications : Colloid Science and some of its (Dr. R. Matalon), 


Industrial Directors and M of the Third Conference of 
of British | feria), 

Ind al Efftdency and Scdentfic Research, 877 

Industrial Engineers, Socety of : New titie of the Institute of Economic 


ey tall 18 
see E ae g romae Control of Mechansms and, review by 
Industral Research In Great Britaln: Amencan Ald for SctentHic and, 528 
lodostrial and Technological Research In Britain: American Aid for, 15 
Industries : Natonalred, in Great Britaln—Relations with the Public, [51 
Ind ee ee ae ee ee eee 
maar atcha 
Empirical Research in (Acton ety Trust and the York Crvic Trust 


The Eosen dal Olle, review by Dr. E G. Kellett, 133 
mpect of, on the Worker (Nigal Balchin), 483 


Se o ennne and Tecbnical Divelopmant Dy 87 
The Udihzdon of Digita! Computing Machines In Engineering and 
COS te E E 
Symposium on), 649 
i ee S kuppi and Education of Managers for, 714 
ln ae Polysaccharides 
nj, 
intestinalis, Scecer = Arofiaal 


pralussery:( 
Infection of, by 

(M. Shilo, D. Feængold and Shlomo 
(nection of variou Follies wich. Mytileoa 


Dal hen pe 2 

retortoeformis : Phenomenon of Protection In 
(L S Micha, 31 
ous Disease. Natural H of (Sir Macfariane Burnet), second 


edition, review by Sir Philip Manson-Bahr, 927 
Infecnous Laryngocracheits Virus: Possible P-Q Type Varlation In (M. F. 


Pu 1193 
me and 


r. O. Bergh eect i aan 
Potassum, a 
towards Carbon Moncode Senate T 


on Germination: Factors modi ag toe (Frol: Michae] 
Evenen, Dr. Gert Neumann and Dr. Gabrel h4 

Srail = Absence of TIncomplete’ Virus uction In certain 
(Dr, S. Farekas de St. Groth and Ms Doris M. Grabam), 1193 
Influenza Virus and Receptor Enzyme: Turbidrty-reducng 
of, on Sheep Subm ar Mucor (Dr. J. F. McCrea), 


Influenza Viruses: A Host-Proteln Com of (Prof. Wibon Smith, 
G. Belyavin and F, W. Shefleid), 6 
(Specialbred) : Directory of Sources of, io Great Britain and 
Ireland ıb), 613 


Information Service (Asib Residential ora Pe on), 18 
Information Theory P. M. W. 

Infra-Red Dichroism in Sy thetic pares e (Dr. A. Elhott), 359 
Saal ete Ge o Ce a ee oe 
Chemical Society a (rang Soctecy, the Faraday Socdety, 

Institute of Patrofeam, und the Soclecy of Public Ansista and other 
Analyucal Chemists on), 795 
Infra-Red Spectre : = peciicaty of (EP P. Wootton), 954 
Infra-Red Spectra of Protems—the 5g Band - Contribution of Side-Chalns 
to the (Dr Gart Panica and Frol (E B. B. M. Sutherland), 671 
Infra-Red $ ng Rotating Twin Calle ga Cone: Beam 
for (NH E; dN. P. Freedman), 260 
‘GK: Honorary degree of D.Sc. of the University of Sheffield 
to be conferred on, |085 
| » L S.. The Luffa Plant and Its Uses, 612 
ln praon Of eso arn ciimènan by Seraptomyeat alan ores (P.A: Skanrar); 
inter ole, ouperov isan ın the Rabbit (C. E. Adams), 82 
lobibitor . An ble Choline-esterase, in YYhite (D. F. Heath 


ia orsi ei 
mnie Acon (Brenda E. Ryman and Dr E O'F. Walsh), 


irk ea n oula rorta on Mutual (R. rip calla te ay 

TER gare Explomon : Sire Effects in the (Dr. P . P. Bowden 
l » 378 

Injury . Cortisone and we W. Boyes and Dr. By P. Cuthbertson e TOR 


Gillian Sharp, A. W. 
Innes (john) Hortcultural tuton : A I C TKG 
as acong director, 613 


- 


XOX HIT 


Inorganic Sulphate: influence of, on the Copper—-Motybdenum I[nterrea- 
tionship In Spor A T. Dick), 637 
Secretion of an Orthod!phenol In the Corpus Cardiacum of the 
L. Cameron), 349 
alar Wes: A New Method for Determining the Trans!tion 
. Y. B. Wigglesworth), 2 
tah), Amsodadon of, and n, National 


Weed Control Conferen 
Insecticides : Action of, on a Stem Borer of Oste—the Frit Fly (. T. 
Walker), 916 
horus (Crop Protection Panel of the of Chemical 
indusa y, the Agsodation of ted Biologrees, the Biolopal 
Group of the Sodety of Public Analysts and other <i 
i Chemusis, mnd Pharmacologica Socraty Sympomum on), 944 
pecificatons Organianon Expert Committee on 
Ineecticxtes), | 
Insects ° eee Ire, debe tll and Hydroxytyramine In Extracts from 


Extracts of (K. A. Lord and Dr. C. Potter), 


Occurrence and Endodarmal Origin of the Pentrophlc Membrane Io 

some (D. F. Waterhouse), 676 

Institut pour Encouragement de la Recherche Scentifique dans ['Industrie 
et |"Agriculture : Rapport Annoel, Exercice |952, 387 

Institut du Caoutchouc, and others: Revised System of Caermfica- 
thon of Information on Rubber, [44 

lostteut International du Frold : t Meeting of the First and Second 
Commlsaton to be held at Zurich, 18 

inectture Natonal pour |’ Agronomique du Congo Belge: Essences 
Porestiére et Bois du Congo, Fasc. 1, Introduction dan aaa 
joseph Fouarga), 1177 

Brash, 184 


Instrument Industries’ ExhIbibon 
deal * Electrical (Insertution of Electrica] Engineers Symposium on), 
on the Conducthity Indoced In, by 


liiton Efect of T lailoa 


X-Rays (NL. W. Ranse): 214 
InsoUn : Effect of, on the renergic Amines of Blood (Dr. H. Wek 
idea ted dag 
Intra-Hellx Linked Structures for (Dr. U. W. Arndt and Dr. D, P. 
Riley), 245 
of (Dr. Conmar Robinson), 773 
Structure of, as Indicated by Atomic Models (Dr. Conmar Robinson), 
27 
Insulin Molecule Experimenta! Data and Model Structures for the (Dr. 
Barbara W. Low), 1146 
Essar Freedom- : Defence elt 
Mouse Tresires separated 


rey a Meroe H Pirkale Aiter (Dr. Chttord treni 869 
becween Crystal Slip and Grain Boundary Movement (D. 


ateabperyal Pima ee and , 1014 
nteraction between Sarfaces in Prow muty (L. F. Evans), 776 
goles eipig as 
Method Amb an 


) oB atacon of, by an interferometric 
Intaracmora in Polyaieceroiyta Solutio : 
Butler and Dr. B, E Conway) 153 


Insect : 


), all 
ects of Salts on_(Prof J. A VY. 


saa (users a TTA TE MINEN bres: Enzymes of the (Dr. Geoffrey 
H. Bourne 
Interchange of Technical Publications, SbedMield Organmauon for the: 


Twentieth Annual Meeting, 382 
Interconverston of Porpbyrins In a Tissue System: Porphobilinogen as a 
Po Precursor, and (J. E Falk, E L B. Dresel aod C Rimington), 


292 
l iere Metallic Filme for Ant-Refleadon 
on (F. 
Interference : Use of High Contrast In the Photography of (|. M. 
partson 


)s 1105 


of Concen 
centration Gradient in Liquid Spun (Dr. W. Weinstein), 461 
n' Chromatographic Beheriour of, as determined by m rrtro 
Adrenocortcotrophi: Hormone 
A. O. M. Stoppani, P. F. Peroni and A. Murray), 547 
Research Asmoa 
Internationa! Affalrs, Royal institute of > Booklet on World Producton of 
intemnatonal Associ 
cerz, 889 
Internatonal Associaton on Quaternary : Appolntment of a Com- 
Loternationel Commussion on Glass Annaoal dere adel 
Election resident, 287 
pally inal Com misson on IIlummation . Special Meeting of che Technical 
lnternaponal Electro-Acousccs 
International Conference on Cosmic Radlatson (Untrersity of Toulouse), 


tration and Com- 
Interferometric Method : Detection of ee nan Pedy Interactions by 
an (E. J. Ambrose and G. C. Basty), 8! 
Amay (Robart A heen): D 
Intermedin and : Non-Idenuoty of (Prof, 
Internal Combustion ation, Briush Reelection of 
H. Norman G. as chairman of Coanal, 280 
Raw Matenals, pew revised edition, 442 
Booklet an Spri 
Gerontology . 
rerakonti aes Con o! Cmno: Twelfth Internationa 
iia À 
Research 
mittee on Phelstocene Correlation and Nomendature, 942 
International Botanica! Congress to be held In Parts in 1954, 840 
Flection of Dr. B, P. Dudding as prendent, 287 
of Prof. W. E. $. Turner as honorary p 
tht, 59 
International Committee of Acoustica : 
Congress, 199, corrigendum, 384 
477 
loternations| Conference on Electron Microscopy, JM 
Internationa! Conference on lonhration Phenomena In Gases 
Society, the lnsttute of Physics and the Electrical 


ood 


Internatronal Conference on Os} Pollution of the Sea, [025 
International Conference of 


N. F. Mott), 886 

international Congress of Pall Meteoro > Third, 840 

International Congress of Botany. E 

{ncernaconal ed of Chronomecry (Somdéeé Chronomdtrique de 
France) 


International onal Congress on Crystallography (International Unton of Crystal- 


pense Electroencephalography and Clinrcal Neuro- 


487 

Internetonsa! Congress of Saence and Freedom, 445 

iig e ora of Zoology Fourteenth (Dr. L. Harriman Mat- 

ows), 

International Control of Atomic Energy: Proposals for the (President 
Eisenhower), 1129+ 

international Co operacon in Afncan (] P M, Brenan), 987 

International Co-operation in Soence. @hopment of (A Symposium 
held in conjunction with the Third Annual Meeting of the Executive 
Board, International Counal of Scenufic Unions), 21 

International Counal for Electrodepostion: Conference in London, 


International Counal of Saentfic Unions Development of International 
on in Scence, t Symposum held in conjunction with the 
Thi Annuali Meenng of the Executrve Bourd, 2! 
Formation of e joint Commason on Electron Microscopy, 334 
Report of the Abstracting Board, 99! 
International Hectro Acamtc Congres, 189, corrigendum, 364 
nsernanona] Federanon of Unrversty Women > Eleventh Conference, 103, 


Election of Oficera for 1953-56, 475 

Public Lectures on Human Values in the Technical World, 475 
International Geophysical Year 1957-58 (Prok Sydney Chapman), 327 
neecnaseoe! Hydrographic Bureau: lurmts of Oceans and , third 


non, 
Incernadonal Ingutute of Refrigeration: jolot Meeting at Zurich of Com- 
Timmons | and il, 708 
International Laboratory for Nucdear Research (D. W. Ad e 
incatneriona] Phymological Congress, Montreal: XIX (Dr Le M. Perry), 


Internatione| Phytogeographical Excursion. Tenth (Prof P. W. Richarda), 


366 
intarnatone) Redio Corenta Committees: Forthcoming Plenary 
Amambly in London, f 
international School of Peale (italan Physica! Socdaty), 146 
International Sdenofic Abstracting, 991 
internatonal Saentfic Alm Assocation. Seventh Congres, 145 
Annual tn London (J. Stewart Cook}, 1133 
Election of cers for 1953-54, 1134 
International Scientific Radio Union Spun YI), and others: Sym- 
pomum on Microwave Optics, 
4ncernational Scenofic Unions Activities of, 440 
International Sonety for the Study of Biologica] Rhythms Fourth Con- 
ference, 943 
Internationa! Union of Chemistry : Sympoauin on Geochemistry, 659 
Election of Prof. H. C Urey ns a member of the Commission on Geo- 
chemical Localrmanon of the Elements, 659 
Election of Officers of the Commutsion an Geochemical Localhacon 
of the Elements, 659 
4nternavonal ee of Crystallography : Third General Assembly and Inter- 
national Congress, 613 
International Union of Pure and Appla Physics, and others : Confarence 
on Opua and Microwaves, 102 
International Union of Phynological Saences : Formation of an, [074 
Incernational Wool Secretanat World Wool Map, 18 
cle Interference in Rayons Small Anale X-Ray Scattering and 
A.N J Heyn), 1000 
interpretation of Nuclear Data, review by Dr. K. | Le Couteur, 785 
Inter-reatons becween Filana! and Sa Infections in Anopheles 
Thomson 


ationshi 
tunings : 


I 
I al Arel hus Pee TE hal 
i ity in 7 ibaa parastzed by a thooaphalan 


Intersttial Atoms in the Structure ZoMn,0O,3H,O (Chalcophanite), 
(AD W ), (103, erratum, |! 

Intertidal Animals ation of, by Het Barders (Dr. D. J. Crisp and Dr, 
A. J. Southward), 208 
intertidal Height Race of Acuvi 
some Littoral Moiluscs ( 

W. James), ! 108 


Ínte ‘of venous Species with Plant Agglu~ 


as a Function of, within Populations of 
Segal, K. Pampapath: Rao and Thomas 


Intestine! Amosbe Rapid Staining of, on Wee Mounts (C. P. Nair), 1051 

Intestine (Small) Mucusproduang Goblet Calls of the (H Moa), 

Intre-Helix S—S Linked Structures for Insulin (Dr. U. t and Dr. 
D. P. Riley), 245 


Intracellular Drstmbution of Rhodenese in Cardiac Muscle (Jennifer M. 


508 
intracellular Aa e of Vitamin A Esterase Actrity in Rar Liver (Dr. J. 
Ganguly and Prof. H. J. Deuel, jun.), [20 ae i 
Lemdepterous Larve : 


intranuclear pistan R ao 
t ros 
Intrenucierr Berane of the Oocytes in Artemia sima L. (N. Pautrex- 
Firlefyn and Prof. | Fautrer), [63 
Intravenousiy Administered roya dandu: Promotion of infection by 
(mM. Shilo, D, Feingold and Shlomo Hestrin), 765 
intrinsic Value of Sclence, 417 
Invaneant: An Eotended a r. G. L Rogers), 118 
Invendons and Designs (Crown Use) Ball, 


INDEX 


kodira Pentode towards Carbon Monaade: Influence of some Impun- 
ties, notably uel upon the Reacovity of (E. G. Adams and 


Feces (Radioactive) „Studies with Eryth 
p- amine l les rocytes 
labelled with (Dr. Haro 
lon : The ‘Protactiny!’ (G. A, Welch 4 
Exchange Im ce tee with the Solvent In KIneac Studies (Dr. 


lon-~eechanged Forms of : Structure of (l. Gone 

Earthquake Swarm in the (Ernest Tillotson 

lonlum > Angular Correlation of a-Paruce and Convertor Flectron from 
the Decay of (Dr R. R. Roy and Miss M L, Goes), 360 


a rs Pasitrons and Electrons: Specfic (R R. Roy and 
enna), 
lonkxation of Ni Molecule . Recombination Coefficent In the 


eo ble New Process of (R. B. Banery), 953 
lon kxa thon ene in Gaser (Physical Society, the Insatute of Phyuecs 
n tha Electrica! Research Associaton international Conference on), 


lonoaphare : Dre (Dr. Kart Rewer), revrew by C. M. Minnis, 514 
knosphere = investi of ih Disturbances in the, by Continu- 
ous- Wave to (Y VY. Somaynjuic), 818 ; (B. Ramachandra Rao and 
E. Bhagrathe Reo), 819 
sol the, review by C. M, Minnis 514 
Disturbances in the (R E Price), 155 
in Greet Briten Crn 1730-1946 . Characternsica 
regen of Saenofic industrial Research, Specel 


“ise 23) oe 


: Identrficanon 
thair (G. H. Mana D Dr. T. Swain and C. G. Nordstrom), 23 
lons (Ethade and Hydrwade) > Equilibrium between, in Ethanol (Dr. 
E. F, Caldin and G. 583 


lons (Ferrous) of Fumane ragen ase by (K. Harmon), 509 

Iphrta lunbeta Stal . Thoracic Glands of ( K. Nayar), 768 

Ireland Dxarectory of Sources of nal ell Informacion in Great Britain 
and (Asiib), 613 


index to Theses accepted for Higher Degrees in the Univerndae of 
Great Bricgin and {Asib}, Vol 1, 985 
Ireland (Northern) courrence of the Enteropneust Giosrobcianus 
sanansa Koehler in (C. Edwards), 343 
irish Nacional Committee for Geodesy and Geophyna, 142 
Insh Sea Marine Brolagy tn the, 58 
Occurrence of Phorona mallen in the (Eve = udges)}, 439 
fron at High Pressures The Ayia o aig Simon), 7446 
Iron in Tuman-forming Blood Actin recovery of (R. 
Endean), 123 
Laminatons at Magretc Saturaoon : groia ee Energy 
Lowes in (Dr. P. Brauisford and C. G. Bradshaw), 
MFe(n.p)y!Mn Reaction (G. H. Stafford and L- H. Sten), 1103 
Iron and Steel Inemerte > Annual General Mesnng, 


Symponum on the Process of Sinten 
iron and Steel Research Assoanacon, ene Pra E EE of J. Savage us 
head of the Phync Department, 
ee Sans at Sheffield to be pica by the Duke of Edinburgh, 
Irradiated Cytoplasm  Acuon of, one Untreated Chromosomes of the Slk- 


worm (Prof. Yoshlo Nakao), 625 
ieradlation o of Saril Aka Chromium in an Atomuc Pila Salard and Chal- 


, 362 
Polymers rgy Electrons (E |. Lawton, A. M. 
Bueche and |. $ Ba » 76 


Irregularities in the haao ‘the Earth © On the a Interpreta- 
tion of (Waster Munk and Roger Revelle), 707 
Irreversible Choline-esterase Inhibitor tn White Clover (D, F. Heath and 


cal Phenomen ey een teecer of fre. S. R. 
ga aroo P, Mezur and H, A Tolhoek), 4 . Kemp), 


RASANE TAPONEN Marine Freh * Reanon of Chemical Structure to Ag 
Robert YW Hart, Prof. John J. Naughton and Prof Dan 


Matthews), 204 
Irwin, Dr hO. 'Statutical Method in be apoo dala 925 
lenacs, Or. A Nature and Consttucon of 


lonacs, N, and others Fredrich Froabel ha Engimh Education (edited by 
Evelyn Lawrence), revrew by Mise P. M, Pickard, 219 
lared, ene Whitney, Snowe arom Ee Power, an Economic and 


review L Goodhet, 369 
Aira jie c Disease of New-born Pigs 


leo-Lomuncation of Pregn 
caused by (L C rookabenk), 355 

lacdating Seft-roctung Bactarta from Soils: A Method of (Allen Kerr), 1155 

olatos of intarudal Animal by Sea Barier (Dr. D. | and Dr. A J. 
South ward), 208 

lanation ofa Muced Dusulphide of Glutathione and eon from a 
Partial Hydrotysare of Glutathione (Dr. Eskol Wikberg), 398 

laglation of a New Stran of Phawnodrum Knowle: (Colonel Jaswant Singh, 
A. P, Ray and C. P. Nar), 122 

Lelanen of Pemallaminie and D-a-Aminoadipic Acid from Cephalo- 
sporin N (G. G. F, Newton and Dr. E. P, Abraham), 395 

loatnon of [-Quinic Aad from the Peach Frut (E. F. L J. Anec and T. M. 


Reynolds), | 1B8 
olaren of Thorium B ( binding Substanca from the Erythrocytes of 
Substances (Dr. YYalter C. 


Laad} 
Rabbit Blood (Dr K. K, Reddi), 202 
laoanon and Biochemical Function of the 

Schnader, A. |. Dalton, Edward L Kuff and Mame Felo}, 16] 
hornet of Chhorogente And from Peaches. A New (Joseph Carte), 77! 
y- amet of Benzene Hexachlonde in Cattle Dipping uvda Deplecion 

}. Roulston and L F Hiechcock), 
i a J. Goldemberg 


gaan tates of Motybdenum-93 (Prof. lL 
lotope Abundance In Mercury ` A Method of Changing the (E. H a. 


775 
lotoa auton)  Standardoranon of, in Great Britain (YY. E Perry), 


soea Boron and Lithium from Nuclear Resaarch Emulsons : Recovery 
of (M, L. Smith), 1054 

lsocopic Spin Selection Rules (Dr. D. H. Wilkinson), 37 

fexxanthopternn (Prof. Adrien Albert and Dr. H. C. $. (Wood), i18 


the Ultra-Violet Absorption Spectra of ; 


INDEX 


: New Erythraean Frohes from the Mediterranean Coast of (Dr. A 
Ben-Tuvia), 464 
traflan National dence Mossum at Milan (W. T. O'Dea), 377 
international School 


fraflaen Physical Sooety : of Physics, 146 
italan Soctaty of Geop penned een ership In Meteorology 


Recent Developments in Ultrasome and Opdcs, 


iens, G. W. Appointed senor sclentfic officer (botanist), Colonie! 
insecticide Research Unit, Tanganyika, 571 
ives, Dr. Herbert E. : Decth of, 1081 


Jackson, B., rie lh A Sealed-off Cathode-Ray Tube with s Very 
He Wetting Speed 10546 

eral aipa T, ee "A Sskle Forna Racsnsd ested Collage (046 
» Dr, Harold > Stuches with Erythrocytes labelled with Radioactive 


agaon, D era 'Stow-Neutron Scattering Crose-Sections 
uUTH, 
Jacob, Mrs. nna, and others cLraebalaliManal yal a y ar Plane 
Ra aaah al bern br i Incha—-the Advent of Vasenlar 166 
Jacob, Dr. Ka aod Spores aod Trachelds of Vascular Plaats 
the System, india-—the Advent of Vascular Plants, 166 
Se Rac Waar in ees Once E 
Prof, |. A. : The Earth's Inner 
acobs, Dr. S, È : taton in Micro 
» Dr. Bertil : Pilon Serve of Deoxyribonudelc Acid and 


„Dr, LG 


, reve by Sir Harold Speo car 
james, Dr, F.C. sm ia the frel reiro cl A ET PEE 


H M. impurity Phenomena, 386 
Thomas W., and others : Rate of Activity as a Fumetion of intertidal 
Height withlo Populations of some Littoral Molluscs, [108 

Mones, Laur : Syheua of Components of the Vitamin B Groap by 


Research 
ues, E. H.: Appolated prinapal Federation of Malays, 753 
Ei Physology of Athletic Training, 935 
r james, a eee (toa Inta EA: Fina), reiii by Frol Sydney 


Humdcoün, a New Antibiouc, 187 
ir Harold Elected an an Honorary Fellow of the Royal Society of 


Half a Century In ca, 430 
, Dr, A3 - A e a Mame In Africa, 965 
: Advances in Methods of Studying Ci 289 
plant breeder (botanist), Nigeria, 10865 
. (Ackina, Dr. W. R G., and). Reduction In Light wcom- 


Exceptionally Heavy 79 
jens De . A: Appointed vice-chancellor of the University of Dacca, 


ee a RGAE Rien Medicine awarded to A. T. Glansry, 794 
ener Recent Research in Electron Optcs, él 
nison, and Das Gupta, M. K. - Fine Structure of the Ectra-terres- 
a Radio Source C Cygnus |, 996, erratum, 1030 
T, John Bu and Smith, ivor : ‘Multipla Dipping’ Procedures in 


dome Ch hy—a Specific T Hydroxyprol 
jepson, Dr Jobn Bo Svan HL: E Aa e 
and other T 772 


a a rand Thomas, R. : Reduction of Liquid Row In Paper Electro- 
repay ie oalel ae »and Goebel, Waicher F. : Mechantan of Phage Action, 


Diffudion Hamas . Eddies In Turbalent (Prod. M. WY. Thring), 634 
eta © Sounds of rE G. Richardson), 54 


Elected an honorary member of the American 
lol Misael dla Sonety, 1168 -i l 
nt Biology Commi ation Agriculture and the Con- 
a als ceidien ean cae | 1032 
ee ee ee ee First Annual Report 


Joklik, W, K. (Berg, P., and}: Transphorpborylation between Nucleaside 
hosph ates, 


12-2 m, 496 
Dr. B, Moust Death of, 524; obstuary by Prof. W. E Morton, 749 
Dr. Bryn M. : Actrvity of the lncretory Centres of Locartana 
d Embryogeness—Function of the Prochorace Glands, 55! 


- 


xXxXXY 
ones, D. A : Appotnted field Sierra Leone, 10I) 
es, E H.. Mbang of Thick idda, Pastes and Slurries, 846 
Prof. E. R and B ardt, Dr. G, Norman: Obituary of Dr. 


Colin Cam 610 


E, R. W , and Pratt, P. L -- Transverse Crada in Glass Rod, 463 
F, Hewelin : 4 hontrasion Phanamena in Guees, 790 
Prof. F. Wood : Obitnary of R. Burne, 836 
a aay ae le Posloon of Cameroon Women, 152 
Dr.G . Appointed to the chair of phys in Queen Mary College. 
race 100 work of, 100 
ductivity, 897 
jones, Sir Ha Se eas The Astronomical Observatories of Ja: Singh, 
renew, 
jones, Dr. |. K NL, and Pridhbam, | B.: A Colommetric Esumatcion of 
Sugars using Benzidme, I&i 
poe S (Gorin, P. A. L, and} > A New Synthesis of 2-Deoxy-D- 
jon, aha Relation of VVitchweed (Striga) to Fertiitty In Tropical 
jones, Dr. L. W. G~, and others : Use of X-Ray Spectroscopy for exam!ning 
Shipworm infestation as rro, 408 
jones, Dr. R. O.: nted rewdent Matson officer In Wales of the 
Department entrfic and (Industrial Research, 938; work of, 
Br. SG Plant Diseases, revi, 368 
ones, Y Use of Fission-Product Radianon, 148 


Haelf-value reo for the Decay of Alumintum- 


the Neadonal Phýucal Laboratory, 707 ; 
Joplio, Dr. Gerragine Anne : Appointed 3 member of the governing body 
of University House, Australian Nacional U 
, Pascual . Schwerkraft und Wakali, review by Prof, V, H. McCrea, 3 
is ri r aT a r ES 
president of the Intarnsnoon] Society for the Study of Blolosical 


Rhythms, 
orpes, } DEET H V.: Purtitcapon of Secrecin by Freenng Out of 
rom Hechanolie Solmon at ~ 80° C , 1 124 


1073 
Josten, fete CH. Tayor, Dr. F. she eer aie) Earty Record of Tempara- 


lanon, %20 
bert, F. } and Cooper DR: E hart i 
and Expersmental 
and Cytochemistry aoka aiy 


þournai ar a 


Jowar : Novae Varia Retetat on to Gral Sony 5 R Mahta, Babu Singh, S. Cc 


Mathur end $. B, S: 
udd, |. M., and others ; Toddry of Deieren Lura ieee): {T2 
che, C: A ‘Rex’ Mutant In the Car, 8 
poser i A New a a ties aa aaar 

of Insect Cotcular Waxes, 405 

ow Eve C. > Secunrence of Phoronkk aufai In chara Sax, A07 
all, G. W. : Recent Research in Electron Opcics, 
p-a Jancnon revealed by Electroiyuc Etching (Dr. @ alig and J. |. Dowd), 


jne K ; A ba KOTE maate aed een ee ANOS oEAPan 

on Geop 

jute ey gr bene an with a-Cellulose Ia (A. K. Maxomdar and Dr, 
P. B. Sarkar), | 

jutar, P. J. : lontzation Phenomens In Gases, 799 


Kabı, T. s mean Dr. B., and) : 
of the Leaf, 37 
Kund, im ae gaela tructure jo relation to Plant Growth-Aegultang 


doo of Uridine Tri ate—Enzymic 

Uridine Diphosphoglucose nore ner 1036 ; 
Undyi rases and the Formation Uridine Diphospho- 
galactose, 1038 


Prove for 1953 awarded to Or. Jolan Huxley, 60 


Kalmus, Dr. H. : ms, 943 
: , and os hauaka Damage and the Nature of the 
Ground, 751 

Kane, F., and Law, Mary E Propriocapdve Fibres In the Ocular Muscles 
of the Pig, 10-49 


, 525 
). A Cytochrome Perau- 


dese from Paeudernonas TR 
eel By tbe, Gliford Allan, G27) naaa Cee Neuter 
r 
Ki Ga : Leathmase Activity of Chlorop!arc, 814 
Katz, Prof. L. Medium -Energy Nuclear Phyncs, 327 
Katz, Prof. L., and Goldemberg, j.: lomic States of Mobybdegum-33, 


Karon, Dr. Lb : anana tag pk basal Organic Solvents, 150 

Karmelon, H. (Robinson, |, L, sei n ai Glutamate Tramamlonse in a 
Red Halephilic Bacten 

Kay, Dr. H. D., and others : Milk Pasteurmanon, Planning, Plant Operation 
capa ks: 


ete 


Guy Li wim Oe Trusts and Foundations (edited by Thomas 


Keenan, Prot. JH : Honorary mambarahıp of the American Amoaaton of 
Phys eachers conferred on, 339 

Kelin, Prof. D.: Harnaghobin In rrence of Hmmoglobin in 
a Yeast and the supposed Scabil of the Oxygenated Cytochrome 


Hemoglobin In Protozoa, 451, erratum, 
pace n In Funp—Hemogtobin 


Qoadase, 790 
Kallin, Prof. D., and Ryley, Dr. J. F. : 
Kerlin, Prof. D , and Trastéres, Dr. A. - 
n Mou 


ids, Neurospora crama and netotum, 393 
Kallor Skull and a Tertiary Marsupial: Ploorfne Tests io Australis on the 
(Edmund D. Git, 409 


Kalber, Magda Group Discussion, 800 
Dr.E G.: Tha Essential Ob lod » OYIN, 
Kelly, B. K, and eee Hydrophilic Penicl ina a by Pentelmamn 


Kemble - Awarded a citation by the American Amoaaton of Physic 


pointed Talit professor A natural philosophy at the 
tnburgh, 1082: work of, 1082 

.: The Ron Rontgen—Deficencies in Present-day Free-Alr 
Standards, 
Kemp, oh H.: Thermodynamics of Irreversible Electrochemical 


Phanomens, 498 
Kende) Fror james ° Elected prendent of tha Royal Socety of Edinburgh _ 


195354, 839 

Kendall, Prof. M. © Address at the Annual Conference of the Institute of 
ret Management. 1086 

Elected a Saiters’ ee {953-54 by the Salters’ [necicute 
v e e Chenustry, 59 
Kent, Dr. Andrew : A Source Book In in ree 1400-1900, review, 473 
Kent, Norma C. C. Physiology of Cold, 

, | . Electron Microecope Hai “of Polished Mineral Surfaces, 


114 
S “Speakman Za S i odbar Or L. G. Jagger and Prof. 


Karain with AoE s focia Demonstration of (Prof. H. R. Scott), 674 

Kerann Fibres : Birefringence and Elasttdty tn (Dr. R. D. B. Praser), 675, 
eTeta, 

Kerkhof, F., and Werner, W. : te ee ee A Sor 

and G. Ducloux, review by Dr. R. L. Smuch-Rose, 47 

Kerr, Allen - K read of lacasng Sofe vorting Bacar from Soil 1155 


Kerr, W. Studentship in 
Aa Cantus Ica 0a Ltd., 442 
» Kenneth Albert: Awarded the Reasearch Scholarship of the 


gg hvigy ler heraeelAly 
splay r aaa rrence of Aspcragopsrs armota Harv. on the Coast of 
Ketelaar, Prof. L A. A. : Solutions of Electrolytes | Sobrents, 149 
Keto-Acide : ay Chromatography of etre Darky Teak , 355 
Keco-Sugara : "Naw a toner ke Giese 956 
¢ Separation 


vere of Urinary Neutral 
d L D. D. K, Fia karsto), 396 
ternational Physlological Congress, 


elas C. FL, and others : Giant Condensation Nude from Bursting 


1144 
Kiemas, yi : Thiamine {Se aa g in Bakers’ Yease, |187 
KID $ ‘Biologica! 
KGiby a A. Antichoh ws 42 


Lrrepetca des, 

Killiner, YY. - Oi Pollution ofthe San, 1026 

Kiina hn Japan Research on, 752 

Kinetic Studies : Lm e ial aera ta os a 

r i Ohi Vi Cocwane lator tases 

Kinetics of the Formation of Polypeptides from Laer ae ie 
anyar den Oe ener and Dr a eaiiers 

Kinetics Chemi! position of 
Henry Bg E E aa ha ea li aply Yoo ga 

King, G. C., : Chromosome Numbers In the Desn 


592 
King, Or. Harold: Awarded the Addingham Gold Medal for 1952 of the 
King LO” Hoffman Wood Trust, 640 


Kas, Br- r. Poi eee T Organic Sotvents, 150 
bps gg Award of a Feliowah! i8 
King's Goliaga, Landon of reader in mathematics In the Universicy 


London conferred on Dr. D B. Scott, 234 
Recrevae 7) pa Biddolph as senior tochniclan in the Department 
Appointment of H. Bond: to the Unhrermty of London chur of mathe- 
matics, 
Kinnear, Hr Norman: Bird Studies, review, 1016 
naoa T eee Orote Add as One of the Growth-factors 
ice, 
Kinvig, Prof. R. H. : The Geographer as Humane, 432 
Kirk, IL 1: C- Appointed geiogioe, North Barn 1085 
Kirk, Dr Robert : of Sir Robert Archibald, 56 
Kirchner, Leonard B. : of Cholinesterase inhibitors and Atropine 
on Active Sodiam Transport across Frog Skin, 48 


Keser, Prof. josef: Austrian Wood Research Insatute, Vienna, | 120 
Kitchener, H. Appomted chlef game warden, Federation of Malaya, 60 
Re pes A: Comparanve of Lower Animal, rwveer, 
Kaat Ve bs and pehani A Precursor of Methoxy-pera-benroquinone in 
Kijeltman, N sg ee $43 

anh, ca 
Kiempaerer, li Biologeal Rahma 43 n Oraa, 6 

E.. Brochemkca! Problems of Lipkds, 573 


Kick, Dr. C. C. : Impurity Phenomena, 385 


INDEX , 


Leicestar, Henry M., and) > A Source Book 
Andrew Kent, 473 


In iy Vaginal Moas ‘of the Cow 
P E- Elected dent for 1953 ofthe American Assocation of 
cs Teachers, 


Kluyskens, P, ; Prorenva Paley of Cysteinamin against the Toxicity of 


Dı 912 
Kluyver, Prol A } : Awarded tha Copley Medal of the Royal Socety, 893, 
Kneebone Liy T, (Sempla, Prof. .G.,and) > Algebrasc Projective Geometry, 
renew by HT. H. ano, 741 
Knight, R., and Rogers, H. H. Steniity In Theobroma cocoo L., 164 


Knightng, E., aod others. Temperature and Humidity Gradients in the 
Ars 100 m. over South. -East England, 193 ` 

nted jont managers of che Mullard 

work = Na 


404 
Knox, Prof. R.: Adeptatioe In Micro-organ:ms, 236 
Knox, Prof. T M.: Appomted principal of the Univeraity of Sc. Andrews, 


442 
Rot ieee fret) Diane) Radio Radiation from the Supergalaxy, 


Kodaikanal Observatory: Recording Photoelectric a at 
(A. K. Das, R. Ananthakrishnan and B. N. Bhargava), 363 
Kodaikanal! Observatory, 1901-51 (indian Meteorological Office), 485 


pa nag ie ede Bad Sry ar ag aac 
Kohn, Robert R Ch c Behaviour of Intermmedin as detar- 


by n vrtro Assays, || 


mired 
Saa pacion A a hapati Ta. Sees oe MASE ca 
GV cnr hola a sue, 733 
arewsky V. L, and others (edited by): Advances In Catalysis and 


related Subjects, Vols. 3 and 4, renew by Dr. Jaren Bell, 516 
Kaana Theory : Comparative P ard tha (Prol. Alan $. C. Rosa), 


Ton ohmi $. : cae” of a New Adsorpoon Method in the 
$ of Flow of A 
: At the XIX International Physiological Congress, Montreal, 


Structn 
Sera E TE Banc Methode in 
Deine pagasa Equlibrium and Neutron DHfumon, 
rervaw by Prof. YY. H. McCrea, 924 
Kovács, J., and others : icara A Poy O auie Aad isolated from 
Kowlesser, O. D., end others : Urinary Excretion of Add and Neutra! 
e bonuciease by Rats under Normal and Post-irradiation 
LOLs, 
Kramer, piesa ys Retirement from the Smitheoolan instituton of Wasb- 
Kraus, Prof. J.D. and Ko, H. C.: Radio Radiation from the $ axy, 538 


Dr. Paul Bohannan, 972 
p R oD Anthropology 


Professorial Remarch Fellowship In 


» 655, 1084 
hag oe : PEPY Sdence, Vol. |, Irreversible Systems, 
ae ‘wolation zod Biochemica! Function of the 
Scbscances, 161 
: At the XIX International Phyziological Congress, Mootres!, 


iea 
ral Mecheniems, 1074 
Kelle, Me Elected a Fellow of the of Canada, 1176 
edhe eee » Goki (Dr. J. P. Andrews), 609 
eg a Geomecrie abener (Prof, Dr. Louis Locher- 
Ere). rera by Prol N. T. H. Praggio, 269 


an: 


La COUR. L F. and Rutishauwer, A: Speman ne Braai Over: 
mants with En ub-chrom , 50! 
: Glagerere UT (nacht and Quant) sd: {hma A, 
joblin and Co., Ltd ), 754 
Animals Bureau of the Medical Research Counal: Memoran- 
Material, reveey by R. L Fortes 


dum on Myxometoss Io Rabbrts, 1085 
aa with Radioactive 
Laboratory Tani oder pidi (Amencan Association of Phyzica 
Teachers Drscusslon on), 339 
: Ao Aquare Larva surtable for (Dr. N. E Hickin), 874 
i (Personnel of Personne | 


Management Branch), 
pola mit In collaboration with tbe}. gal Scudy-course 


Labyrinth reper Effect of Galvanic Polarmation on the Impulse 
pag Daa a a aa aaa ETE SER 


cise a tE E Ue oea ennan Hy 


. 1 Structure of Selenium Tetrefiuoride, 499 
Dr. ey and others: Se ee nae based on 
Constents—identficenon no-Aci 
pales ba (Dr. Shlomo Heatrin and L Goldblum), 1046 


mia anubles: Equations of Motion for Continuous Matter of Special 
attyity In the ($. F. B. Tysta, 1147 


we 


INDEX 


anina. M. T i Puri, Dr. B, R. : Boiling Point of Capiliary-condensed 
Water, 9 
Lalor Foundation : Post-doctoral Fellowships In Biochemistry, Biophysics 


and Phyx 
Lamb: A Saures of kant Pluld In va Naso Pharyngeal! and Buccal 


Cavities (Dr. $. RL 307 
Lambda Weve as a Naama [ Phenomenon in the Human 
alogram (Dr Marun Roth and joy Green), 
Lammiman, K. A :`Mbang of Thick Liquids, Pastes and Slorries, $47 
Land : Unused, and Hangry People, renew by Sir john Russell, 266 
Land Forms: Morphological Analysts of Dr. Watther ra trans 
by Prot LA Hella Crech and anine Cumming Boswell, revrew 


belie: 
Landau, rason (edited by) : Trusts and Foundations (tarpia by Guy W. 
ing), ow 1069 


Keel 
Landgrebe. L M., and)’ Assay of Thyrold-samulanng 
Hoa pi F W. Dodd, L M. like Substances on Xenopur Tadpoles, 
: Advances In hysics, Yol. 1, revaew 
Sir a Soller, eed ad 
Lane, D. A. „Appointed a senior errant conservator of forest, Gold 
Lane, F L: Analysers a and A aan for Electrical Systems, 6/4 
Lane, F. E. (Prowse, Dr. W. A. and): Breakdown of 2 Gas subject to 
Crossed Electric Fields, 116 a 
Lane-Pecter, Dr, W. : The Oldest Agricultural Research Institute, 234 
oe OnE Spee others: Problems in Physical Chemistry, renew by 
RW. or inapi Electrica! Sest arene 53 we 
ee : Mediom-Energy Nuclear Physics, 527 
Lansing Effect in Absence ofa {Dr. Alex Comfort), 


ae r G.: The Medical Research Council, 444 


senior botanist, e R of ee 
Federation of i030 
Larva! rast alot bh for Laboratory Work (Dr. N. E, Hicdn), 87 


Larva ciel gest * Development of intranuclear Inclaskons in 
Calil: of (N. Xaros), 309 
rostochrenats Wollenweber : 


ntersexnality In Amike aqucticus |. parasitized 
trecttous): Posdbie P-Q Type Vanatioa In 
ological Theories of Learn! 1074 
; ,and Hildebrand, Prof Prof Joa H. 

of Inorganic » third edition; hanes by DF. D. $. Payne, 
TAR Proprioceptive Fibres in the Ocular Musches 


: A Fundamental (Dr. L. H. Ahrens), 1148 
t Develo ts In Ultrasonics and 
Froebe] En 


piled 


443 
Education 
. A. Hamilton, 


Dr. ]. Stewart, and Francis, Prof. john : The Salphon amides and 
blocs in Man and Animals, second edition, renew by Dr. R. A. 


Shooter, 644 
Lc: et a Joho Innes Horttcul- 


ea 

tu 

Lawrence, YY. L.C. (Crane, M. B., and): The Genetics of Garden Plants, 
fourth edition, reer by Prof S, Ċ Harland, 7 

Laws of Electrodynamics : A Simpe Formulanon fr the Unquantrred 
AP O. Boneman), 859 

Laws of Fichon : Elastic Deformation and the (B. Lincoln), 169; errotu, 


Lawson, ar C.: Awarded a ate Scholarship In Husband th 
t of Agriculture for Scodand ae Lil 
: Irradiation ofPolynars by High-Energy Electrons, 


= mony Cirenoreas 386 
Layer Structure ZnMn,O,3H, (Chalcophanite): interstitial! Aroma In the 
(AD W J, TIOR erram, 1173 
Le Coarteur, Dr. KL: | terpretation of Noclear Data, review, 785 
LePage, Préd. Wilber ae and oh See Samual . Genera! Network 


An review by Prot. H. T 
E A A E 


Lea (Douglas) Mesacctal Lecture of the Hospital Physiciste’ Association 
(Dr. A. Gluckeman), 442 
Leach, as E. R.: Awarded a Leverhulme Research Fellowship for 1953, 


Lead Ao T A Com of M. » G, 
bctope Aantal Techniques parison of (R. M. Farquhar, G. H. 
Nitrate: jvoto-alnatre tect In (Dr, $ Bhegrvancan and IGV. Krishaa 


Rao 

Leaf, D r Manual of Paper Chromatography, rever, 

Leaf’: oe to a Plant Disease associated with High Gites Content 
of (L. C. Hughes andH. D. Fowler), 316 


wor Samantaraiand T Praet Gye FATRA- shone, Theory: of she 
taraiand 
Leaf Controlled (A (Alsop) 612 
Leaf Morphogsres Growth of Excised eile Caire (Dr. 1. M. Sumax 
and Dr. T A Pater e 
La E.. teh teoer Ee dal Haana 


53 
Lebcstes retsculatoe : © beervations 
ey. Ky; oa (rat J. L Doyresé de WE and Anni 


KX II 
SE Hos site en 
.a m a, 386 
Lederer, Dr. r. Progrès récents de la chromatograpble, Premiére 
partie, review by Dr. F H. Bu 1, 1020 


Lae, A Graham, Micheal, : The Continental Shelf, 1070 
Loe, Dr. A. R : Modng of Thick ade ee ee 
Leach, L YY. : loatxation Phenomena in Gases, 799 

Museum : Gulde-Book to the Collections and thelr Display, 


Coole, Me: Magnetic Sady of Amethyst, 464 
Leen! RA? Appalnted lecturer In the Department of Geography in 
"the U Untveraty of Leeds, 895 

Leermachers, Dr. |. A: 
Lerno hexandra Sw.. 
ee eg te RADAT 


Leos, K. A. Anublotias, their Production and Use in Industry, 330 

Leet, Miss Dorothy : Elected pratident for 1953-56 of the International 
Federation of University, Woman, 475 

Leeuvrenhoek, Antoni van Collected Letters of (edited ares oeras 


Tom Goodey, ! 
Banyan Wh ce ba sari Dadi sa ema: 


Lambeck, Dr. F. © 5-Hydroxytryptamine In a Carcnold Tumour, 910 
an R: Aoi A and other Porphyrin: from Heart Muscle, 


thon of Racem:c Moctures by Electro- 


horeais in a Seron or Magnetic Fald, 499 
Laaboëi, Howard e Ss A Cytochrome Perai- 
L Sir john: Awarded the Devy Meds! of the Royal Soaety, 
1022; work of, 1022 


ranno Bers, Alan : Oll Pollution of the Sea, 1025 
Lenormant, H., and Blout, E R. : Origin of the Absorption Band ar 1,550 
em. fn Proteins, 770 


Genera, 987 
Medel of the Internationa! Association 


personan: of intranuclear Indusons in Virus 

dopterous = Ds Kero Ae 
Phase Coloration in (K M. Dou 
Lépine, Or. P. R.: Nature sod 
Larry, Prof. j.. ; Elecrad a member of the Mechanics Section of the Paris 
? Antibody Chromatography on an Immunologically Specific 


. L168 
+ Suliceous Spicules in the Calcareous Sponge 


rypubsloeaRniee bahbop eg she rit cata (Br. W (Dr. ECR H. Simmeands), 677 
3 Rech aed a iy Dente eMail mt naan Mandible 


In Cyrecuce : 
SM Meore Dr. ie: Aror sad: Dr. L H. 


Lever, |. D., and others : Changes In the Vascular and Lipold Pattern of the 
Adrecel Cortex of the Rat following i ad 
Leveracz, Dr A in ty Phenomena 

Leverhulme Research Pallowshipe : Awards for 1953, I7 

Lenne B At the XIX Internationa! Phynotegical Congress, Montreal, 


1073 

Lavieotn, Or. tda : Growth Response of Trea Seedlings to Mycorrhizal 
prelia In the Absecce of a Mycorrhizal Associaton, 316 

Lavy, Prof. To ony be ee Helen : Literature for an Age of Sdence, 

review by W. Le Sumner, 49 

Lewis, Dr.D.’ A Saye al between Dominance, Phenotypic Scabllity 

and Vartabilrty, and a Theory of Alternatve Genetic Pathways, 


ais Mr G. L. Sas A de aha): TY eet rote 798 ia 
ca rye, 
Lerwts, re ha lecturer In pharmacology at the Unlrersity of 


Lewts, Dr, : Acetylchollne in Bowne 1004 

Lewis, Dri T. rae Electrica! Inaclation, | i 

Layburn, H : Parsons Memonal ee for 1953, 797 

LJ, Prot Choh Hao (Geechwind, Dr. beving L, and) ; Influence of Hypophy- 
renocorticotrople Hormone on a Mammalian 


Ada Enzyme System, 
Liberty" Edveabon andha Role ofthe Schools ın e Modern Democracy 
g Sio seo and, SE 


Directory of, in Africa South of the 
Ifor Africa South of the Sahara), 233 


Library Radics : Annual Conference, 191 

Year Book for 1953, 234 
Library Classification of . R. Denlson Purchon), 940 
Ls la Great r. H.T. , 60 


Library Facilities in the United States 
Liebmann, G.: Recent Research in Electron 
A Realstance-Network Analogues 


A problema 78 


for solving Plane Screes 


XxxVIt] 


Life: Mr. er dosh rida the Facts of (Prof. George Gamow), revrew by 
umer, 
Preble of (Lachwig von Bertalanffy}, rerew by Or Airah Nesdham,!i!9 
Through Movement to (john Arthur), revsew by T. H, Hawkins, 7 
Life in aD. 2000 (Royal Sonaty of Arts Bicentenary Essay Compenton on), 


Life of Plants’ Nitrogen in the (Dr. Dimitri: Prianischnikow), translated 
S. A. Wide, rera by Prof. A C Chibnall, 513 

Life History of Manne Faunas, bilgi by N. B Marshall, 644 

Light . Reducoen in, accompanyi een aaa Heavy Raln (Dr. YY. R. G. 
Atkins and Pamela G. l leakinal: 

Ught (Plane Polarrzed) Motor ves evoked by the Dorsal Ocal!l of 

aldrichi Parker, and the Orlentation of the Fly to (Dr. 

W. allington), 1177 

Light com ag re Winger Theory of Incarference and 

Light a places baa Factors modifying the Influence % , Michael 
Evenari, Dr. Gert Neumann and Dr. Gabriel n 

Lignin Chamniatry and the Taxonomy of Higher Planes (G, H 

ley Gibbs), 25 
Lillie, Dr, H. Chl Pollution de ra See, 1026 
Lumnobogy Mola oly ysis Congress of (Prof F E. Pricsch}, 608 


»N. Towers and 


ec Intern pezi Assocaton of: Twelfth Incarnational Congress of 
aon + 
rs, 389 
Prge Crepidula fonmucata) The Amarican Sipper, in Milford Heyen (Dr. 


A. Cole and R. H. Baird}, 687 
Lincoln, B.: Elastic Deformation and the Laws of Friction, T wrotumn, 234 
Lind’s T nt of the 
james LI nth additional 


Notes (edited ae ae P. Stewart and Dr. Douglas Guthrie), 50 
n ain aronrytes, 
Lindegren, Prof, Cari Heteros Sacch 00 
Lindhey, A. L. G. Appointed to the Board OE Secor at ee anera] 
Electric Co., ‘ee IOI ; work of, [0 


Lindstrom, Dr. B, and others A Comparison between the X-Ray Absorp- 
ton and Optical Interference Methods fe for the Mass Detarminacon of 
Bi cal tructures, 104] 


LUnear wator ,' Effect of Anomalous Attenuation In a (C. W. Miller 
and G. Saxon), 463 
Linkuge between Pulmonary Tumours and Vestigial Tell in the House 


Mouse (Dr, YY., E. acon): [007 

Linschitz, Dr, Henry, and Abrahamson, Edwin WY.” Kinetics of Porphyrin- 
catalysed Cheruluminescent Decomposition of Percordes, and the 
Mechanism of Photosenstrred Qoadanon, 909 

Linser, Dr H.: Chemical Structure in ralaton to Plant Growth-Regulating 

L EARR E EAE | Speci nd a Hypoth 

pase CERTI C-k amea ts nay and s exs of the 

Mechanism of tts Action (j. E Scott}, 777 

‘Lipase’ jn sa pun Epithelium and in Mucus-secreting Calls (B. F. 


. A. Lowern, 740 


nj 
Upd Chemistry Progress m, rerien po far 
Itchel j, 124 


Lipld Extractor: A Micro 

Lipids * Brochemical lee of Cat owl Flemish Acadamy of Sclences 
Colloquium on), 573 

Pro In the letry of Fats and other (edited by Prof. R. T. 

olman, W., ©, Lundberg and T. Malkin), Yol. |, review by Dr. |. A 


Upmann, Dr, Fritz (Krebs, Prof. H A ,and)- Awarded feleely, the Nobel 
Prema for Medicine and Ph for 1953, 837 ; work of, 837 
Lipold Pattern of che Adrenal Cortex of the Rat following H 

Changes in the Vascular and (J D. Lever, Or. D. B 
Dunne), 33 
Lipehice, Mise Rakome, and others: ration of Calf Thymus Deoxy- 
nbonucelc Acid Inte Fractions o Different Compasinon, 289 
Lipson, Dr. H. + imperfections in Metais, review, 266 
avete: (eam) A A nee Type of (H.M Long and Prof. F E. Simon), 38! 
Liquid umns An interferometer for Simultaneous Observation of Com 
cantration and Concantranon Gradient In (Dr. W. Wensen), 46i 
Liquid Flow in Paper Electrophoresis: Reduction of (M A Jermyn and R. 


Liquid, Sanallatien Detectors: Determination of Total Radtoacd vi 
wang (F. Renes R. L. Schuch, C L. Cowan, jun., P, B. Harrison, E. 
Anderson and F. N. H ), 521 

Liquide ick), Pastes and Slurmes: The Moang of (Brinsh Sodety of 

ony poum on), 384, 646 

Letera Infection In the Gulnea Pig ‘caused by Feeding with Aureomycin 
(Prof, Parvo. Reine, Aune Raido end Unto Vartervaara), 767 

Literature (Rubber) > Clasmfication of, 144 

Literacure for an Age of Scence en Hyman Lavy and Helen Spalding), 
revrew by W L Sumner, 4 

Literature for che Medical Man Lighter, IOI 

Literature and Scence > Lecture-recicals of sound-recordings In the study 
of Munc, Drama, (Brush Insutute of Recorded Sound, Ltd., in con- 
Junction with he roment of Extra Murel Studies of the Univer- 


physectomy : 
and M. P. 


SP o Mandon: 
Litherland, A E Aol nted by th i Society to a Rutherford 
Memorial Sciolershipar the Atonic ergy of Canada, Led. Chalk 


River, Canada, 185 
Lithium ee Boron and): Recovery of, from Nuclear Research Emul- 
nons (M L. Smith} | 
Lictle, Dr K- Use of Pission-Product gane 148 
Lirie, P. Fs lonization Phenomena in G 
Lictle, ar ode a Postgraduate S deren ern by the Shell Petroleam 


Littlefield, Dr T.A * Recent Developments in Ultrasonics and Optics, 443 
Littora! Molluscs Rate of Actryity as a Function of Incernudal Height within 
Populacions of some (Earl Segal, K Pampapath: Rao and as VY. 


ak }, 11CB 
Liver Saree Growth C Bremen VI in (G ] Y. Nossal and 


M da Burgh 
Lyver Ra) desert RE D of Vitamin A Esterase Activity In 
Iyana ia li Deuel, sun}, 120 
Liver P the Chi lycogen in the Dividing Calls of the 


Rf. O° nei ag! cra 
Formia : Maturation snd Probable Gynogeness In 


Lrver 
the lor. Ann R ria a 11d 


INDEX 


Ltversidge, Miss Joan Excavations at Mergidunum, 192 
gellar pg a of Dipa! Computng Machines in Engineertng 
ustry, 65 
Livestock © Quality and Quanuty of Protein for Man and (Dr. D. P. Cath- 
bertsoan), 434 


} 

Livestock (Britain’s) Problems in providing Ranons for (Scottish Group of 
the Nutrition Society Conference ont, 844 

Lrvestock (Farm); Prevenove Mediane among (Britsh Association for che 
Advancement of Science, Secoon M re), Dascusmen on), 561 

Lhying Body (Prof. Charies Herbert Best Prof. Norman Burke Taylor), 
third ediaon, review by Sir Charles Lovatt Evans, 4 

Living Celb . Determination of Mass, Thickness, Solid and Water Con- 
centradon In (Dr R. Barer), 1097 

Lying Organem . A poche to the Theory of the (Prof, YY. E. Agar), 
second edition, reemw, 723 

Ponpon: David, Statue of, unveiled at the Royal Geographical Socety, 


the (Dr. F. Gavosto and Mre. A. Acq), 406 

Locher-Ernst, Prof. Lows . Einfuhrung In die freme Geometrie abener Kur- 
ven, revtew by Prof. H. T. H. Pragpo, 269 

Lochte Holtgreven, Prof, W. Lonizanon Phenomena in Gases, 798 

Lochte Hol » Prof W. and others « Production of Magnetic Fields in 
Liqui Mercury by Mechanical Motion, 1033 

Lochte-Holtgreven, Prof. W. (Schilling, P, and) . Magnetic Freids measured 
within Flames brought mechanically into Rotanonal Motion, 1054 

Lockiey, R. M.. Puffins revrew by Frances Pitt, 375 


ares: Sir Ben Fifty Years of Powered Aight, 742 
ew building for oa research at the Pest infestation Labora- 


tory opened by, 
oanad of Animals, review by Dr L Harrison Matthews, 690 
Locust (African SL alg wad geri Aca Movements Bt cha: In the Solitary 
ase and the Dynamics of its Outbreaks (J. T. Davey), 720 
Locust (Desert) (Schistocerca gregana Forsk) ( didm) ° Thalytokous 
Poe iencat ee far Four Generations in the (Dr. A. G. Hamilton), 


Locust Swarm a h Sa Recent Developments in the Usa of Aircraft 
Ral mey and H. |. Sayer), 224 
mo during Embryogenesis Acuvity of the Increto 
of—Function of the Prothoraac Glands (Dr. Bryn M Jones 
551 


Locusts : Formation of Glucomdes from Phenols in (Cela M. Myers and Dr. 
LN. Smith), RnR 
Slow’ and ‘Fast’ Nerve Pibragin (G. Hoyle), 165 
Lodge, S. M. (Burrows, E M., and) * Culture of Hybrids, 1009 
Lolfar, AlHred, and Ginsburg, Dand: A New Synthems of “araroa ee 
Logic: Methods of (Prof, filiard van Orman Quine), revi by F. i 


Rawlins, 
Logic of Personality (Bernard Mayo), rwa by Prof. John Cohen, 698 
Logic, Philotophy and Psychology of Business Decon- making under 
urcartainti (Broi ey for the Advancement of Science, 
Logic and Probab s E Easley eek by $, A. S., 325 
c ity . ein e), ew by 
Many-valued (Prof. |. Berkley Romer and Prof. Arwall R. Tur- 
a pE] review by P. l, G. Rewlins, 928 
London Mint: The, reveew by Prof F. C Thompson gal 
Landon Schoo! of Economies and Poliacal Saence Reappolntment of Sir 
Alexander Carr-Saunders as deputy Aahar of the University 
of London, 18 
Trtle of reader tn In the University of London conferred 
n Dr. ee rd T, Himmebvrert, ! C85 
ygsene and Tropical Medidne Appointment of Dr. 
JH Te Brotherton to the Unrversity of London readership In public 
health, I 
Tithe of reader in @n , R3 ER to hygpens, in the Universtty 
of London conferred on usvine, | 
London Town (Sir Henry Self), Ee 
London Weather’ A Century of (WY. A. L. Marshall), review, 1020 
Long, G. (Caldin, Dr. E P, and Equilibrium between Ethoxdde and 
Hydroxide lom in Ethanol 
Long, H. M., and Simon, Prof. F. E.: A New Type of Hellum Liquefier, 581 
Long, WY M. ' (Bronowski, Or, J., and): The Australopithedne Milk Canines, 
251 


Long Ashton Rawaarth vat Grind Cakebrations (R. W. aah 273 

Longitudinal Elastic Waves in Cylindrical Rods (A E D. Slahop), 169 

Lootemore, R.: lonrraton cheeoe in Gases, 799 

Lorand, Dr. L. ‘Adenosine Tophosphate—Creaone Transpheosphorylese’ 
as Relaxing Factor of M » IIB! 

Lord, Dr. K A, aod Potter, Dr, C. Hydrolyms of Esters by Extracts of 


Insects, 679 
Organo insecucides, 944 
Lord, e ary P.’ Eye Movements in connexion with Television Viewtng, 


Lorentz, H. A. (1833-1928). 57 

Loring, Hubert 5., and othars (edrtad by) Annual Renew of Blochemittry, 
Vols 20 and 21, renew by Prof F. G. Young, 928 

Comparatrve ATO ere Taxonomy of the Lemurs and, revrew 

Prof. S. Zuckerman, 

Lort, W. R.Y Appointed culovacion officer, Department of Seance and 

cultura, Barbados, 753 

Louden, Dr. L D : Organic Chemistry for che Honours Student, rere, 
135 

Louns, jean, “ Fou 


oer ty Essences Forestere et Bos du Congo, 
» Introduction, 1177 
Love W }. 3; (edited by) The Changing Fora of Britain, 708 
aves In Earthquakes (Yasuo Sato), 280 
» Prof, Bernard, nod ax, Dr. LA: Radio Astronomy, review by 
"i A Ratcieffe, 47 


rovera Dr. A N aes Progres in Lipid Chem 
Low, of Atomic Energy in 


, renew, 7 
tain for Eien) Power, 


ros 
Low, Dr. Barbara W. Experimental Data end Model Structures for the 
insalin Molecule, [146 
Low-Frequency Notse in the Range 0 5-20 cycles per sec. (jules Aaron and 
- Marthe Henissart), 682 


* - + + 


z 
~ bow è + 


ie aac aba 


oe T F. |.: Magnetic Propertes of the Earth's Interior, 787, errata, 

Lowndes, Dr. A. G. : Nossan as a Tracer Mineral, 636 . 

Lowy, Dr. L lecturer In éxpanmanta! toolagy at Queen's 
U , Belfast, 1173 


t Queshon Conference on), 1172 
, Lord, with the co operanon of): The White 


l 
Lucas, Arthor, zod Bromelle, Norman: Syntbetc Materials In Picture 
Conservation, 752 
Luck, |. Murray, sp A (edited by) . Anul Review of Blochennstry, 


Vols. 20 and 21, review by Prof. Young, ? 
Luckey, Dr. G. W. : Impurity oer 266 
Loderrtz, D. : cal B44 


» Prof. by , 99! = > 
Lu z A W.: Metabolic Influence of Insulin, 1073 
“Andi ot thar Production and Use in Industry, 330 
roup of the Instraute of Phymcs Conference on), 


Lumaden, Dr. T. W.: Death of, 1081 
Lundbak, A : At the fourth mesdng of the European Association of 


cats, [90 
Raster’ in the Chemistry of 
A. Lowern, 740 Í 


Lundesirdh, Prol. H. : Complex Reactions of Cy c 303 ro 


nous « Pror oh thes 


Lundsgaard, Dr. E : doctorate in science of McGill Unrvermty 
conferred on, 1074 
Lundy Field Sheth Annual Report, 14 
: At the XIX International Phywological Congress, Montreal, 


073 
Lynas, i t ciraaen of Athlenc Training, 936 
Lynch, A. C. : Electrical Insulation, 9 
Lyon, D: C “Aba tad E oia cl O Uganda, 1085 
: Trienmai award of the Coopers Hill War Memorial Pria aod 


: uency Electrica] Measurements, 
Lyttelton, Olrver: Statue of d Lhnngstona at tha Royal Geographical 


Society unvelled by, 795 


M caurney, Dr. C B. M., and others - A Fosil Human Mandible from a 
Levallotso -Moustert 


1176 


erustry, 59 
McCalla,A. G.* Elected a Pellow of the Royal Society of Can 
Provisomung icons 


McCance, Prof. R. A (Hervey, Dr. G. R, and) ¢ 
In the Feld, 974 
Piomaan, ory Frank : Oa aloes agricultural adviper (technical) In the 


States, 654 
McCartan, Miss L. M. C.: Awarded a a Nature Conservancy Research 
Studentship m Loony: 708 
McCleery, R M- A a Beidsh Memora! Fund Fellowship of the 
Maccoll, Dr. nes na ol reatiel in chandees/iacte U trarsity of Loadon 
l erin Q 
conferred on, 60 i 
Tarbidity reducing pay ol anan Ma 
-destroying Enzyme on Sheep Submandibular Mucold 
McCrea Prof W H oe 


, rere, 3 

octy Studies on Sicona Nubbarandindee 
lecturer In chrti engineaclng (hydraulics) 
fast, 60 


University; Bel 
On Willam D., and others : Effect of Motybdenum sah pola! on 
Reductase to Cell-free Extracts of of Newroapora and Asperguiaus, 


H 
MacEwan, Dr D. M.C. : Advances In Methods of Studying Clays, 288 
McFadyean, Sir Andrew : Addres at the Annual Conference of the Lnet tute 
Personnel Management, | 086 
Macfadyen, WA Sa phuti in African pop Site ‘i 
a Appointed veterinary officer a, 

Dr. A. S.. Nature and Constitution of Yiruses, 106 
MocFarewe. D Dr. G. G. Promoted a Deputy Chief $clentific Officer In the 
McFarlane, | Appointed ugh Wood M | Fellow In the Departmen 

ane, ugh emoria n the t 
of Mining in the Unrversity of Leeds, 995 


McDowell D. M. _ Appointed a 
McEl 


McGill Unrversrty, Montreal. Symposlum on Microweve rapes under the 
joint p of the Electronic Ressarch Laboratory, of 


n scienca conferred on Sir Henry Dale, Dr. E. 
end Dr. W. R. Hess, 1074 


renar by Dr. Y. Yand, 37/ 
Machines & penser (Louis Couffignal), revsew by Dr. Y. Vand, W! ’ 


INDEX: 

*Medilrath a ee Flick for 
i ; Coranon 

wal Cobalt + 


La w . z ry 


p00 4.4 


research and teaching In Animal Huot 
wealth Screndfic and Industrial Reasearch Organma- 


ran om At the XIX International Physiological Congren, Mon- 


Macintyre AL K: Physiologica! Theories of Learning, 1074 
Mackay, Donald, and others : Scienca and Parth To day, reveew by R. Bright- 


an, $57 
MacKay, Dr. D. M, : Crbernetics, 648 
McKay, H. A. C. : Sojationa of Electrolytes In Organic Solvents, 149 
Mackay, ae : Appointed forests, Northern Rhodesia, 69 
a and Albumin En. an lipia Phywlotogical Activity, 


Mackay, Or. M, EL, and others : Tp y ce he Gilles Fie eS Famas- 
an A enpa B di 
McKenna, T. A.: Honorary degree of LL.D. of the University of Sheffield 


to be on, 1085 
E Dr g Intemational Co-operation In Scence, 2! 
McKenzie, H. A. ron a G. M, and): Bond-Orders in Aromatic 


pocneds, 
Mackenzie, Dr. Cal C.: Advances In Methods of Studying Clays, 287, 


errata, 
Mackey, Or. S: On larve for a year from the Unrveralty of Leads to go as 
professor of chdi engineering at che Indian Insotute of Technology 


ag thane Ley yin neve of Beochemiu- 


Madda, h De. N. A. : 
ONS tad director of tha ed Psychology 
Research Unit of the cal Research i 
man ai 
W. and Grant, Capt. C. H. B. : Airds Gf Faneri ana 
North Eastern Africa, raram by Sir Landsborough Thomson, 22 
Mela Anne: Protective Effect of Aged Vaccines on a Neurotropic Virus 


: Awarded « Laverhulme Research Grant for 


7 
: Interaction batwaen Crystal Slip and Grain Boundary Move- 
= 300 


McLeod, james Archie (Fardin koba < ir and): The Zoology of Tape- 
worms, rerem 

Macraililan, Comdr D. tkani, R C. H., R: Wares and Tides, reve 
by K. F. Bowden, 268 

Macmillan, R. H. : An introduction to the Theory of Control in Mechanical 


McLean, D. 


: Elected a Fallow of the Royal So of Canada, 1176 
pase D.P Awarded a Leverhulme Ra Grant for 1953, 17 
HPhllipe | (Breyer, Dr. B. and); An Indirect Polarographe Datarmina- 
of Calcrum, 257 


MacRae, T. P. and others: Structure of Wool, 673 
Theory of Mahle ti and Diffraction of Light from Finite 


pmants In Ultrasonics and Optics, 444 

lonzation Phenomena i Gases, 798 

Base, chilled against Acid agma (Prof. L. R Wager and Sir 
saar ape (Dr. Sore Le Reynolds), 9 

tron Scattering Cros-Sections of (P. A. Egeistaff 


Electrophoresis In a 


ms E une within Flames t mechanically Into Rota- 
timal Motron (P. Schilling and Prof. W oltgreven), 1054 
"apnoe Frakt a uid M Production of, by Mechanical Motion 
Grien and Prof. W. er Eaa 7 1053 


ush Assocation for the 
ahemauca and Physics), 
Dwcuritos on), 786, ertotum 


Magnetic Resonanca me ea (lide: A Rapid Method of obtaining 


ie Mb decal 
Alterrreting-Current Energy Loses In Iron Lamina- 

GOA f I a 

t a 
Or, B (gl the Parine and ‘ther Oceans Meteorological and 
I’. 

Magnecical iy Arcrcind ios: Electrical Contact Resistance between 

(O Wuman), 917 

Magnets : Nuchear 


(Prof. T. Nagata, $. Akimoto and 5. Uyeda), 630 

“ * te ta * 

Magretrxacion primio nada: Salf-Revartal of Thermo-remanent (Prof. 
Takan N a 

Magnt, Prot G. È : ax-Raerio,' a Non-Mendelian Character in Drosophila 


: a ENO A 1074 
SAA and others : Scructure of Adenyiic Aade: a and b, |184 
anobls, Prof. P. C.: Organization and Personality, 476 


- Mahler, Prof. K. : Abelian Modalar Functions, renew, 


Meblowen, H. A.: Impunity a, 386 
Malstre, C. D. F. Scantey, 140 
Matre. ‘Afflarcy’ tn Catchesde), t12; (Dr. Donald Michle), 
tt3; er E. Wallace}, [13 
Hoon Aud in (Bruce B. Stowe and Prof. Kenneth Y. Thimann), 


Pre-Columbian, in Africa n M. D. W. Leiba do 
Re eee boven o mdarw. : Restatance to the (W. R. Staaton 


+ 


=- 


x] 


Makino, Karashl and PAEAN Substances In Bone -Marrow Pxtract 
lacon of Blood, 205 

ee Karim, d others: Oronc Acid as One of the Growth factors of 

Malachite Green © Reconstitumon of Yirus X-saturated Potato Varlecles 
with (Dr. D. Morris), 816 

Maleris! Infectons tn Anopheles ganbioe: Inter-relations between lara! 
and (Dr. R. C. Muirbead-Thomsan), 352 

Maleya, Tree-Spottin In, review by Dr. Di, L Bor, 827 
etali Trees of (E j. H. Corner), second edrdon, review by Dr N L 


r, 827 

Wile Cells of Vagmule moasteta > Go pon the (Dr. M. D. Ln 

Malian, T., ang others (den oe ia cha Ch eciietey OteGael 

ellan, o n the Chem D a 
by) Progress In the “pre 


er Lipids, Vol. | 

Malley Laat -Colan S.M. K.: Mediane—a T Technology or a Profession, 

Mallyon, $A. ‘Rabblt-Gale’ in the House Mouss, 312 

Mammalian Adaptive : Infioance of Hypophysectomy and 
`of ormone on a (Dr. Irving L Geschwind and 


Enzyme 
of Adrenocorticotropic 
Prof. Choh Hao LI), 
Mammalian Blood : Formaden of Thromboplastin In $hed (Dr. P. Fanti and 
R. A. Heyes), 303 
Mammalian Enterochromaffin Cells: Detection of §-Hydroxytryptamine in 
(Dr. R. Barter and Dr, A. G. Everson Poarsa), 810 
Mammalian Semen: Glyceropbotphoryl Choline as a Precursor of Pree 
Choline tn (Dr. rran undan eo) 597 
Mammals n {C R Aostin and A. W. H. Braden), 82 
Sub-D: e Varfauon Ín Man and other (Dr. Leo Sachs), 


Ventmadar i Celle In (Prof. G. A. G. Mitchell, R. Brown and F, B, 
Cookson), 8 
Mammoth Hunters PASA a, 570 
Man a (Or. L S. Weiner, Dr. K. P. Oakiay and Prof. W. E Le Gros 


Rsca Crosang In oon review by Dr. H. Grim 137 
Toxic H of to (Dr. C. Decker), II 
Udimacon of Purines read ‘Nudale Synchems in (Dr. Leonard 
Harmiton), 457 
Man's Dxlemma: The White—Food and che Future we Boyd -Orr, 
with the of David Lubbock), resar, 


Man (Foal!) : A New, from South Africa (Dr. Jsa Traon) ke 
Man (Modern) : Modern Science and (james B, Conant}, reveew by R. 


» 337 ‘ 
Man and Animals: Chemochera Dr. A A. Shooter, 644 
Organic Manures and Fert 


on}, 
ides and Antibiodes In (Dr. |. Stewart Lawrence end 
Prof. john Prancs), second edition, review by Dr. R. A. Shooter, 644, 
haig dk gar Quality and Quantrty of Protein for (Dr. D. P. Coth- 


Man and arkar hamal : Sub-Diplold Chromosome Varfation in (Dr. Leo 
Ma panar Scans] and po ee ee: 1113 
an t- 
r bree EEA TE E TE E ARTEEN 
Dairy Catia (Dr. K e A: 1193 
, Tey , 370 
Philosophy for nies Se cua te, Ltd., Bookdet on), 612 
Tranwng for teh Association for the Advancement of Sdence, 
Sections F ( ela and L (Edecation), Drseuston on}, 693 


Management, Britesh Inetitute of: Anoal 
Sarvey of Administratrre Sodies in Britain, 795 
Execotive 


Development Programme, 796 
Management of Forests. Planned (N. V. Brasnett), revrew by Prof. H. M. 


ca, 636 


and Education of, 714 
of the Third Conference of 
of riers a al T 


Mandible: A Form! Human, s me ge gh T ouier lan Horinon fn 
Cyrenaica (Dr. C. B. M. ghar eed . | CG Trevor and Dr. L H. 


Manley, Prot G.- Clmanue » 1167 
Manley, N.. Appointed Trinidad, 1085 
Menn, Dr. Frederck George, and Saunders, Dr. Bernard Charles ©- Practical 


te Chemistry, third edicion, revnaw 

Manning, cata of ladowcrie| a Salters’ Fellow for 19 
ustrial Chemustry, 59 

Mannkop®, R- : lonkeation nonan Gases, 798 

Manague, b., and Mom, M. 5.. Resimant Membranes from Wool and Halr 


Fibres, 806 
Sag fae officer, British Honduras, 1085 
IdendAcatien of Hevones by the Ulere-Violet 
of ther lons, 23 
Mandi W We W. W. afour aea maoa e Evenman e yoa Lol 
Manson-Bahr, Sir Philip = Natural Hetory of infectious larare gies 
Manton, Prof. L, and Shivas, M * Two Cytological Fo pater 
virgmianam in Eastern North America, 410 
Menures und Pertilkeears: Organic: and the Producmon and Composition 
of Food for Man and Animals (Section a Conpeaye Medicine of the 
Sodety of Medicine Diacummon on), | 
Marar, $.: Action of Drugs at Antonomic Gh yis, 1073 x 


: Death of, 524 
of Radio lostruments, 985 
Freres Reaction, |186 


peanas research scholarship by 
Courtecids’ Scentfic and Educational Trust Pund, 363 ve 


Margduaum * Excavanon of a Treverse of (Dr. Faltx Oswald) 
Be (Mies Joan Dyers oes): 92 
Marine Beds : a on of Phocene and Plelstocane (D. P. W. Baden- 
Marine ati Laboratory, Woods Hole: Lalor Post-doctoral Fellow- 
ships lp Biochemistry, Blophystcs and Physiology, 1085 


Cai 


‘by the Salters’ Insti- 


INDEX 
Marina Blology in the Irish Sea, 59 


Marine Paunas ; of, review by N, R. Marshall, 644 - 
Marine Ash: Relation of Chemical Structure to Irritant aig eee p es 
oe a Hiatt, Prof. John J}. Naughton and Pro ald C. 
» the Conunental Shalf and, 1063 


atthews), 
Marine ferrari National Soverel 


Mark, Prof. H. F. : Polymer Saence, | 

Markey, Pa and others : Fine Structure in Polyethylene Terephthalate 
Fibres, 806 

Markham, L J’ rity Phenomena, 385 

Markham, Dr. R. . Natura and Constitunon of Viruses, 106 

Marr, ge ald novel lecturer in veterinary medicine at the Unrverslty 
o 

memoni Di ok tic a wom 778 ] A and) Errors in the Estimation of Senai 


Marsh, R. EAN. eiad iy Y ton Research Statdon-—jubilea Celebrations, 1273 
Marsh, R. W. £ hie Wallace Prof T., and) - Science and Fruit, revrew 


Marshall J.S. the Elected « Fallow of the Royal Society of Canada, 1176 
Marhel tT and others An Unknown Add from Brain Extracts 


Haia. N. B. > Hretory of Marine Faoneas, review, 644 

Marshall, YY. A. L.: A Century of London Weather, reveew, [020 
Marshall, Dr. W. į ng and Tanning, [03] 

uortne Tens tn Australia on the Kallor Skull and 
GIN), 409 

‘Lipase’ in Gland Duct Epithellam and In Mucus-secreting 


nted ra Peder officer, Federation of Malays, 753 
ROR of review, 267 
Distribution of Copper Fungicide Deapomts on Plant 


W.: Plastic Deformation of 
f. Le H. (Caro, D. E, and): 


Martin, Metais, 572 

Marun, Yalocaity of Sound in Alr at Low 
oer bag” 

Martin, Prof. L. P.: The Mutation Theory of Evolution, 22 

Martin, R G. : Electrical Inruladon, 9 

ime Fal P. Tire Scott, and): Phosphate Absorpecon and Urifbra- 


iida) ‘ ocational Trust for Women, 186 
Masing, Prof. G. : Plastic Deformation of Metals, 572 


Paeon, Ei da acd Ramanadham, R . Photoelectric Raindrop Spectrometer, 
Mason, J. E: ted geclogzst, somaliland Protectorate, 1030 
Mason, J. H. : pisia linsulatton, 10 
lon on Phanomena in Gases, 799 
Mass (Dry) > Determination of, Thickness, Sol! and Water Concentration 
In ng Calla (Dr. R. Barer), 1097 
Mam Determination cal Structures A Comparison between the 
X-Ray Optra) Interference Methods for the (Dr. 


Absorption 
H. G. Davies, Prot. A. Engatrom and Dr B, Lindstrom), 1041 
Mase Spectrometry (Report of a Conference organtzed by the Mass Spectro- 
T E review by Dr. james Bell, 


ted (Mass S Panel of the Hydrocarbon Research 
roup of the Institute of leum Conference on), 442 
Massachusetts Institrte of Technology : Scholarships In Scleance, Technology 


and Aren pcg 

Mast Cell Granules in Connective ioe Extraction of a Hepann- 
Ite Substance from (Dr. M. 

Matalon, Dr. R.: Collo 


Koksal), 733 
ee eee 19 
Matell, Dr. H. : Chemical Structure In relaton to Plant G -Regulating 


Congress of, 1033 
: tha Poundations of (Prof. Raymond L 
revrew by F. L G. Rewilne, [020 
, at Nottngham, l4! 
Applred, at Swansea, 15 
Mathemancs and $cence “Teachers in soang. tae for Sadam gel of 
a Commrttee on, by the Secretary of td, 750, 
Mather, Prof. K.: Genetics and Plant Pachology, 99 
af Dr. Willoughby Gardner, 4 


ons eran bg in Ona Solvents, [30 
pve Dimorphiam, 144 


Mathieson, M T 
Mathur, $. Cu and others : Varretal Reaction of Jowar to Graln Smut, 591 
T.: A Relativistic Treatment of Rigid Modon, 858 
Matrchinakl, M.: ba Costnydaee Eons ng of the European Assocation of 
Matter ( sepals oe Equations of Motion ar of Special Relativity in the 
Variables ($. F. B. Trabi), 1147 
Matthew, Prof. T. U.: Postgraduate neering Production Courses in 


the Universrty of Birmunghem, 59 
cian ol Tret Donald C., and others : Ralation of Chemncal Structure to 
Irrttant Responses fa Marine Fsh, 904 
Matthews, Dr. La Marton. Locomodion of AnJmals, review, 696 
rtemerth Í 


The Fou 


nternatonal Congress on Zool 
Mecchewns, W. D, Gar Dr, F W., ead): Aud eas Spectrum 


gig eye Rev. W. R.. Ratetion of Religion and Scence, 376 
Marack, Dr. we T. R, and ochera: Milk Pasten » Planning, Plant 
Operatron and Control, 3333 
Maturation and Probable Gynogenesis In the Liver Flake, Fasciola hepatica 
L. (Dr. Ano R Sanderson), 110 
» St Ar She eh ena AT she European Assocation of 


neers 
May and , itd: A Medico! Bulletin, iG] 
Geant of £500 for research in the Department of Pharmacology in the 
University of Leeds, 895 


INDEX xli 


jga ea Sap ut, Haroki, and) isms and Regulat- 
Ing System AD bag BEbedes Ù, rra by Prot | Grel rag 91 
Maynard, J C.: Prpa ter istry by British 
anesa, Ltd. 


422. 
Mayne, Dr. K L and een Production by Cosmic Rays of Heltum-3 in 


CosmicRay of Hellum In Meteorites znd thelr Ages, 1168 
Mayne, VY. $ maroana: Muleant In South India, 85 
Mayneord, Prof. YY. V.: Use of Fuson- Product Radiation, 148- 

Mayo, Barnard : Tha Lore cf Parsondikiy, revieer by Prof. John Cohen, 698 

Mayo, B. |.: Recent Research In Electron Optics, 6! 

Mazumdar, A K, ar Dr, P.B.: Amsoctation of Xylan with a-Ceilu- 
lose In Pear 

Mazur, P. : Thermodynamics of Irreversible Pisctrochodiiga) 


Meade, F. E. ; Ai of Prot $. Parkar Smith, 48 
Haasareroent of Colonization and Survival of Sail Farana In Detached Pant 


Measuring consumed in the Metabolism of Small Animal: A New 
of (Prof. Y. Capraro), 815 
Mechanical near An Introdection to the Theory of Control tn 
(R H. Macmilban , review by Prof, | Greg, 91 


Mehana Engineers, Insertution of: Premdennal Address (A. Roebuck), 


Mechanical Motion: Production of M c Frelds In Liquid Moton by 
(F. Burborn, H. Gren and Prof. VY. Lochte-Holtgreven), 1053 
aa e I R Dine ty RE D. 


Mechanics : e by Dr. R. E. D. Bahop, 973 
Mechania in Brrtteh Un ties ' of {R H. 1 Macmillan), 898 
Mechanism of the Incorporation I rski nto Adenonne Monophosphate 
urray Seffran and Eduardo Scarano), 449; A New Phospholinasa, 
bokinase (Eduardo Scarano), si. 
Mechanilem of Phage A jesastzt and Walther F. Goebel), 622 
Machan of Phosphor ip te: Nepi ratory Caan (Ors E, C. Nater}, 


Geen of Photoeermtizad Oxidation : Kineta of Porphynn-catalyeed 
Chemiiuminsecent Decomposition af Decoder: ene: oe gar 
Heary Linechitx and Edwin W. Abrahamson), 909 

ana is E E Procemes: Actomstic Control of, rermew by 

eda des ,and others: ‘Actively Acquired Tolerance’ of Foreign 


is, 
Medical Bullet (May aod Bakar, Ltd), [01 : 
Medical Man: Lighter Literature for the, 101 

Medical Research in the United States (K. M. Endicott and E. M. Allen), 1172 


Medical uncal . nttnent of Dr. N. H. Mackworth as 
director of tha Ap hed Research Unit, 278 
Report for the Year 198 [I 444 


_ Appointment of new macibers, 485 
Grant of £600 for tha malotenance of a research worker and the 
expenses of research in micro 


of Blochemlstry in the Un of Leeds, 895 
Appointment of a Clinical Board, 1130 
Medical Research Council (Laboratory Animals Bureau) Memorandum on 
Myxomatoes In Rabbita, ay ee 
Medical k and Gy cannar Sciance, Institute of, Adelaide: A aneTISRS of 


W. Roman as head of the Division of Biochemistry, 
Mediane-a Technology ora Profession (Liaut.-Colonel S. M. K Mallick), 


Medicine : Preventive, among Farm Livestock (British Assoaaton for the 
Advancement of Science, Sectiod M (Agriciiture), Discusion on), 


Medicine, Royali Soc of - Jenner Meds! awarded to A. T. Glenny, 734 
Wy Aae Library to be opened by the Marquess of Salisbury, 


n 
Mediana, Royal Society of ection of Comprrative Medidne) Discusion 
on Organic Manures snd Fertilizers a the Producton and Com- 
Beaten of Food for Man and Anmmak, |! 
Jnr is to Age Ancleot and, ee by Dr. joseph Needham, 
Mediterranean Coast of lecuel: New Erythrean Fishes from the (Dr. A. 
Ben-Tuvia), 464 
Mediterranean Sea: Selemic Refraction Experiments in the Indian Ocean 
and In the ray T, F. Gaskell and |. C. Swallow), 535 


redline Ene uclear Phymca (University of Pittsburgh Conference on), 
Medullary Bone Aytan us T Taylor ana Dr. }. H. Moore), 504 
Meek, and Saxe, Dr, R. hranon Phenomena In Gases, 790 


A A Stowropears v 

, Dyeing and Tanning, [031 

Mehrotra, Dr. R C * Preparation of Aluminium Tr-$oaps, 74 

Mehta, ie Rand others’ Varletal Reaction of Jowar to Grain Smut, 591 
dae „and oona Glutamotransferase in the Chick Embryo dunng 


ratanapbcr aera Effect of, on Aarnen of Wisual Purple in 


(Prof. Toumas Hansoka), 866 
Meidau, Dr. Robert, and Raberteon, Robert H. $. : Thermal Decomposition 


F. E Simon), 746 


Melts The {insucoton of 
renew by Prol. F. C., Thompson, 1067 
In Electron Optics, 6! 


eae review, 560 > 
Denean aboro Mousa 
chiens ¢ Grobetel 


n 
ae ogland Hair Fibres et Manogue and M. $, 
Men of the Trees, ofthe. Summer Lssue of the Journal, 404 
Mendelssohn, Dr. K. oft 1 abietirh tha B96 
Meng, oy . At tha Internationa] Physiological Congress, Montreal, 


Timowe separtta by 8 bye (Or 


Menon, Dr M.G.K ; Awarded a Senior E for 1953 by tha Royal 
Commiston for the Exhibuon of 1851, 
Hason. D M7 K, and others A Plasmodium in Camon Indian Partridges, 


Hauan Cycle’ Yanadom in the Contant of Deoxymbonuclele Acid in 
the Human Uterine and Vagina! Receptors daring the (R. Vokaer, 
Ch. Gompel and A. Ghilazin), 3! 

Menter, |. W. ;: Recent Reseerch In Electron Op ey Se 

Maentxer, Dr. C. : Chemical Structure in relation to Plant Growth- Regulat- 

Activity, 710 

Hanna Brot Done Donald H. : Frying Saucers, review by Dr. C. E. P, Brooks, 220 

Menzel, H.. At the fourth meeting of the European Association of Explore- 

tion on Geophyncises, 190 


Menzel, Prof Rhythms, 943 
Mercer, E. H. 1 Resistant ponents of che Cortex of Amme Hair, (64 
Merck and Co Inc.: The Merck Index of Chemicals an d Drugs, socth 


edition, revtey by Prof. ] W. Cook, 2720 
Mercuric Oxychloride as Tri-chlormercury-cxoalum Chloride (D. Grdend 
and $. $. S4eyniGar’ 


: A Method h Changing the laotope Abundance in (E. Haeffner), 
Mercury (Liquid): Production of Magnetic Felds in, anla Moton 
‘te Burhom, H. Grem and Prof. W. Lochte-Ho )! 

sl the YvYakefiekd Gold Medal of the hovel Asro- 
Meredith, Pro s P.: Dar, Expectation and Decidon in Bunness 


Meredith. Dr. ig Marine Biology in the Irish Sea, S8 
Mertamn, Prof, f Mechanica, Part 2, Dynamics, revrew by Dr. RE. D. 


Merk, H. E and Sees Heat Transfer from Water to lca by Therma! 
Convection, 460 
ntad yetenoary officer, Sara 


Mercu 


» J. 
Mesenchymal Cells ofthe Tall Tip of Rana Tadpoles Regular Occur- 


H plold Number of in (Dr. El 
Maeomeric Effect of the Sapnon Bee ¢ hel Dr. Heh. songs) 237 


Meeomorphic and Si ag eco emperatures : Heating 
instrument for Roe Be niet ert of (Dr, G: AW. Gray), 


(137 
curopoeus, Gervais: First Record of the Rara Beaked Whale, 
fram the VYest Indies UL. Rankin), 873 
Masmar 81 (Spiral Nebula Taa Radiation from the (R 
Hanbury Brown and ‘Haxard), 853 
Meta-aminopheno!. Structure of (M. N. Dutt), 498 
Metabolic cts nidulans .  Nidulin and ‘Usdn', Two 


of Atberguis 
Chlorine contalning (Dr. F. M. Dean, Prof. A. Robertson, Dr. Jobn 
C. Roberts and Dr. K B. re a 
Metabolic apane to Injory: e and the (Rosa M. Campbell, 
an ! 


Galli arp, A. W. Boyne and Dr. D. P. Cuthbertson), 158 
Mecaballemn: T In Rice Moth Larve (Corcyro cephalonica St), 
(T. K. Sandaram and P. S. ‚60 


igher Plants (Dr. S. L. Ranson), 252 
Phosphorus) = $ foma of Mosale Virus on, 
In Tobacco PET mpar i Best and H 
Metabollem \ an rbance of, in 
2 . K. L Altman and Gerald Miller), 
A New Method 
coneamed In the (Prof. Y. Capraro), 813 
Meta bolem on (Sol: Use of the Warburg Apparatus In (A. D, 


cau ls Human Urine (Dr. M. Spa&ek), 204 
Oaai ive Paper Chromato phy or of Tracet Upp with the Aid of 
~- Rachoactive Hydrogen Sulphide IP. C. » 357 
Mecal Finishing, institutes of: Election of om for tons 1953-54, 336 
Westinghouse Brake and Signal Ltd., Prize for 1952-53 awarded 
a aa A. E. Duvies, R, M, and Dr. |. Y. Cuthbertson, 


Hothersall Memorial Lecture for [933-54 (Dr. William Blum), 754 
Mecal Physics : tae In (odred b re Dr. Broce Chalmers), Vol. 3, revrew 
by Or. R W. K. Honeycombe 
Dr. Bice CAG, Vol. 4, reveew by Dr. W. 


PEIRETA A Colonmetric Method based an, for the 
on of Ag 


n in presence of Amino-Aads and Proteins 
tr. AE, 


(D Oxford), 

Metallic nima: n o D. nan: ~Refledon Coatings on Dielectric-Asr Inter- 

Metallurgreca, Institution of : Platnom Metals Exhibtuon to be opened by 
the Duka of Fanann, 39 

Tes ar of ci Metals, revrrew by Prof. F. C. Thompeon, 


the Unrted Steel Com- 
peon, 1067 


F. C. Thompson, 1067 
Metais. im ns in, renew by Dr. H. Upson, 266 
Plastic Deformaoon of (Co repens at Cire, Univerney of Deo a72 
The Platinum (A. R Powell), 700 
Metals, loxticute of: cs rin for the Thermal Treatment of Non- 
Ferrous Metals a renew by Prof. F. C. Thompson, t067 
Modat Awards for 1954, I 
Baari : Score Resistence of (Arvid E. Roach, Cari L. Goodzalt and 
1A. fotta), 301 


Metals (Rarer) : The alany of the (Insctution of Matallurgists), revrew 
by Prof. P, C. Thompson, 1067 
Metale and Al 


loys (Non—Ferrous) : isha ae gall a 


Metamathematics of Algebra - On the (Prof. Abraham abam Robinson) review, |37 
Metcalfe, C. E : Appana cultural officer, Nigeria, 1005 
Meccalfe, Dr. C. R : Atmospheric Pollution on Vegetation, 659 


xİll 


Mateor Spectrum’ The Typical Persad (Dr. (Dr. Peter M. Miliman), 853 
iste eal ial Comets and (Dr. j. G. yee at D Davidson, 


Meteor Streams in 1952 Radio Echo Observations of the Daytime (Mary 
Almond, K Bullough and G. S, Hawkins), 751 
Meteorntes : Production by Cosmic Rays of Helium-3 In (Prof, F, A. Paneth, 
Dr P Reasbeck and Dr K I Mayne), 260 
Meteoritas and the:r Ages . Cosmic-Ray Production of Gan in (Dr. J, Cc 
ea i Mane lan Dr, P. Reasbeck, Dr. $. |. Thomson and 
r. , 
jain is: CTS {American Meteorological Society, the Royal 
cal Sonety and the Canadian Branch of the Royal 
eteorological Society), 103 
hidan a Conference at Toronto (Prof. P. A, Sheppard), 1166 
Meteorological Offica: Geophysical Memoirs No. enperature and 
Humidity Gradlents tn the Firet 100 m. over aN lle England 
(A.C Ber, E. eae AE R. H. Pedlow and K, Stormenth), 193 
ricer clogs en) Royal Election of Officers, i7 
1952 Koadernoa Address (Sir Charles Normand), 241 
Third Annual Dinner (Educaton in aro 
ical Soaety, Royal, in conjunction with nal for the Promo- 
tion of Field Studies Vacation Course in Synoptic Meteorology, 


655 

Meteorological Soaecy, Royal, and others: Meteorological Conference at 
Toronto, 103, 1166 

Maeteorologica!l Society, Roya! (Canadian ea) and others. Meteoro- 
logical Conference at Toronto, 103, I 

Meceoroiogical!l Station at Radar- Sone (Mullard, Led}, 440 

a ia (hit and M c Survey of the Pacñic and other Oceans (Dr. 
B. Cwllong), 

Meteorology : Education in, 1029 

Meteorology fAlpine) Third Internationa! Congress of, 840 

Meteorology (Synoptic) Vacation Coursa In (Royal Meteorological Soclety 

In eee with the Councll for the Promoton of fald. Studies), 


Mecooroiery or Geop oe a Scholarship In (Italian Somety of Geophyna 

and 

Meteors Cee et ice ba De. M. Davidson, 883 

Meteors (6 Aquarid) * Velocity of (Mary Almond), 751 

Methanolic Solution at -80° = Purrficanon of Secretin by Freeing Out 
of Impunties fram (J E jorpes and Y. Mutt), 124 

Methods of ry (Prof, Willard van Orman Quine), revemy by F. |. G. 
Rawlins, 864 

Methods of ch patat A Sa - Advances tn (Clay Minerals Group of the 
Mineralogics ety Discussion on), 287, erratum, 1085 

M -para-benzoqwnone in Ywheat Germ: A Precuraor of (Dr. H. L. 

ungenberg de jong, YY. J Kiaarand | ee ), 402 


Methyl] Bromide  Stenirzaton Mt io with (L B Cartwright, D. W. 
Edwards and M. J. McMullen), 552 
fen Esters of the cet Aas ky APA T Haea Chron 


phy. 

a Sacehiecn ot Cropper and A. Haywood), 1101 
Methylamine and Cortisone a of hraa ehai on the Toocdty 
and Actmity of Nitrogen Mustard (Dr. O, Pecrentk), 454, errata, 


942 
Metrology at the Nationa! Physical Laboratory, Teddington, 938 
Metz, D B Ham amics of Small Vemeis, 1073 {073 
Metz, G : Blological Rhythms, 944 
Meyer, Errn > Public Address Systems, [89 
Meyer, Dr. Hanan, and Riklis, Emanuel Influence of Cations ae the Nin- 
rin Reaction for the Determination of Amino Aade, 543 
D.K. Anticholinesterases, 643 
Mice. Orouc Acad as One of the Growth-actors of (Katash: Makino, Takeo 
Kinoshita, Kryoo Satoh and Tadash: Sasaki), 914 
Protectrre Effect of Vacones on a Neurotropic Virus infection in 
(Anne McLaren), 
Mica on dlp Farm Rats and (Ministry of Agriculture and Pishemes, Bulletin 
No. 30), eighth dinon, 335 
Michaelides, R. C. : Appointed agrouturel officer, Class Il, Cyprus, 571 
Michal, Dr. H. O.: Antcho!:nesterases, 842 


Mehel, }. P.: nee of Protection tn Infections of Trechostrongylus 
, 312 
Michel, R P jh: Mechansm of Formation of the Thyroid Hormone, 1074 


Michell, B. D.- Advances in Methods of Scudying Clays, 289 
‘Affinity’ in Marra, 113 
Miche, R. L. C. Awarded a ists ese foe research scholarship by 
Courtaulds’ Sctentfic and Eda al Trus Fund, 383 
Micro Lpd Extractor (Dr. Pecer Mitchell), 124 
cal Coctano—hdenn- 


Micro-an Qualitative O based an Ph 
fanon of Aruno-Acdds (Dr, A. Lacourt, G. Sommaereyns, C. Fran- 


cotte and NL Ponde, 
Microbia! Nitrogen in the en of the $ 


heep* Conversion of Plant 
Nitrogen to (P, V. Gray, A. F. Pilgrim and R rater St! 
Microtiology (General), Society for: on of Officers, 60 
Symposium on Adapeation In Micro 
Mi c Procedure (Dr. H. G He 
Microhyiid Tadpole, ague Stuart a oe ee and Digestive 
Anatomy rot (Pn | Savage), 354 
iaaiiai Pr dia : seared, (Sonety for General Microblology Sym- 
um on}, 23 
Ni deocyoplirniė Relations [n (Prof. Bons Ephruss), revser by Prof 
C. H. Waddi 784 


ngton, 
east Sint grist) Influence of, on the Virulence of RAgobram 


u(i Harra), 
muntaned in Acseralia’ Directory and Catalogue of 
monowealth Soenuficand Industrial Research O 


( T aera 
aba Accessory Equipment: Catalogue of ( fleas 
Microwave Opta (5 postua at McGill University, Mootreal, under the 

sponsotatip 0 f the Eaton Electronic 


Micro 


aint , of 
Carim Vi atthe Internauonal Saantfic Radio Union in Canada 
and the Unrted States, and the Hlectronic Research Directorate, Air 
Force Cambridge Research Center), 615 

Microweve Pro on: Oceanic Duct and ite Effect on (L. J, Anderson 
and E E. wae 

Spectrum of Penta-| : dryne (G. A Heath, Dr. L. F. Thomas 

and Dr. }. Shecxdan), 77 


INDEX 


Micrownves . Optics and (Unesco, the International Union of ea dos and 

Applied Phyatcs, the Consiglio Namonale delia Ricerche, the Com 
missione Naxtonale kalana per l'Ottca, and the Società Icallene di 

Fieica Conference on), 102 

Middle Ages Screntfic Thought through the, revraw by Dr. W. P. D. 

Midden W. E keow: y 

wmon through the re, review 

Dr. John W. T. Walsh, 1118 j Jiini 3 

Middlaton Memorial Lecture (Sir james Scoct Watson), 942 

Middleton (Sir Thomas) Memonal Truse First iddleton Memorial 
Lecture (Sir James Scott Watson), 942 

Midge : sorghum, and Resistant Varieties in the Gold Coast (J. Bowden 
and R. A. Neve), 551 

Midland Sonaty = Analytical Chemuutry © Sympostum on Analytical 


Miles, Dr. AL A, ‘and others : Suscaptubtlcy of the Guinea Pig to Pharma- 
cological Factors from ics own Serum, 7!4 
: Supersonic Aerodynarucs, revs, 600 
American SERS Limpet { fornicate) in 
(Dr. H. A. Cole and R H. Balrd), 
Milk Canines Tha Anetralopithecne ton. ]. Bronowsks and WY ML Long), 


Milk Fac (Cow and Buffalo) > fse-CHele Aads In (S. $. Phatak and VY. H. 
Patwardhan), 456 
on and Control . H. D. 


Milk ie petlar es Planning, Plant Operat: 
og J. R Cutcell, H. 5 Hall, Dr, A. T. R Macock and A iind), 


Milk Yield of Hill Ewes (j. B. Owen), 636 
Milk Yreld and Body Temperature of Dw 


. Effect of Two Systems 
of Mana ton (Dr. K. A Alim), 


Tis. 


Miller, Dr. R. H. . Reversa! of che Heart-beat In Tunicates, 41 

Millard, Dr. R. S- Moang of Thick Liquids, Pastes and Slurries, 847 

Miller, S Frequin Electrical Measurements, 54 

Miller, C. d Saxon, G. : Effect of Anomalous Attenuation In a Linear 


aie 

Miller, Gerald (Altman, Prof. K i, and) A rset of Tryptophan 
Metabolism in Congenital Hype plasae Anamis, 8468 

Miller, G. A, and ore Hydrophilic Penidillins produced by Pensailium 


Miller, Dr. ii : Chenmucal Processes and Chemical Engineemog Tech- 
niques, 

Miller, Dr. Max | . Bacterla-free Entamooba urradens, | | 92. 

Millar, YY. G : of Achletic Trarning, 935 


Miller, Willam E. : ected preadent of the Brush insurtutlon of Radio 


Engineers, 384 

Millett, John D.: Finanang Higher Bducauon in the United States, revrew 
Sir Hector Hetherington, 470 

Pilineton, E, : Appointed pnnapel agricultural survey officer, Gold Court, 


Milliman, Dr. Petar M, ` The Typical Perseid Meteor Spectrum, 853 « 

Millott, Norman Obrtuary of Sir Thomas Taylor, 652 

Milport Laboratory of the Scotush Marine Brologica!l Amoctation Recon- 

structed Public Aquamum opened by Dr j. R Peddie, 94! 

Mills, pr: hh 7 and others : Unidyi Transferases ais romanon of 
n phosphoro mdnes Diphospho- 
ucose and as bya Sver Nuclear Fraction, 1038 

Mill, T.N.: Biological Rhythms, 4 

Milne, A. H Appointed ae iee EE E Tanganyika, 60 

Milne, E. A. oe late). Sir James Jeans, a Biography, reve by Prof. Sydney 


Chapm 
Milne-Redhend, E (Moreau, R E end). A Naturalist in Southern Echbopis, 


Mins, C. A. C. : Appointed medical research officer, Grade 3, East Africa 
Hi PREES 1030 
> a surop obogical ra of (Prof. John Carew Eccles), renew 
ro 


p S., and Aaa Sat N. S edited by) Glycerol, reveew by Prof. 

T. P. Hikditch, 1066 

Mineral (Tracer) : Nosean as a (Dr. A. G. Lowndes), 636 

Mineral Nutrruon of Plants, rere by Prof. YY. Stiles, 422 

Mineral serdar arf eat J). Electron Microscope Photographs of (j. 

Mineralogical Society : Election of Officers for 1953-54, 942 

Mineralogical Sogety (Clay Minerals Group): Discussion on Advances in 
Methods of S ng Clays, 287, erotu, 1085 

Mineralogy: Manual of (James Dwight Dane), socteenth edition, revised by 
Prof CorneJius S. Hurlbut, Jr., revrew, 46 

The § of (james Dwight Dane and Edward Salsbury Dana), 

1ag7_1892, seventh edition, entirety rewritten and Ean en! 
by Charles nee: the lace Harry Bermano, and Frondel, 
Yol 2, reveew, 46 

Mineralogy Geology and, at Trinity College, Dublin, [082 

Minerals: The Serpentine (|. Zusman), 126 

Mineralstoffe und Pfienzenwachstum (Prof. Dr. Walter Baumester), 
revraw by Prof. YY. Sales, 422 


dase gee Aaa T Biological Systeme and the Ponaple of 
r r), 
Mining ee tution of. Election of Major N, E. Webster as 


president for 1954-55, 185 
ce of honorary membership by HRH. che Dukea of Edinburgh, 


Mining and Metallurgy, Instituton of’ Tha Phyucal Chemistry of Malt, 
reveew by Pr F. C. Thompson, 1067 

Minkoff, G. J., eee others : Analysis of Organic Hydropermades in the 
pretence of Mydrogea Perooade, 909 

Minnis, C. M. Physica e lonosphere, review, 5 

Minot: The, e History of hag Landoe Mint from al D. 387 to 1948 (Sir john 
Craig), review by Prof F. C. Thompson 

Misener, A. D.- The Royal Socecy of Canada, Sg ee il! (Chemical, Mathe- 
mancaland ee et 1174 

Mises, Prof. R von ° Prof, G. Tample, 333 

Cosa vik Wik of Guar and Cucurbit Plants in Bihar, 209 

Biological Rhythms, 943 

Mrsules (Guided) Work on, at Woomera, 893 

iii Prof G. A. G., and others. Yentriœlar Nerve Cells in Mamma ha, 


Mitchell, Dr. .: Electricity Gases, 986 

Mitchell, pil tone A Micro Lipid fe 

W. A: Advances n Mechods of Sca aay 

officer, TE lea, S71 


sip ben lacie Bs 
Fractron : Seale one eno C. de Duve, R. 


Deoxyribon 
L Feutrex and N. Fautrex-Firlefyn), | 

fest ot ) yaroaminens on (Dr. A. Reale and F. Doljansk:), ae 
ian ra hea Carbon Diode Pheation and (Dr. 5. Aronoff and 
Mittasch, Prof. A. © Obituary, 14 
Minier, T, E.: Amino-Adda In Phioam Sap and thelr Excretion by Aphids, 


Mixing of Thick golde T Pastas and Slurres (Brash Society of Rheology 
$ympoetum on), IH, 846 

Model Structures for the Insulin Molecule : Experimenta! Dara and (Dr. 
Barbara W. Low), [146 

Modulation Theory In Redio Communication, rerew by F. Hornar, 5 

Moe, H° Mucus produang Goblet Cells of the Smali Intestine, 309 


Moeller, Prof. nea inorganic Chemlstry, review, 884 
Moewus, Dr. F de cele Biogenesis of Flavonoids In Chfamydaronas 


ecyometes, 
Mohluddin, Dr. A. © Sacdding pie In the Cat, 688 
» Dr. ML F, > a r a nearing PE Ue 
University 2 Barma , 1084 


pee seer and Setting of Dispersions of 
Carbon In 1c Madia, 259 
N., and Moldanka, Alma L.: Plants of the Bibis, 


Motecular Compounds of Gra 
Forsair, Pesi of Huds 


Molecule (feat) an ria Daca and Model Structures for the (Dr. 


Molecules oe A ei Recombinagen Coefident in the ne 
of lontration of (R. B. Banner), 953 

Molecules of Water In Solids: The S$ of (Centre National de la Re 
charche Scientifique Conference on), 188 

Molekuls . oy eee (Pon , A Stuart), review by Prof. C. A. 
Coubon, 423 

Motlerstrom, T. : abe tosgp Paula 

Rate of Acti AN & Function of Intertidal Height 

Serri, K. Pampepeth! Rao and 


Arufdal Infecuon of various 


Mokon, nea and Prodectrvity in Bricain, 482 
Molybdenum-93 some Stites o! (Prof: L. Katz and ]. Goldecn 723 


Monckton, Sir Walter : 


1132 
oneer inro Open Repressed f. F. W. Palsh), 433 
bac Rhesus, with B sip nancies the Erythrocytes (E. C. 


ig of arr ight In (G. M. Edington, J. M., Judd and 


Monkhocse, F. L, aod Tikina, H. R. adica Smith, Prot, Wilfred, 
gonad ial A Scenufic Sarvay o de, reve, 420 
Monnet, C.: At the fourth meeting of the pean Amoclation of 
Geo physicist, 191 
Monod, Dr. L. Adaptation in Micro 235 
Monod, Dr. L,and others Terminology of Enzyme Formanden, 1096 
Monteertn, G.: Appointed deputy director of agriculture (research), 


Moodie, Dr. A.E.. The Contnental Shelf, 107! 
Moodie, Mim M. M. : Awarded an Overseas Scholarship for 1933 by the 
Commision for the Exhibstioa of 1851, i7 
joa E RA nywood, C. A., and) - Reversal of the Heart-beat In 
ur 


Moon, Pro! P-B B. : Some'S dentiis Appuesdtons:ot Migh: -Speed Rotatiou, 22 
Moore, A. A. H, Ford : DORMEA dy 


Moors, Dr. F., D : Awarded the Price for 1953 by the College 
of of Philadelphia, 146 
oc H. lan: Gresdand Cultrvation In Brican, review, 135 


Moore, Br. fe an T Gran Seali neering Ind 7M 
Moors, a : an ary Bone, 
Moore, D HE (rey Animal z eqetable Rasourcese of Great Britain, 


Moore W. C. : Obituary of Dr. W. A. R. Dilion-Weeton, 480 
R G.: Appointed lecturer In theoreace! physics ac the 


Untvecerty of GI 100 
Moralnic Topography fa Miakiernem i Ý 
Moran, hari A. P.: Appointed a oer 


dcn Ste ouse, Australian National U niversi 
E., and Milne-Redhead, E : ea cite: a Scucheen Eads a, 


308 
Morelli, C. G: Àt the fourth mescing of tha European Association of Explora- 
Maran, C C. Grey: o Kioa Phanciealieldusen7oe 
Morgan, Dr. D, G. : Origin of Striatons In Disch 
Mon, ger? rhs ema Yohei, asd). sr seed Papyrography 
Morin, ®. |. . impurity Phecomens, 387 
Moartey, Derek VYraggs . The Ant World, review by T. H. H., 473 
Morshagenatic interecton beeen En Erron 1 rouse ON eepaaces 
c 
a Membrane Miter (Dr. eo ffocd robstein), G49 
terete be a Votan Walther Penck), translated 
by Dr. Hella Crech aod Karharine Cumming Boswell, renew by Prof. 


A. 
PRE a es a Embryology and (Conference on), 1OB4 


wool gh i Hartmut Valentin), 919 
boro boty of ~ 


i INDEX 


xil 


Morrall, Dr. B. > Em Research In Industry, 897 
nara aaa Mobflicy In the the Brosh Commonwealch, 


Morrison, Dr. A. L. : Anucholinesterases, 64/ 
Momsen A. Me Chemica! Processes end Chemical Engineering Toch- 
niques, 
Mormon, Dr, $, R.: Impurity Phenomena, 387 
Mortality-rate due to Myxomatosts in the Australian Wild Rabbit Changes 
in the (Prof. Frank Fenner), 228 
Morumer, P. lL: A Poslble Common Bioganetic Origin of the Nicotine, 
"Mortlock B ted Hygripe Ba d cam for Electrical Systems 
re). Re: an puters ca , 614 
Morton, . A, and others: Aspects of Vitamin A Defidency in Rats, 


Morton, Dr. R. K. : Transferase Acovity of Hydrolytic Exxymas, 63 
Morton, Prof. W. E. : Obstoary of Dr. B. Moust Jones, 749 

Morun, G.: Postural Mechanisms, [074 

a 


Preservatron jects, 
$ _ (Gillam, the [ate Dr. A. E, aad) : some New Daren tyes ót 
m 
i ia (Manors, Bo and) : Rematant Membranes from Wool and Hair 


a bh a AA Nematacem, a (]. H. Yni), 127 
Moc, Mina! (Villax, Prof Edmond, and): hevour of a Trithewn x 
tid ender the Action of Colchicine, 412 


f experimental ph ł 
Mit wako ak POTAE Ie e 
t af (Sonya Bouwer, Dr. D. W. Ewer and 


d Scalung of Intestinal Amosha pao P. Nair), 1051 
: A Human Blood-Group Gere Intermediate 


reduced by PT m were 
Buggers Ti P aringbold), 


T A | Tas) 
nen i aoe 


} 1 
alt’ in the the (S. A Mathes), 312 
Mouse Connectrve Theue: Extraction of a apariniiks Substance from 


Mast Celi ee (Dr. M. PORED 
i ot Ps Growth C pen irus In (G j}. V. Nossal and 


: (John Arthur), revfew by T. H. Hawidns, 7 
Movements of the Afrrcan oe ee eee 
ei ee A jts Ontbreala : ey Ser oe T. Davey), 720 

pele ew M.: In ar Rhodanase In Card 
uscie, 508 n ië 


MSE —New of mental sency Transmissions from 
Weta? Kunioa (N a! Phyrmcal altace Ee r} 529 a 
PERE N nee: amc Activity of by the 
M. Alexander and H. E. Vivian), | 
Mucold (8 ($ p Sobmandibular) TE 


Te ene Receptor-destroying Enzyme on ( L F, een Sin 912, 


Mucoprotelns : oT ay Rar ay a 
Viral Enzyme 
Mucous Neck Celis ihe Mantsin ee 


3 oan $ by che Prof leone aaa F. Bdilanger), | 
uan kalina 
Dagna i renel Hiph Phoepbacase Accvry Inthe, of 


Mucor producing Goblet Calls of the $ lees Moe), 309 
aces feos Cals: ‘Lipase’ E land’ Gace edal nt T, 
artn 
Mueller, F. yee Ce Impurity Phenomena, 386 
Muhkecheler, K. F.C, and): Call-Walls of Valono and Dictyo- 
Mu h T. O. | chairman of the Natonal Committee for 
an 
M Thomson, Dr. R- Co TERRE EN between Mlarial i 
tal infections In ENE 


Anopheles 
Maketee | Or. J. N.: Internaponal Co in Saence, 2! 
of Rauwolscine on the Action of Adrenaline on Blood Pressure, 


y M, PR (Bass, | aie ate * of Phenol onthe Race.of 


Mulder, Hee W (ees D, dear wa Ect of Tt-rth-creePhosphase 
Mofeney, Dr. P. h: iia I poagn, Darhidor, 7H 
» Led. . Rador at Crawley, 440 
M a snra E. Trer and G, Knott 
hialin taa Own The P eer and Groans oF tié 
of Kaname (High wan Congo), 
Moltken, : Sotuoons of Ebectrotytes in Orn aG, 150 


xlly 
Mulloon, Y. L = Appointed soll survey officer, Trinidad, 753 
Male Ra Dippl a Proce digi Cotas Goan T 
‘Mu ures in c Test 
ie one B and livor Smith), 1100 


tlon of Uridiee Tri 

Triphosphate, Urboe Di hoglacose Silas ear he oe 1036 , 
Pyro tolyxia of Undme Ds ucote and ‘UDPX* by « 
Ret sgt ie oe ia ptt ioe ba PS a iai and the 


Beam Angas Back fot Dim 
Mant TRirumalacarh 314 E OSP avg! and Dr. M. J. 


Retirement the 
npara! College of Scence and Technology, 1027; work of, 
i 
PUAN eee Intersexcuality in Asellus opectcos L. parsartixed by a Larval 
Acanthocephalan, 313 
Prof. A. von : 


International rth Speak in Schence, 22 
Montreal, [072 


Ac the XIX International cal Congress, 
a farce ee i 
o am, 709 
Non-kdientity of Intermedin and Adrenocortico- 

Aye Morena. 547 

D., and others Evidence of Harmonica In the Spectrum of a 
ar Radio Outburst, 533 
PUTER: R. J.: Appoloted petrologit, Geologiall Survey, Gold Coast, 
Sonal oli J. C: A Sanctuary Planted, renew by Frances Pitt, 
Murthy, Bh. Y. Ramana (Ramanathan, Or. K. R, end): Dally Varladon of 

Amount of Ozons in the Atmosphere, 633 
and Sreenrvesays, M.: Effect of Antinotia 
mari L., 684 

ate-Creaune Tramsphosphorylase’ as Ralax- 
r. L Locana), 118] 


tira Basis of the Croes-Strations In (Dr. Jean Hasson and Dr. 
Muscle a daa) Iervcallar Dribotion of Rhodanese In {jennifer 
ada (Floste) » Porphyrin Akad oihar Porphyrin from (Or: Lambari, 
me E Fught, and Reprodactaon in Aphids (Bruca johnson), 
Muscle Fibre Models: Effect of Pyrophesphate on the Sboreaning of, in 


pretence of Adenosine Mal ace (J. R. Bendall), 566 

Musche Fibres TD Enzymes of the intercalated Disks of (Dr. Geoffrey 
H. Bourne), 

Mirsches { Propmoceptrve Fibres in the, of the Prg (F. Kans and 
M 


Ocular 
E. Law), 1049 
Muscular Dystrophy (Enzooti 
(Dr. KL. Blaxter and 


: Prevention and Cure of, in Beef Cattle 
. A.M Sharman), 1006 
Musen Objects: Preservation of (Dr. A. A. Moss), 441, (Dr. H. J. 
Plenderferth and R. M. Organ), 441 
Museam:, Department of, Faderaoa of Malaya. Appolnemanc of G. de 
G. Slevelang as curator, 60 
Museums Associaton . Prfty-sunth Annual Conlereics, 106 
Establishment of a Technical Certficate, [44 
To arcolate the Exhibicion to iligscrate the Sources and Blology of 
Osa transferred from che Cranbrook instituta of S$cence, 
Museams and the Public (Museums Association Conference on), 106 
Mushroome and Outdoor Mowers and Shrubs: A New Agricultural Re- 
search Inscttote—-Glasshouse Crops, (Dr. E E, Chessman), 140 
Music, Drama, Literature and Scence: ee of ngs 
In the study of (Brosh Institute of Recordad Sound, Led, In con- 
junctson with the tof Extra Mural Studies ‘of the Univer- 


of Londen), 326 
Munca ineering (Dr. Harry F. Olson), renew by Dr. E. G. Richardson, 


Hapni (R. Glover ad Ei 
Mutagerrests : cal, to bacearlophaga 72 (Ro (Robart I; Dears), 964 
Bala in he ae of Phosphorus- Stanton aod W. K Hn- 
ar 
ee ant $ occ Supren by ë Pare 
utants i speni Suppression tycine s Phenotypic 
reion of Partially Reverted Glycineless (Barbara E. Wright) 
Mutation Theory of Evolation (Prof. L P. Mardni 22 
Mutations (Revertible):; Theory of (Dr. D. Lewis and Leslie K. Crowe), 
50] 
Muthana, Dr. M. $. (Wasleth, R. C., and): A New Method of Separation of 
Oo c E TE 
Mutt, V. (lorpes, |. E, and): PurtAcanon of Secretin by Freeznng Out of 
Impurioes from Methanolic Solution at -80° C., 124 
Mutual jehubreaey Effects p Nodule Formavon (P. $. Nutman), 570 


fT Seedi the 
Bagi arg sO Sas ere 
Mycenm : pecsvenoes a (ror The Be 


corrhoral Associanon -© Growth Response of Tres to Mycor- 
a a e a etl plain a adn cei! oe 
rowth Response of Tree Seedlings to, In the 
eae ta tal Assocation (Dr. ida Levisohn), 316 
Myers, Calta M., and Smeth, Dr. J. N.: Formation of Glacomdes from 
Phenols In Locasts, 72 


INDEX 


Myers, D. K, and Mulder, H. E W. : Effect of Tri-ortho-creey! Phosphate on 
the pherol, 773 


‘on of Toco 
Mykytowla, Dr. R.: Act ae Strain of the Myxomarosts Virus 


‘ Direct ee Danio of Adenosine Diphosphate 
babere F 453 ii Py 
ar: Arufictal Infection of varous Molluscs with 

n Ausrzue: inidal Spread of (John E ee 108 
in the Australian Wild Rabbit: Changes in the Mortalityrate 

doe to oe ce Fenner), 228 m 

Myxomatoss In Rabbd oe Bureau ofthe Medical Research 

Pa y Pea vandum on), 1088 polnted by the Min! of Agricuku 
s ry appoln tnistar re 

for Taaie 040 


from the Fredd : An Attenuated Scrain of the 


Nacara, p Prof. T. oy Reversal of Thermo-remanent Magnethanon of 
Nagata, Prot T., and others : amn of Reverse Thermo-ramanent Magnet- 


Nagatschmidt, Dr. G.: Advances in Methods of Studying Clays, 287 
Ner, C P.: Rapid Staining of intenna! Amcsbe on Wet ts, 1051 
MaE and otbers : isolation of a New Strain of Momnodarn koowiee, 


: Action of Irradiated Cytoplasm on Untreated 
Chromosomes of the Silkworm, 625 
Base G. P PPNA paapa Aaa ın chemlstry at the Untrerdty of 


iil 
Magdi, Dr: P, and San, G. P.: An Antfungal Substance from a Strain of 


Naras Sead Protan : (jayarachevan, P. ne eee 
ifxyarmgbevan, P Action of Duck's Egg 

on Trypac Hydrotyas jcasen in 1{52 

Nash, T.A AL: “Appouneed deputy director, West Afnca Inter-Terntona! 


Naso-Pharyngeal and Buccal Cevitiæ : A Source of Amnlotle Acid in the 
Lamb—the (Dr. S. R. M. Reynolds), 307 

Nason, Alvin, and others: Effect of M uim, Dalan on Nitrate 
Reductase In Cell-free Extracta of , 34 

National Academry aa and ca aa a Devaio 
ment of invernanonal pag war in iclence, a $ poslum hal hela 
in eerie with th Annual Meeting ar che 
Board, international Cound! of Sceattfic Unions, 21 

National Bureau of $candards, and others : Conference on High-Frequency 
Electrica) Measorements, 52 


Natrona! Central LI , London : Sipari or pees 1176 
National Coal Board : Tants of £600, £250 and a! researches 
fs che Dorerin ot Minlag. ind #4 000 co tha U of Leeds, 


895 

National Committee for Geodesy and Geophysics : Appointment of T. O. 
Mulread as chairman, 290 

Neen farmer: non, and others: Nacional Weed Control Conference, 


National Fruit and Cider Lnscrtuce’ Jubilea Celebrations of the Long 
Ashton Research Insotirte (R, VY. Marsh), es a73 
National Instituta of Agricultural Botany, Cambridge: jownal of tha, 
Vol. 6, 570 
Conference, 797 
Nationa Inetu of Eeonomic and sodil Research : kana Reseerch 
Nations! Ire a O coe a f 
al institute t Reewarch—Plotting o 
Currents fn the North Atlee, 75D A 
National Museum of Wales: Annual al Report for 1951-32, 335 
Natonal! Park Yorkshire Dales, |083 
National Parks in Britain, 31! 
National Physical Laboratory, Teddington : Open Day at the, 95 
Sympomum on Recent pments end Techniques In the Munten- 


MSF Ne a tact Expenmental T 

ew me uan ranasmica from 
the United 529 bine asa: a 
Retirement of A. as superintendent of che Aarodynamics Division, 


706 
Aopen mento Dr. W. P. Jones as arperinteodant of the Aerodynamics 


Reorement of P. H. Rolt as superintendent of the Metrology Dmiaion, 
Ap ee Dr. H. Barrell as superintendent of the Metrology 


National Research Council: Pirat posum on Checnical-Brological 


intesnatponal Cound! of Sclentfic | 
: Scholarships and Fellowships in 


Nathonal $clence Foundation, ora RN Fellowship Avrarde and Re- 
search Granta, 102 
Federal Funds for Science, |, Federal! Punde for Scentufic Research and 
Derelopment at Noo-proftt Institutions 1950-8f and 1951-52, 575 
Complenon of Research Awards for 1953, 4!3 
Appolaement of Dr. Laurence McKinlay Gould to the Board, 709 
pona Seed 
Federa) Funds for Schence, 2, Federal Punds for Sqentufic Research and 
Development for the Fieca! Years [952 and 1953, 117! 
asa 7 Smoke Abatement Sodety: Twentieth Annua! Conference, 


Nidisanl coven, the Continental Shelf and Marine Ressarch, 1063 


INDEX 


National Weed Control Conference (Min of Agriculture and Fisbartes, 
tural Research Counal the Nedoral National Farmers’ Union, 


oe 
deh Agriaduaral Contractors Amocunen ead the Anoetan 
Bf Rea arry Mancfacorrers) 
Nationalization: Man t under, ha. in Decantralbaton (Acton 


Society Trost), 
; and Haman Factors in, 43 
and T. E, Cheeter), 44 
reat Britain—Reltons with the Publik, 


Natura! Conditions. Control of 2 Seed-borne Disesse by Choetomiun 
cochlionter Pall, under (M. Tvert), 39 

Natural History of Infectod: Disease (Sir Macfarlane Burnet), second edition, 
renew by Sir Philip Manson—Bahr, 927 

Natural : The leigh of (Dr, E D. Adrian), 1023 

Natural Philosophy at Edinbu 

Natural Radiocarbon: Use o o konna Cane Ge (On AR 


Crathorn), 
Natauralıst : The 
eae In Southera 


ee A New Method of Esumas 


ple hove R E Morag ante Milne Redhesd), 


the Survival-Rate of Anopbeline 
. Davictson}, KR 


} 
Breda de Haan (Dr. $. B, Chattopadhyay and N K. 


ra), 550 
Nature of Cutture A. L Kroeber), reveew by Dr. Paul Bohannan, 972 
Nature Conservancy : New Nature Reserves, [5 
Awards of Research Scudentzh!ps, 708 
Nature Reserves in Bricain: New, [5 
eara snd Coe eee of Viruses (Soctety for Yiskting Sclentlats Sym- 
I je ` 
n h, and others Relation of Chemical Structure to 
Irntant Responses in Manne Fish, 94 
Naumann Medals of the international Association of Limnology awarded to 
Prof. Lenz and ever e pitied 
Navel Research, Sereg States of, end others: Symposiam on 


Plasocty, | 
Me Rascal United Stare Ga ol and the University of Pennsytvanie . 
Symposium on the Origins of Rescstance to Drugs, 754 


: Importance of ion Exchange wich the 
petic Studies, 


Neve, R M.S.’ Pr pea ale chief yetanoury officer, C 
Nebula Mester 81 : veny recianee from the cial (R. Han- 
bury Brown y 36 Seana: 

Needham, Dr. ansa An introduction to Embryology, renew, 779 
Agrrauftural $ ated in Agta, reveew, 826 
Ancent aod Medieval Science In Agia, rara, 1018 
Biological Philosophy, remer, 1119 

Needham, L. W : Appointed an honorary lecturer In mineral dressing and 

cot! preparation in tha University of Leeds, 995 


Néal, Prof L + Elected a non-resident merober of che Paris Academy of 
ae 
Megreca, P. E.: Death of, 750 


Negri Bodies in Histologpcal Brain Sections : A Selective Method for the 
Staining of (Dr. L Zloentk), 962 
a Mom Pamlfy New to Australia (J. H. Wills), 127 


Neoolan g . and (Harold Burrows and c & Horning), 
review by Prof YY. 5. Bal . 1066 

Nerva Calle: Ventricular, an stones (Prof. G. A. G. Mitchell, R. Brown 
and P. B, Cookson), 8 


Nerve Fibres In Locusts : 
Nervous Acthity 1 Pays tod eE of reste by Peck DOWN 


Play poker at. and the Biochern! and Pharms- 

ooer gi me (Grant of 000 the Rockaéeller ation of 
area bine ois S PE Psychiatry of the 

Nae Ne Ley aan Thyrold Hypofunction and the Developmant of 
r 

News: F (Bruce Cainpball), review by Frances Pitt, 828 

dada Generel (Prot, Wilbur R. LePage and Prof. Samoe! 

Seely), rare by Prof. H. T. H. Piaggio, 325 

, Dr. Ay and Scott, J. J : Ammotevullpkc Aand and Porphyrin 


r. B. S.: Advances In Methode of Studying Cla 
; Factors modHy: aa Cko a of Light 
. $+ Promoted a Senior Prindpal Sclentrfic Officer in the 
Scentfic Crvil Service, 658 
Newrofibn in the Brun of a Human Fowcus 28 VYeeks Old : Formation of 
(M. C. H. Dodgson), 404 
Neurohama!l Organs in (Daid B. Carifele and Dr. France 
G. W. Knowles), 404 
Pteultary Gland): Reflex Samuctation of the, 
and the Nature of Posterior Plaoutary Hormona(s), (Prof. G. w 
Harris apd Dr. Y. R. Pickles), 1049 
E eT si ee r 
(Cimucal) Third Internationa! Congress of Ejectro- 


Neurophysic 
enceph phy and, 145 
Newreapora and Arpergiihkn : Effect um Dedicrency on Nitrate 


of Motybden 
Reductame in Cell-free Extracts of (D. L Donald Nicholas, Alvin Nason 
and Dr. William D. McElroy), 34 
Necrodc Hnese In Twins: Peychodc and fog are ch ce aan 
of james Shields), revrew by Dr. ord Allen, 739 
Newrocroplc Virus Infecnon in Mice: Protectrre Effect of Aged Vaccines on 


a ( a McLaren), 38 i 
Probhernta-—Radiattye Egui 
withthe collaboration ofL W. Banbridge) 
review by Prof 


Drffasion : Banc Mathods in Transfer 
Prof, W. 
Neve, R. A- (Bowden, J paaa Sy acs Midya aad Raden Varledinte 
New Zealand : ree: tn, during [951 (R. C Hayes), 233 


xiy 


and Antarctic Socety (A Mid-Century Survey by the): 
Ba a (chad by age A Some ae by D M 


of Scientific and Industrial Research : A 
assistant secretaries, 3 


and Department 
Nar aaa Tiller and L D. Dick az 
Nigera, 1085 


and Red, Dr. "Dr. S. G.: : Chromatographic Separation, 


cae Cranial Treated Paper, of Aldehydes and Ketones on the 
Basis of ther Reactivity, 455 
Newhook, F. [, and Davison, R M- Combined Hormone-Fungiade 


Sprays for Control of Botrytis Prufe-Roc in Glemhouse T 351 
Mewttr, Prof, D. Oe oe amucal Theory of Deconanon and Shock 


~~ 


Saperconducrivity, 
Newman, | F: 0 Insecticides, 946 
Newman, L F., and others: Amount of Gamme-Beorene Hexachloride 
et bred on a Medium containing 


me 


Newman and Scrence (Prof. T. S. Wheeler), 530 
Nerman, john Henry, and 5 cence (WY, La algae 530 
Newt H., and others: An Unknown Aad from Brain Extracts 


an, L ; 
Chromatographaed on Silica Gal, 1191 
HA: Elements of the Topology of Plane Sets of Points, 
second edition, review by Dr. R. G. Cooke, 
Newman, R P, : ¿ppan chlef administrate officer of the Engin ean 
Research Station of the Brosb Weddin Research Assocation, 65 


Mo p Transplantanon of Nuclel In . C. H. Waddington and 

E. M. Pantalourrs), [O50 

Newton, B. A.: Reversal of the Antibacteral Activity of Polymyxin by 
Cations, 160 


Newton, G. G, F., and Abraham, Dr. E, P. > bolation of Penicillaminic Acid 
and D-a-Amunoadips ¢ Aad from Caphalosporin N, 395 

Newton, aac ty Note in aaa Newton Prinapia Philosophia’ 
(Dr. Withen ED D. Wightman), 690 


Newton, Prof. Lily A Freeh Approach to intermediate Bo , rari, 882 
Nkbolas, D. |, Donald, and others. Effect of Motybdenum clency on 
Nitrate Reductase in Cellfree Extracts of Neurospora and Aspergitha, 


M 

Nicholls, Dr. J. R : Insecucides, 945 

Naai K > Chem Processes and Chemical Engineenng Technlquas, 
7 

Nicocdine : Blogeness of (Dr. K. Bowden), 768 

Nicotina, Tropane a ne Dm A Posible: Common Biogaenetic 


n (Dr. F 
C. Roberts and Dr. K. B. Raper 
Nield, P and others: Amount of a-Benrene Heocachlorida picked 
u Sy Panan, Houaiss bred on a Medium containing Bentene 
de, | 
Nigerian Forset Adminmtranon > Annual Report for 1950-51, 382 
ne: Applicanon of, to tha Study of the Salrvary 


¢ Method for the Detarmination 
ght-Chain Fatty Acids, [102 
prendent of the Rajasthan Academy of Sclances 


poe ee E E Jagger and Prof. 


B. Speakman), 73 
Ninhydrin Reaction for the Determination of Amino-Acids > Influenco of 
Cations on the (Dr. Hanan Meyer and aes Rikie}, 543 
Nitrate (Lead): Photo-elastic Effect in (Dr. S. Bhagevantam and K YV. 
Krishna Reo), 415 
Nitrate Reductase In Cell-free Extracts of Nearoapora and Asperpllcs 
Effect of um Deflicency om (D. L Donald Nichotes, Abin 


Nason and Dr. Wilber D. eor) 3 
Reachon rocarbon Free Radicals 


Nitric Ohode : of, with Gasao 
(HLT. 1: Clukon and Dr. B. G. pe 
Ua i Fyrom bed Cu, Alljea), 
Deelectric Propernes of (Dr. Hugo Fricka), 


pe Conversion of Plant Ni to, in the Rumen of the 
S (F, V. Gray, A. P, Pi m sad K A. ailar), 347 
Nitrogen (Fant) * Conversion of, to Mieroblal Nitro In the Rumen of 
the Sheep (F. Y. Gray, A. F, Pilgmm and R A. Waller), 347 
Nitrogen in the Life of Pianta (Dr. Dirmerfl Poantechalkov), translated by 
-S. A. Wilde, revrew by Prof. A. C. Chibnall, 513 
Nitregeo in Plants. Role of, revaew by Prof. A. C. Chibnall, 313 
-13> Halbvalue for ae Decay of Alumuntum-26, Alumin- 
W. M. Jonas bee a E Fuar 460 
Nitrogen Heterocycles : 
Nitrogen Molecules - Recom 


Nitrogeno Trichloride ; in Mbecures of Hyd 
(Dr. P, G. Ashmore), 
and Phosphorus aboia le Tabra Pid Some Effects of 
Mosc Virus on (Dr. Rupert J. Best and H. P. C Gallus), 347 
Nitrosy! Chiomde : Compounds of Tertiary Amines with, and wrth Dhutro- 
Tetroxide (Dr. Alan E. Comyns), 49/ 
Nobel Prize for Chemimry for 1953 awarded to Prof, Herman Staocdnger, 


Nobel Pairs for Mediane and iS ial a for 1953 awarded folntly ta Prof. 
H. A Kreba and Dr. Fri 837 
Moea Pica lon a foc 1959 maa te Prol. cee 
Nodule Formation : Mutual Inhibrtory Effects in (P. $. Numan}, 570 
Nonea : Low-frequency, in the Range 05-20 cycles per sec. (Jules Arron 
aod Marthe Heomsart), 682 


idee bee Radic, from Solar M-Regrions (Dr. A. L Das and &. N. 
Bhargava), 955 


xvi 


Nombres: La définition des, par leur valeur numérique et par leur ort ne 
——fole de ce concept en philosophle mathdématique (Prof D. 
bouchinsiy), 752 

Nomendature . cal—Amendments to the Biya Code of 

Zoological Nomendaure (Franas Hemming), 830, 966, [010 
R Barton, Prof. ©. 


Nomendatura of oHexane Bonds (Prof D, H. R 

Hassel, Prof K. S. Pitzer and Prof. Y Prelog), 1096 
matrica! Perspecove In the Two dimemional Represantaton of 

Solid Objects : Use of (Philip $hort), Abe 

Non-Identty of Intermedin and renoce ORE Hormone (Prof. 
A. ©, M. Stoppani, P. Ph Peroni and A. Murray), 547 

Non-Mendelian Character in Drosophika brfanctata ; ‘Sex Ratio’, a (Prof, 
G. E Magn), 81 

Non-standard Radio Propagation (P. G. Forsyth), 966 

A Noah SRA ine in Extracts from Insects : Adrenaline, 
(Dr. Erte AAN lo42 

Norbury, Christopher Adir at the Jubshee Celabrations of the 
Long Ashton Research insutute, 274 

Nordstrom, C. G. and others: Idenuficarion of Flavones by the Ultra- 
Violet Absorpoon Spectra of ther lors, 23 

eee Sir Charles Atmospheric Ozone and the Upper-Air Conditions, 
4} 


Ozone and the High Atmosphere, |166 
ice an honorary member of the American Meteorological Society, 
Norns, Dr. D, . Reconstitution of Virus X-saturated Potato Varieties with 
Mualechrte Green, 816 
Norrish, Pref. R. G. W., and others: Chemiluminescent Phenomena dunng 
rocarbon Combustion, 71 
Pona FL). Why Museums and Wherefore che Museums Association ?, 


North America (Eastern): Two Cytological Forms of Polpbodum virgin- 


KAARTE iN uk and M, Shrvas), 410 
North Actanuc: O1f Pollution PIN A ag pa of Currents In the 


(Naoonal Insitute of Ocsanograpby), 750 
North Atlantic Weather Ships, 933 
North Eastern Afmca: Birds of Eastern and (C. W. MackoworthPraed and 
Capt. C. H. B. Grant), revrew by Sir Landeborough Thomson, 92 
North Greenland Expedition, Brrrish . AIr TOTA ee 10] 
North Saa Floods (Insttution of Crvil Engineers Canference on), | 
Northcote, D. H., and others: Producmon of Oxygen from koaa 
ona—vctihye from Chiorelia 


Preparan Chloroplast Preparations 
Prrenohdeed, 948 
Northcote, Ruth |, and Wright, K O.’ Spectrographle Study of the 
Double-lined Binary System H.D.27483, 570 
Northern Ireland : ner Vale of the Enteropneust Ghoesobalanas sarnrenats 
In (C Echwards), 44 


Norton, Scars, and Phithes, Arthur P, : A New Type of Autonomic Blocking 


t, 867 
ce oe Mineral (Dr. A. G. Lowndes), 6346 
G. j. V, and Burgh, Prof P. M. de: Growth Cycle of Ectromalse 
Pa tees ee 471 
Notas and Records of the Royal Society of Loodon, 142 


Notungham, W. B : bonbuton Phenomenatn Gases, 799 

Noyes, jun., Dr. W. A. international Co-operation in Sdence, 21 

Nucear Daca Interpretation of, review by Dr. K. J]. Le Couteur, 785 

eat pee Resonance Spectrogram: A Rapid Method of obtaining 
or), 722 


Nocear Magneclam (Prof. E. M. Purcell), 338 
Nucear Physics (Conference in the Untvernty of Birmingham), 59 
Necear lt iain Medlum-Energy (Untversity of Piccsburgh Conference on), 


tenaa hn M. Blatt and Prof, Victor F. Wetskopf), revaw 
by Dr. K T r, 785 
Nu ‘Potyhedroses Ongn and Fate of the Virus Bundlesin ee 
Nuclear Reasearch : An International Laboratory for (D. W. Fry), 646 
Nuclear Research in Sweden Laorernmen, of Sweden Grants for), 145 
Nuclear Research Emulsions Recovery of kocopic Boron and Lithium from 
(M L Smith}, 1054 
Nuclear Scence - nori yy of {edited by James G, Beckerlay), YoL 2, 
2 


Pro i, by Dr. W. D. Allen, 222 
cabilicy, revrew by Prof. $. 697 

Nuchear Stability Rules N. peata) review by Prof. 5. Devons, 697 
Nuclear Scainin Rhodophycem : AcetocarmIine ase (C. $. Prakasa Rao}, | 197 


Nude from Burstung Bubbles - Giant Condensanon (A. H. Woodcock, 
C F Kientaler, A. B. Arons and D. C. Blanchard), [144 

Nucile in Newt's Eggs Transplantation of (Prof. C. H. Waddington and 
E. M. Pantelouns), 1050 3 

Nuclei and Sperms of some Speces of Fishes Argnine and bonu- 


deic Aad Content of Erythrocyte (Dr. R. Vendrety and C. Yendrely), 
Nucleic Acid Synthesis in Man > Uclbeacton of Purines for (Dr. Leonard 


Hamilton), to 
Nuchec Acid je eae ETE Neander L Dounce}, 541, 
(Dr. T. S. r. PLN pbeil), 34 
ao aare Relations ie M: Prol Boris Ephrusai), 
review by Prof. C H. Waddington 


Nucleonics ' mental {ProL Ernst rat Bisola and George J. Goldsmith), 
reves by R. L Fortescue, | 163 

Nudeoprotens X-Ray Scacterm ne Evidence rding the Protesn—Nudec 

hed Comba ation tn oe P. Riley and Dr U W. RAD A 

Nuchoow da Pe Paapin as (P. Berg and 
W K joklk), 1008 

Nucleotide Analysis on the Cyto-Scale (Jan-Erik Edstrom), 809 

nunen (X (Atormnc). Structure of the (Conference at the Unrvermty of 


Nuffield Fountaton Gerontological Research Fellowships, 654 


1952-353, 899 
Nuff unsaon {Royal Socety and the): Commonwealth Bursaries 
Nuffield Gerontological Research Fellowship awarded to Dr. D. A. Hali, 655 
utiele an al Research Fellowship in Gerontology awarded to Dr, 
N 634 
Numbers : The Philosophy of, 752 
Nunnan, P, S.” Mutualin ibttory Effecta In Nodule Formation, 570 


anon between 


INDEX 


Notrroon of Plants: Mineral, review 

Nutriaon Sodety (Scotush Group) - 

N pacha che Ra | Geographical Sod 

utmgon ety an s Roya ice aty ` amon the 

Provrmoning of Expeditions in the Field, 974 i os 

Nutmnonal Appransals (Nutrition Panel of the Food Group of the Soclety 
of Chemical Industry Meaangs on), 754 

Nott, Ae C W.,and others Stability and Sectling of Dispersions of Carbon 
ln ‘Organic Media, 259 

Nuttall, John B. : Asaeal How in a Vortex, 582 

Narang, |. ` Plastic Deformation of Metab, 572 

kd DT: S.G: gota the fryt Posa o mhs ae Colour Works, 

Creswell in Chemistry in the Un Coll 

of North Erdh a vo PRAT i 

Feeding Mechanism of en (R. HartlandRowe), 


Prof W. Sales, 422 
ee on Problems in providing 


Oakey, Prof C lo: Organic Manures and Ferdibers, |! 

Oakley, Dr. K P., and others: Piitdown Man, 96! 

Oakey, Dr. K P., and Wener, Dr. J. S,- Chemical Examination of the 
Piitdown [mplements, 1110 


Oat seat hal . Amino-Acdds and the Growth of Isolated (G P Harris), 
geen of Insecoades on a Stem Borer of—the Frit Ay (P. T, Y¥alker), 


Oberhefier G. 
cco ae P. j Ac the ATTRA pe E Phynolopcal Congress, Montreal, 


O'Brien, R. D.. Occurrences of Cholinesterase In Tenebrio and Tribolram, 


Obpecvanon of Concentration snd Concancration Gradient in Liquid 
moe : An Interferometer for Simultaneous (Dr. W. Weinstein), 


46 
Observatories: Maharaja Sewa: jal Singh il of Jaipur and his (M. F, Soona- 


Oats ; 


wala), renew by Sir Harold Spencer jones, 645 
Occuparional ene Soc : Conference on the Haalth, Wel- 
fare and Effcency of Worker, 568, 709, 1132 


Occurrence and Endodermal Origin of the Peritrophic Membrane in some 
Insects (D. F. YYaterbousa), 676 
Ocaan io of the Californian Common (Phil M. Roedel), review, 
Oceanic Duct and ics Effect on Microwave Propagation (L ] Anderson and 
E, E Gossard), 298 
Seogranhy: Natonal Insttuta of: On) Pollution Rezrsarch—-Plotung of 
a in the North Atlantic, 750 
Oceans Meteorological and Magnetne Survey of the Pacce and othar 
(Dr B. M. Centong), 839 
Spine ani Ha Umits of {Iinterntiona! Hydrographic Bureau), third 
{ 
Ocal: (Dorsal) : Motor Responses evoked the, of Sarcophege ofdrich: 
ami the Onrentation of the Fiy to Plane Polartzed Light 
(Dr. bag = ib ), 1177 
O'Connor, Br Logic, Philosophy and Psychology of Bunness 
id ae under Uncarcainty, 762 
O'Connor, R. J. . Glycogen in the Dividing Cells of the Liver of tha Chicken 
Embryo, 678 
ee a ole Pig’ Proprioceperve Fibres In the (F. Kane and Mary 
O'Dea, W. T,’ The [icalan Nathonal Saence Museum at Milan, 377 
O'Donoghue, Prof. C. H. Treatise of Zoology, reveew, 178 
Qersted Medal of the American Associaton of Physics Teachers presented 
to Prof. R. M. seal I 
Estro in vitro nal amaun of the Mouse produced by (Dr, 
urgeret H ere, Dr. |. D. Beggars and P | Clarngbold), | 196 
are ono Paks (Harold Burrows and Enc $. Horning), reme by 
On Sir William : cient Manures and Ferulcers, |! 
Report of the Committee on the Prevencon vat the Pollution of the 
Sea by (Ministry of Transport), 1013 
Onl Ind Education and the, 3 
Cul Palm { guineensts) in Africa Selection of the (A Devuyst), 685 
Cal Polluton of the Sea, 6 
Cyl Pollution of the Sea. International Conference on, 1025 
Chl Pollugon Research—Ptotting of Currents in che North Aclantic 
ational Insutute of Toe Gata 750 
Exsenoel (Dr. Ernest Guenther), Vols 5 and 6, review by Dr, 
ames, and others: Folm-Wu Prepared Blood-Group Specific 
$u ca A, 123 
Oidham, Dr. | N : The Cestodes, revs, 6 
Olidroyd, Derek : " Appotnted a Nuffield Fellow ya the Department of 
Natura! Philosophy, Univerury of Sagone E 
Oldroyd, Dr. |}. G - Appointed to the cha: pplied mathematics in the 
niversity College of Swansea, [5 - wake of, 15 
of Fluids, reve, 265 
Olds, G. C. E. : Creep Curve for a Predpucadon-hardened Alloy, 999 
sade a ae Cow and Buffalo Milk Pat (S. S. Phatak and Y. N. Patward- 
Olmon, N. L > bonizacion Phenomena in Gases, 799 
Obon, ae Harry F. : Musical Engineering, revrew by Dr. E G, Richardson, 
5 
Onions, T. G.: Giant Larvm of the Potato Root Eehbworm, Hetarodera roxto- 
chens Wollenweber, 249 
Onnes, H. Kameriingh (1853-1926), 524 
Oocytes in Artemia sofina L.: pease Proteins of the (N, Fautrez- 
Firtefyn and Prof, J. Pautrex), 163 
Open aod Repressed Monetary inflanon (Prof F. YY. Paih), 433 
Opotiki: Aak Onantation of the Orbital Planes of tho Visual Binarnes, 
Optical in alae Methods. A Compamson between the X-Ray Abeorp- 
aon and, for the Mam ‘Deterrmnation of Biological Struccuree (Dr. 
H G. Davies, Prof. A. Engstrom and Dr. B, om 104] 
Optica! Transients. Detection and Recordmg of, by Photo-mulupliers 
(Dr. R F Saxe), 1198 


INDEX 


posum as M at McGill al avanl Montreal, under the 
AA c Research Laboratory, of 


Directorate, Air 
bridge Research Center), 615 
ia Sepi In Ultrasonics and oe Society Sumroer 
Provincia] Meecing on), 443 


(Blectron): Recen postum on), 64 
Marc and iowa (Une, the Biete ER r e of Haaa 


Applied Physica, Consigito Nazionale delie Ricerche, the 
Commimdone Nazionale Icaliana per |'Octca, and the Soctech talana 
di Faka Conference on), [02 
ee ee oe Orientation of the (A. Cony he 
of Goatemala (Oakes Ames and Donovan Stewart Correll 
Orchin, Dr. Milton . Dr. Robert A, ays eae Ultrrvtoler reas of 
Aromatic ar 


atret es 
re ere Aerie a) ana Geen ties 
Garman ection of 1560 by Ansel Grunhalde Sisco and Cyril 


Orrin, A M r DH. Land): Preservation of Massum Objects, 


for 
cpanel A aden bert) T e Youmans, Leoasrd Doub 


AnA ADDR E: gat segs edt SY DT C. Barry, 322 
"Organic Evolution : Historical Arypects of (Dr. Philip G. FPothergill), 


dea * nis of, In the ects of Hydrogen 
oO M coon a Rad pe Minko ak P A of 
rganic Macenal : loca 
from (Dr. H. Barker), 631 


of Despersions of Carboa in (Prof. 
Dr. C W. Nutt), 259 


Dr. H. Bio eee wo rot |W. angry 


CHLO_N_§ (De. 
sims E A bution to the Theory 


the Pacific Sida (cee prone A ces mre i 
insectiddes (Crop Protecnon o Society o 
Chemical industry, the Assocration of Ap 


the Brotogical 
pees Group o tha SoAety of Pube Antiysts one other An cal 
Chemia, and the Pharmacological li otal on), 
Orientation of the Fly to Mans Polartrad 


Parker, sant Ga (oe N. W. 


tal Planes ot tis Visual bate cella A. Proa ae 
irection of a 


(R. H. Knapp and 
Sir Arthur an array (P 


rowth-tactors of Aae y ca Makino, Takeo 
Seren and Tadashi Sasaki), 914 
of Canada, 1176 


Fellow of the Royal Society 
Saer in ite Cardiacum of the Insect: Secretion of ac 


J 
Gria De. em Obxtwary of A. W. Ashby, 991 
ay, & , Appointed & lecturer in ] engineering ln the Univerwty 


Se een eee aren Per ice LAA ss Fares 

Ostland, Dr. £ Dr. Ere : Adrenaline, | Noradrenaline and Hydroxytyramine to 

Oxwald Wile Wied Thaler (1855-1942), (Prof. J Re IR Pangon): E 

Ovwwald, Dr. of Margidumum, 192 

Ottar, Dr. B. : a cae Chiltan a by a ol elena 
Chromiitm fn an Atomic Pile, 362 

Ottensoceer, roel Ti HRiberechnide, K.: Hæmagglutinin And-N In Plaot 


I’ a Naxonale Italiana per, and others; Conference on 
ce and Microwaves, 102 


Output ofa U reveew by Prof F. J. 
Ove (Unferalored t): S of—Subaeq uent har ee and the 
Probebslicy of Normal t (Dr. M. C Chang), 353 


Oviposition in the Hen: Prem (ATH. Sykes), a ee 
to ature i 
Ovocyte in Foecold a OAE AA onean O a 
Germinal Vaide of tha (J. Govaert), 302 aa }, 4% 
Ovule in | teridosperms $ unon ff ro john alton f 
OTe T MOL 
A Colommecrte Method, based on Metallic Complex 
aad cao for che Detection of Aureomycin In presence of Amino- 


of (Dr. Geoffrey H. Bournea), 193 
Chanucal, of Dimeth phosoboramnicn to 
phosphoramide 


Blologicaily Active 
T. C, Allan and a Stabmesn), 243 


. co ee A0 Woods under Frye Acres, 1931 : 


xivil 


Oradation Tia ds ae iai of Porphyrin -catalysed Chamilumin - 
escent Decomposition o f Pero and oe of (Or. 


Henry Linschitz and edwin W. Ab b 
a {j}. L Bolland and H. R. Cooper}, 
Oxlidirad Patty Adds in the Shao. and (Mary L. C Bernheim, 
Prof. Frederick Bernhelm and a Karl h. Wilbar), 306 
ons: Producnon of-Photochamical 
re ts (Dr. 
(Or Re Eni D.t 
r R Hall, D, H. Northcote 
and H. E. Davenport), 48 
Oxygeo consumed in the Metabolism of Smali Animals: A New Method of 


(Prof. VY. 815 
e A from NA Chioroplast ts. Photo- 
chemical! ee Thomas Bana and Dr. Akinyele » M7 
wear E marwa Dujardin: Phagotrophy in (M. R. Droop), erratum, 


= Atmospheric, and the Upper-Air Conditions (Sir Charles Nor- 

mand), 241 

Orons in the Atmosphere : Dally Variation of Amoant of (Dr. K. R Ramar- 
athan and Bh. Y Ramana Murthy), 633 

Oromum Wilt of Guar aod Cucurbit Plants in Bihar (J. N. Mishra), 209 


Pacme: Orgenbations engaged tn Scentific Research on an Internatons! 
¢ sre Pep ee 1131 
Meteorological and Magneuc Survey of the 


rrations In Saentific Research 
Se ing PPh zan n the Pactfic, IHSI 
Pady, S. ML, and Kapica, L. > Arctic Aaroblology, 525 


Pahaut, Dr. p others > Effect of Diuresis on Uptake of Radtoiodine 

. G¥il} by the Thyroid, 545 

Painierd, jean ana of the International Sdantific Film Aso- 
arton, 
Dr. A. S, : Impulss to Y Afferent Fibres from Seretch Receptors 
n the Stomach and thelr Role in the Pel phere] Mechanism of Hungor, 


1194 
Paish, Prof F. W. : ee a 
pala aing for Managemen 
er eg 


Palsoozsloge# Ara An Ape = a 

Paléontologie : dpsed de (pubie pai de Prof. Jean Piveteau), 
Tome | oférieurs d’ Prle pa T règne animal, Tome 

(uc rant au Rete ot EN He 


Treatize of, review by R. V. Melville, 560 
{oo ) Io Africa: Ssierion Gi Da [As DViT S 
Ap others : A Comparison of Lead botope Analyus Tech- 
a Raid Studies In Urban Areas, IOn 
Palner Keth Henry . Awarded the Ransom Fellowship of the Pharme- 
cæuucal Soaety, 200 
pee Re a A EERS T AOE AA S 
Panckhurse, M. HL: Awarded a Postgraduate Scholarship by the Shell 
Petroleum Co. Led, 485 


ee 


Mechanism 

Paneth, Prof. F. A pd penal fede ase of chemistry and first director 
of the for Radiochemlacry In the Unrversity 
of Darbam, 6i ; work of, ói} 


Paneth, Prof. F. A, and others Production by Cosmic Rays of Hedlum-3 
Ín Meteorites, 200 
uction of Helium In Meteorites and ther 1168 


Ells, $. C, and): tag and Tanning, 103 
M. agton, Prof H, and): Transplantation of 
oie Le. fs spot cultural officer, Class I], C 571 
pou 4 por » ass, Wyprus, 
Paper inhi angle T 


c Separation 
vad Ketone Gi the Basis of thelr Rascivicy (Dr, rg 
Newcombe and Dr. 3, G. Reid), 455 
hie (Dr. Friedrich pa Fok ig Aufiage, rona, 7 


Pappenhemer, |. R. : aroles of Small Vessels, |073 
ali er : Hugh uency (Dr. Yobe Hashimoto and Itsotuko 


Parapsychologica! Studies International Conference of, ern 
Purantes of Sitka Sproce Seedi (J. H. Waraip), 
Faraci o9 Bolani botons Als da (h H Aarah 20a, marnes), 


Pardes, Ramon : aati of Nigrosine to the Study of tho Salivary 


Chromosomes, || 

ee Election of Prof. L. Néel as a noo-residoot 
member, 
Bie On) Free Ee pee Ok iment for ene eee a Soret 


Election of Prof L. Lawray as a macnber of the Mechanics Section, 185 
as correapondant for the Secnon of Goography 


ted agnmcuitureal officer, Class 2, Cyprus, 1030 
National, 1083 
O. (Heath, Dr. D. F., and): An Irreversible Choline-cstorase 
lnbibitor in White Clover, 206 

Hedgerow and {Forestry 


n, Cansus No. 2}, 616 
Gulde to the Identification and Raport- 


lg of W. (Framers FG sand) o G phi nd Turd th 
pepe aay mm, Porpoises a urties on tho 


: Promoted Tear Prinapal Scendfic Officer In the 
Saentific Chii ‘Service, 658 
ee oe a Postgraduate Scholarship by the Shell Petroleum 


Parkes, resteranes, 842 
Parkin, P. H., and Allen, WY. A. : Acoust Design of Auditoria, 98 
Brrrahi. Napdonal, 5)! 


xi vill 


Pariamentary Responubility for Atomic Energy, 1683 
Parry, J. Y. L.: Dlectreal Insulaton, 
Parsons, 8. L. Awarded a Ramsey Memorial Fellowship for research fn 


Chemistry, 103 
Parsons Memorial Lecture for [953 (H. Leyburn) 797 
Parsons and Marne yoo hewins urbine Resoarch and Development 
Association Research Station of the, 847 
ra Beds, South Rewu, India Occurrence of Pteroptylhen tn the 
“UK. M. Lele), 1195 
Parnal-Shoot Theory of the Leaf: a aed Growth tn Pecoles and the 
(Dr. B. Samanctaraland T. Kabi), 37 
Parthenogenesis for Four Generations in the Desert Locust (Schatocerca 
(Dr. A. G. Hamilton), 1153 


f Hardan), roveew by P. G W. Hawksley, 


10 
Parucdes - High-Energy (Prof Brumo «rew by Prof |. C. Gann, 472 
Parucies (Boron) : Spiral Morphology of (Dr Edward L. Simons), 724 
Parucles of Cosmic Radiation (Prof, C. F. Powell), 477 
Parucles und Stansucs Fine, revrew by P. G. YY., Hawialey, 1017 
Particulate Solds A Method for Fy Determination of the Approsgmate 


Surface Areas of (D ), 26 
aoe R. Ta Gii (1853-19372), 300 
iiaei Pea ' Appointed a member of the governing body of 
University House, Anscralran Nations! Unversity, 440 


, Dr. 5, M. Sn Promoted a Senor Prndpai SclantHic Officar In the 
cientific Chil Service, 658 
Babee s Commer ine eo A Piastnodicm In (A P, Ray, Y N. Bhatnagar 
Pamey Prof RD.. Title of ements profassor of ments! patho 
In the Unrvernity of Leeds conferred cs j i 
menal de par | al cancer 
1028 ; work of, 


Retirement from the char of 
research in the oe of 

The Mpang of Thick Liquids, (Brush Socety of Rheo- 

um on), 384, 846 


Partes oa all 
Pastures an oe m Crops cea Bureau of To be transferred to 
Research Stanon, 


ae Barkie, and attached to the Grassland 
Patent a Microfilm coples of the Press Mark Indexes made by Aalib, 


Patent Specificacons (Brretah) . Subject Index of, 103 

Pathogenlaty of fragance, A New Method for testing the 
(Dr. C. J. Hickman and Pamela M. Goode), 21! 

Paton, Alsxander Appointed technical development officer in the Depart- 
ment of Agnculture for Scodand, 1085 , work of, 1085 

Paton, W. D. M.. Action of Drugs at Autonomic Ganglia, 1075 

Patterson, È. A. : Electrical Insulation, 9 

Patterson, H. D. > Field Triake with Perennia! Plants, revrew, 221 

Ese avons | ye an honorary member of the Amencan Meteorological 

Patoson, Dr P. L M. Toxic Auorine Com da, 1139 

Patwardhen, Y. N. (Phatak, S. $., and) lec Acids In Cow and Buffalo 
Milk Fat, 456 

Paul, E B.: Medium-Enecgy Nucdear Phys, 

Payg, m s , and Thirumalechar, Dr. M, }. pales Black Spot Disesse of 

Mung Beans, 3/4 

Payne, D.. A Method for che Determination of the Apprmamare Surface 
Areas of Partculate Solids, 261 

Pame, Dr D.S . Inorganic Chemistry for the General Student, rerrew, 


Peace, T. H. : Poplars, 759 

Peace, T. R., Effects of Atmospheric Pollution on Vegetation, 660 

Peach Front > Isoladcon of /-Quinic Acid from the (E. F, L j Anet and T M. 
Reynolds), ! 188 

Peaches A New bomer of Chhorogenic Add rom (esse Corsa), 771 

Peacock, D. W.- Botush Raha ind Tunnel, I! 

Pearce, Dr Louse Awarded the Order of che Lion and a gift of [0,000 
‘dollars from the Belgian Govariinanc: 475 

Pearce, 5. C.. Field Experimentation with Fruit Tress and other Perennial 
Plants, reveew by H D Patterson, 22i 

Pears Chlorogenic d and the Enrymic Browning of Apples and (C. 
Weurman and Dr. T, Swain), har 

Pearse, Dr A G Everson (Berter, Dr. R. Detection of 5-Hydroxy- 
7 arise in Memmablan aes oe Celk, 810 

Peat, Pro shat ey and gmn D-Enzyme, s Duproporuonating Enzyme 
in Potato in 

Peat, Frot Stanley, ca Whelan, Dr. W. L: The 2-Enzyme in Amylolyms, 


Peat ee Gas Turbines În Scotland Uea of, 186 
Peace, Dr. lorworth C Museums and the Public, 197 
Pecranik, Dr. O. Influence of Cystelnamins, M amine and Cortisone 
on the Toxicity and Activity of Nitrogen Mustard, 454, erretum, 342 
Peddie, Dr, J. R : Reconstructed Publle Aquarum at the Millport Labora- 
ya the Scotush Manne Biological ation opened by, M| 
gree Three Types of Colour-Veron Defect (Dr. R. W. Pickford), 


Pedier oe (Str Harold Hartley), 526 

Pediow „~ and others Temperature and Humidity Gradients In the 
Haat 100 m over South-East England, 193 

Peel ol Apek Frul A New Hydroxy-acd tn the (Dr. A C. Hulme), 


Peers, Ghee „and others. The B-Vitamins in V/hear-—-the Unique Aleurone 
yar, 993 

Peeters, |. Brochemical Problems of Lipids, 574 

Pec, Dr. $. R., (Dudley, Dr A. A, and) AJtomance Gram Counter for 
Aseuening antttatvely High-Reeoluuon raphs, 992 

Penck, Prof, Or. Walther. Morphological Anatywe of Land Forms, slated} 
lated by Dr. Hella Crach and hanne Cumming Boswell, 
by Prof. |. A Steers, |163 

Pendleton, T. A. : Hi uency Eleccrice!l Measurements, 53 

Pendred, L. Sh L Eng.-Capt. Edgar C. Smuth, 1079 

Panallanunie Add and D-a-Aminoadiptc Aad : Laolation of, from Cephalo- 
spormn N (G. G. P. Newton and Dr. E. P Abraham), 395 . 

Pealallin: Use of Aureomyan and (Ministry of Health, Statutory Instru- 
ments 1172 and 1174), 382 

Panidilin in Hee Sher oy), mea a reompa aad (ågncultura! Research Counal 

oO. , 


INDEX 


iain pirate hilic, produced by Pernsaiium chrysagesum (Dr. C. W. 
A. Miller ied B. K. Kelly), 545 


um haapana yd Katty icin produced by (Or. C. W 
ee A. Miller and B OK Kei 


Recombination without Sail lie in (Dr G. Pontecorvo 
and G, Sermonti), 126 
Penman, Dr.H L- et Peace in 


ronomy, revser 
Penser = Las neti à (Lous 


rever, 48 
gnal), rerew by Dr. V. Vand, 371 


Penta-| ° Micraweve Spectrum of (G. A. Heath, Dr. L. F. Thomas 
and Dr. i Sheridan), 77! 
Dervattve Occurrence of 4-Amino-5-imidazolecerboxamids as a 
{ h $. Gots), 256 
People (Hungry) Unused Land pia olka rian by > Sir John Russell, 266 
Peoria, llinos . Solar Variation and Prea at (Dr.C G Abbot , 143 


Pércantags Ci Campostion of O le S ompona Tables of, ' 
CHON — HS, C—H—O—sS, 
4 CHO NS (D (Dr. H. Gysel), review by Prof. 


Cook, 48 
Percy, kH > Awarded a Postgraduate Scholarship by the Shell Petroleum 
tretch Receptors In the Stomach and ther Role in the (Dr. A. 5. 
ie 
AM ` Vanagon in the Lemser Celandine, 58 
al Call hepa gala Relarion of the, to Fractional 
Call lane c 
eg fig Linschie and Edwin YY. Abrahamson), 909 
Perrin, M. 
Pare Dr W.L M.’ Anticholinestarases. 843 


Periodicals in the Saence Library : Hand Llst of Short Titles of Current, 
seventh adlton, 753 
ore. Mechanism of Honger. impulses in Vagal Afferent Fibres from 
,1194 
fembrane In some Insects: Occurrence and Endodermal 
of the (D. F, Waterhouse), 676 
Ael aia Avearded a Nature Conservancy Research Studentahip in ¢ 
Zoclogy. 78 
Permeable Gravels Water Currents th h. and thelr Stgnificance to 
Spawning sal: Imonids, etc (T. A, Stuart), 407 
Permittrvity of 
Lanhoff and Dr. Nathan O. © Kaplan) 730 
Perooades Kineacs of Porphyrin-cata Chemiluminescant Decom- 
posun of, and the Mechanum o Asan ag or Osudation (Dr. 
Use of Frenon-Product Radiation, 147 
Scholarship of the English Electric Co, Led., awarded to A. Coull, 
Perry, A Standardizaton of Radioactive hbotopes in Great Britain, 
[inaani] Phymological ontreal, 1071 
Persad Meteor peso The Type ey oy betar M Millman), 853 
Personality Ans 
The Logic of { oan Cohen, 6% 


Orgpantranon and (Prot. P ve) "Mahalanob 
gy of, review by Prof. John Cohen, 698 


Eysenck), reverw by F. Y. 5.,5 
Personality Development (J. S. ‘Slo n), rever, 

persone! (Higher) = Recruitment of, for the Broth Texlle Industry, 
Personnel Management, [nsntute of: 


Occasional Paper, Some Problems 
of a Factory (WiHred Brown), 303 


Annus! Conference, |086 

Personnel Management, [nsucute of, in collaboration with the Personnel 
Manegement Branch of the Ministry of Labour. Residential Study- 
course on Empleymenc and YYelfare, 336 

Perspecttve (Non cal) Use of, in the Two-dimensional Repre- 
sentation of Solid Objects (Philip Short), 1002 

Perutz, Dr. M F.. The Pow of Glaciers, 929 

Pest eee! Laboratory: New aidas for biochemical! research 

panad by Sir Ben Locksperser, 894 

Panada Toxic Harards of, to Man ai ene! =EN Decker}, [125 

Pethica, B, A. Biochemical Problema of 

Petioles ` Secondary Growth in, and nisi de Shoot Theory of the Leaf 
(Dr. B. Surnintara’ and T. Kabı), 37 

Patkus Winter Rye Acceleration of Flowerng In partially Vernalbred 
Grain of, by subsequent Treatment at High Temperature (D. J, C 


Frend and GG J, 667 
Petric, T Biological Rhythms, 
Petroleum The Scence of (edited by Dr. B. T Brooks and Dr. A E 


Dunstan), Yol. 5, Part 2, Synthetic Products of Petroleum, review 


by Lieut.—Colonel $. L M. Auld, 1065 
Petroleum, Institute of lass > Spectromecry Panel): Conference of Applied 


Mass 5 pectrome 
Mase aF 1950), rr atonal (ae of a Conference held in Manchester, Apo! 
OE he the 1950), reon by Dr. jarnes Beil, 602 
Însttute of, and others Report of the Jolnt Committees on 
aah es red Spectra, 795 
Petroleum Consumption in Great Britain during 1951-52 (Petroleum br- 
formaton Bureau), 279 
Petroleum Industry, revnew by Lieut -Colonel 5. J. M. Auld, [065 
Petroleum Informancon Bureau Stratutic: relating to Consumption and 


Rafinery Production, 1951 and ges to 
Batten kofler Tube A ModHted (Dr. H, G J, e 


Petterseen, Prof. $.- Modern Cydona Theory, I 

Pettit, K. G. : Cloud Physics and Induced Prwcpteaaon, | ne 

Peysar, YY. P.: High-Prequency Electrical Measuremen 

Pflanzen Mineralstofie und (Prof. Dr. ei Baumeister), 
review by Prof. W, Stiles, 422 

Phage Resorts Mechanisr of (Margeris A. Jesar and Yralter F Goebel), 


Pha A eria nera Di ardin (M. R Droop), 250, erratum, 442 
Puarnaceines! Coina Bn RAE D. CaA ii 
Pharmaceutical Fellowships Wellcome ray 280 
Pharmaceutical Soaety: Ramsom Fellowship awarded to Keth Henry 


Palmer, 280 
Research Scholarship awarded to Kenneth eaii Kerridge, 280 
Pharmacst and Therapeutica (Dr. G R. Boyes), 65 
Ph cal Factors from its own Serum : Stacepdbtlr of the Guinea 
Pig co (Dr. M. E. Meday, Dr. A A. Milas, Dr. M. S. Schachter and 
Dr. D. Wilheim), 714 


INDEX 


Pharmacological Society and the Pine Chemicals Group of the Sodaty of 
Chemical Indartry Sym um on Antich olin aaraces, 841 
—Ph armacolog! cal ar and o : Symposiam on ee 


Pharmacology of the nao poole Reasearch In Prychi 
and (Grant of £78,000 from the Rockesteller eae 
of New York to t of Experimenta] Paycharry of the 


~ bo-Olerc Aads In Cow and Buffalo 


. Elected prasdant for 1953-54 of the Mmeralogical 


, M2 
of, on the Rate of Decompodtion of Beoroyi Permdda 
CL J. Batten and M. F. R Mulcahy), 
Phenols In che Arsarran: Wilt a, ODi aNd Din rae 
W er and A. E. Dimond), 959 
Phenols in Formation of Glucosldes from (Calla ML Myers and 
Dr. J. N Smrth), 32 
A ae In Time ehh {Prof john Cohen, C. E. M. 
Hansel and }. D. Sytvester 
ica ta Expramion of Pardal Reverted Ghycineles E. coll Mutant: 
pectfi Ghrane of the (Barbara ÈE. Wright}, 78 
Phas otypic Stability and aod Variabllity: A Relabombip between a 
and a Theory of Alternative Genetic Pathways (Dr. D, Lewis), [1 
Phenylacon, ation and H 
Silver Com 
Phillp, C. B., and others: Peak 
deserticola) in Nevada, 829 
Phiiposborn, E von. Brological ler ag PAF 
Ptullpeon, Dr. A. T. Ruroimant Digestion 
Phillips, Arthur P. (arton) Stara, and) : PA New ia Aaa 


Phill eda Be Daaiadseet Aina 572 
Philology and i the ‘Kon-Tild’ Theory : Comparative (Prof. Alan 5. C. Rosa), 


Ealloiogy nd Ponies cartes: Comparative (Prof. Alan 5. C Ross), 


Philosophie mathématique : La définition des nombres par leur valar 
numénque et par keur ongine—roke de ce concept en (Prof. D 


Ea ie ‘Biolog re Di gael Needh 1119 
phy: rer ra am, 
Philosophy, netatute of: me for 1953-54, 6546 
Be aan (Triplex Silecy Co, Led, Booklet on), 


Phiasophy y for 
i 
Phfiesophy of Nambers, 752 


Ph of Srtush for tha : Special Berkeley Number, 326 
Philosophy iri bie aa A erpi Decrmoa-making under Uocertalnty . 
trah Association for tha of Sclence, Section 


a eaii Symposium on), 701 
Pigem lak Amlno-Aclds in, and ther Excretion by Aphids (T. E. Mucther), 


Phoromes maleri in the irish Sea: Occurrence of (Eve C judges), 499 
Phosphatase (Aikaline) : Mode of Acoon of Beryllium on A. Veerkamp 


and G. Smita), 
Actrvicy (Alkaline) > Extremely High, In thea Vaginal Mucus of 
the Cow (Dr. G. A. van Kimkenberg), 397 


oa and Unicration by Barley (R Scott Rosel and R. P. 
Maron), 


nass: A New, po hesp nor boonuse Edoardo Scarano), 951 
5-Phoephon bokunase ; A New nass 
Phosphorus Metabolism In Tobacco Plaats : 

on Miragen and (Dr. Rupert j. Best and H. P. C. Gallas), 347 

-32 : Mutagenic Poembtlrcaes of (YY. R. Sceunton and W. K. 
Sındalr), 404 

aton In the Resplratory Chain: Mechanism of (Dr. E C 


Slater), 975 

I Production from bolated | Ch ast Frag- 
rete as Punnect and Dr. Akinyele ) 

Pree ae ae In Lead Nitrate (Dr, S. Bhagevantam aod K. Y. Krishna 

Photoal Des eee ie ea By enon) terae Ey ET 


Photoslasdacy and Engineering Dedgn, review by E. K. Prank!, 926 
diina 7 Ralodrop Cpectinmwarer (B L Mason and A. Ramanadham), 


Photoelectric Spectrophotometer at Kodaikanal Observatory . Recording 
(A. K Das, R. Ananthalotshoan and B. NL. Bhargava), 363 


hic Socety, Roya) . internanons!l Conference on the Sclence and 
Apmicedon ar Rhee phy, 145, FEZI pis ee 
ence Royal togra 
Ln Conference on), [45, ria) a 
Photograph ce of High Comtrest in the (J M. 


y of Fn 
Hough and B. |. Goldsmith 
Bisama ters’ Current Types of (Dr. WY. E. Turk) 
on and Recording of Opacal T Aa eat des hd R F. Sea), beg 
Photoneutron Effect: An Anshms for Deuterlum based on che (Dr C. 


Haigh), 359 
Photosanm ced Oxidation : Kinetics of Porphyrin -catalysed Chemlumu 
acent Decom pom non of and the Mechanism of (Dr. 


Heary Linectlte ay and Edwin YY. ), 909 
rc Onodation of Alcohols (J. L. Bolland and H. R. Cooper), 


ae ee eee: ans Chromosomes of (M. Blackwood), 


Prica] Applicanoas of H -Speed Rotation, 22 
Corea! ndinome: Soil, and Plant Growth (complled by the kant 


Commrttes on Soil Tilch, American Socrety of Agronomy, 
ral Engineers, ediced by Byron T. Shaw), pl 


Soa 
a oe ee orcad A 

cagon of Ameno -Aada (Dr. A Lacoare G. Sommareyns, C. Francotte 
and N. Delande), 906 


xlix 


Physical Society : Report for 1952 2! 
Sympostum on Recent Research in Electron Optics, él 
Seventh Charlies Chree Medal and Prize awarded to Prof, J. Bartels, 442 
Summar Prodndal Maating on Recent Davelopmans in Ulerasonica 
and Optics, 443 
iy are Aantal Exhibrtion of Sclentiic Instruments and Appara- 
tim, 
Physical rigs A Temperature Group): Discomion on Supercoaduc- 
trvity. 
Society, and others : Report of che joint Committee on infra-red 
Spectra, 795 
International Conference on lonJzadon Phenomena in Gases, 798 
Physecal Standards: Maintenance of, 335 
a aaa ti Saga Heat Transfer Phenomena, tha Fow of Feat tn (Dr. 
J} rower, 2 


L. Bosworth 
Piada ne a'o talndelpnia, olegs of Anane Prize e DS ridi 


Physico-Chemical Properties : ryen a Stracture of Deoxyrtbonucdec 
noa and ros (Dr. Bertil are Wai 


h-Enerry , 4 
High-Enaray otiam br Prol, L. C Physical Society), 146 
Conference on), 527 

Nocieer { Brera ies am), 39 

Reports on Progress in, Vol. 15, | {executive editor, A. C. Stick- 

land), renew by S. VWelntroub, 559 

FL E AORTY; [T EY Dr Be rae rag 

Theoreical Nocdear (Prof, John M. Blatt and Prof Victor P, Wesskopf), 

revrew by Dr. K L Le Couteur, 785 

A Untvermty Text coher 3, Heat, bern the eleventh edition and 
rewritten version of Romon 


a VoL Poyatmg and "Text-Book of 
p , YoL 3 Cf. sL Awbery) serve by H E. 10 a 


London 
n (edited by Dr. Bruca Cheimers}, Yol. 3, 
rere by Dr. R. "Kk. be, H 
Progress in (edited Dr. Bruce Chalmers), YoL 4, revew by Dr. W. 


Physics (Theoretic!) : e Conference on—Mesting In Japan 
e a of Pere TAERE Meeting, 242 

-~ Elaction of Officers, 242 

Physics, institute of (Ekectronics Group) . 


cain 


Conference on Luminescence, 


TH 

Physica, Institute of (X-Ray Analysis Group): Annual Conference and 
Extunton of X-Ray lographic Equipment, 334, 

Physics, lnecrtute of, and others. Intern Conference on fonlzadon 


Physica (Pu ad Applied), [atarna 1 Union of, and oth Confer- 

a re an racnationa on others : 

ence on Oplia and Microwaves, 102 

Phymcs of Fibrous Materials (Dutch Physical Soctecy Symposium on}, [44 

Physics beyond General for Non-Physics Majors (American Associa- 
cron of Phyncs T Discusion an 

Buysics of the lor omkeare. renew by C. M. Mania 514 

pbyera i of $ynthede Fibres Chemistry and (Plasuce and Py lad Group 

of the Society of Chemica) Industry Sympomom on), 656 
Physics and Chemistry : Impurtty Phenomena in , Graco 
ya Phyuology of Nervous Acoyity, review Prof. D. treridgo, 


cal Actrvity: Albumin, an Unsuspected (M. YY. Blewott, Sir Alan 
Drury and M. Mackay), 79 
to the Lower Animals (Dr. ]. A. Ramsay), review 


Dr. k »F2 
Piya Eongren, Moorea! XIX International (Dr. W. L M. 


Perry 
Phenomendn ia the Human Electroencephalogram : Pi 
Lambda Waye as e Normal (Dr. Martin Roth and joy Green}, 564 
Physiological Races of Wheat Stem Rust in (Dr. T. Abdal-Hak), 802 
Ehyaclosreal Sdences, Intarnamonal Union of Pormanon of an, 1074 
Phystology ` Adventures [n (a Selection from the Screnofic Publications of 
Sir Henry Hallect Dale), revrew by Prof. |. H. Gaddura, 825 
Post-doctoral pelawesle in Biochenwstry, Blophymwcs and (Lalor 


Foundation), 1085 
Phystlolagy’ a7 : Applications of, to Agriculture (Dr. John Ham- 


mond), 
Prystotogy ( umen): Introduction to, review by Sir Chartes Lovett Evans, 
Physiology of Achieckc Traloing (Brith famed ton or me Advancemant of 


$a Section | nyse, 
Pol Lear Anim: pie elegi fae A Dr. J. A. Kitching, 


mayo of Devas Dene: Physics and, review by Prof. D. Whirter- 


i 
pee in Cleades s (Dr. W. $. Pr 248 
fragance . od for tanla the Patbogenidty of 


(Dr. & J. Heckman adhe Pamela M. Goode), 211 
phical Eccurmen: Tenth International (Prof. P. W., Richards), 


hse . At the XIX Intermnaconel Physlolopca! Congres, Montreal, 
Pi Prof. HL T. H. Foundations of An revew, 7 

ntroduction to Modern Prime Number Theory, reveew, 137 

Elnfu in die free Geometrie ebener Kurven, rerrew, 259 

Genera! Analysis, rera, 325 

raic Projecuve Gaometry, revanw, 741 

Pi Mims P. M. Froebel's influence on Engilsh Edocadon, review, 219 
Pickford, Dr. M. > Anticholinestarases, 843 
last He R. W. : A Pedigree for Three Types of Colour-Vision Defect, 


i 
Pickles, Dr. V. R. (Harti 


hectare acest geo Synthbenoc Maternal in (Arthur Lucas and Norman 


Bromelia 
Sard a i Appointed Sapa orana of agriculture, Tangenytka, 753 


| i INDEX 


baht ct A P a ei others hf a a of Intermedin and Adranocoru- 
o Aea alia in the Ocular Muscles of tha (F, Kane and Mary 
gn and Penlalin in (Agnculturel Research Counal, 


382 

) . ete ane Observations of (Donald Griffin), 192 

Pigs (New-born): He c Disease of, caused ‘Immunization of 
Pregnancy (J. C Buxton and N. H. Bresiaben ), 355 

Pignm, A F., and others Conversion of Fii Nitrogen to Microblel 

Nitro in the Rumen of the Sheep, 34 

enta © Chemical Examination erik (Dr. K. P. Oakley and 
Dr. L $. Wener), I110 

Piltdown Man (Dr. J.S Weiner, Dr K. P, Oakley and Prof, W. E. Le Gros 
cj 


t- 
Pinus radiata (D. Don). Heartwood Formatton in (J. Maddern Harris), 552 
Pippard, Dr. A.B. Saperconducttytty, 996 
Pict, Frances A Sanctuary Planted, revmew, 325 

Puffins, revew, 375 

Gbrtuary of the Duke of Bedford, 749 

Finding Nemt», review, 528 
Pitt-Rrrers Rosalind Mechinam of Formaton of the Thyroid Hormone, 


1074 

Pitul of Chordates Ongin of the (Dand B. Cartisle), [098 

Pi tree gt Sirs $,and others Nomenclature of axane Bonds, 1096 

Pryetenu, Be gel (publié sous la direcnon de) rad de peldontologie, 
Tome |, Les stades Inf€reurs d'organisanon du régme animal, Tome 
2, Probltenes d'adaptation et de phylogenéss, review by R- Y. Mel- 
ville, 5 

Piwowarsky, Prof. E. Death of, 938 

Planck (M ax) Association for the Advancement of ay, i Di 

Plane Sets of Potnts * Elements of ele A a T (Prof. M. H. A New- 
man), second edition, review by 

Plane Stres Problems A Network PAEA Method for 
shing (G. Liebmann}, 78 

Pianmed oie. of Forests (N. V, Brasnett), review by Prof. H. M. 


uunins : Some Interrelauionshipe of the ef ate es of various 

peces with jerde aoe G., W. G. Bard), 

Plant Hophynas at Leeds, 23 

Pant Oe oe =. Cavers i EA of (Brittsh Mycological Society Conference 
on), 

Resistance to a, asoceted with High Glucose Content of Leaf (L C. 

Hughes and H. D Fowler), 316 

Plant Diseases (Dr. F. T Brooks), second edidon, revew by Dr. S.G Jones, 
368 


Plant Enzyme Extract’ Synthe: of Sucrose by a (J. F. Turner), 1149 

Plant Growth - Soll Physica Conditions aod Soil areal by the joint Com- 
mittee on Soil Tilth, American pupil ais A oni Amencan 
Soaety of cultural y Eriginears; so by Byron T. Shaw), rormyr 
by Dr.H. L man, 48 

Plant reti Substances (Prof. L. |. Audus), reveew by Prof. R. L. Waln, 


ea of (Prof R. L Walin), 710 
Pianc Growth Regulanng Activity’ Chemical Structure In relation to 
{Symposium at the Janene of Lund), 710 
Plant Growth-Regulanng Substances, reveew by Prof. R. L. Wan, [117 
Plant Maremal A New Method for the Quenucacyve Determinaton of 
Chloride in ($. Samson), 1042 
Preservation of the Yirus of Tomato Spotted Wilt In Dried (Dr. 
A Linc L Bast and H. P. C. Gallus), 315 
Ptant Conversion of, to Microbial Nitrogen In the noes of 
the Shee (E, VY Grey, A F. Piigmm end R, A. Weller), 347 
Plant Pathology on ati ce and (Prof. K Mather), 999 
Pianc Pathology at the Imperial Collega of Sdenceand Technology, 838 
Plant Seeda > Harnaggiutinin Anu-N In (F. Ottansooser and K Silber- 
schmidt), 914 
Plant Surfaces ae of Copper Fungicade Deposits on (Dr. L T 
Marun 
Plant Tissue 4 Measurement of oe and Survrval of Soil Fusarsa in 
Detached (Dr. R. H. Stover), 465 
Plants: Minera! Nutrraon of, rersew by Prof. W Soles, 422 
Nitrogen in the Life of (Dr Deamiaris Pranuschnikov), translated by 
S A Wilde, review by Prof A C. Chibnall, 513 
Role of Nitrogen in, revrew by Prof. A. C Chibnall, 313 
Plants Gurai The Geneuc of oe B, Crane and W ) C. Lawrence), 
ee, review by Prof $. C Herland, 7 
Plants {Green Vanadium as an Essential Element for (Prof. Daniel L 
on lad Gunilla Wessel), [039 
Plants (Guar and Cucurbtt) : Ozonium Welt of, in Brhar (J. N. aire) 2? 


Pane fc a a Toone oO 


Zymausend Acid Metabolism in (Dr, 3. L Ranson), 252 
Plancs (Perennial) Field Expenimentanon with Fruit Trees and other 
S. C. Pearce), reveew by H D. Patterson, 221 


Pig: Propecapt 


Plant 


Plants (Tobac) | Some es of Mawalc Virus on Nu and 
Mecaboliem In r. Rupert J. YYest and H. P. & Gallus) a4 347 
Plance (Vascular ees Observations on the Shoot Apices of (Prof. 
Cc. W. ardiaw), ! 


S S icoh + komthe FAC fa india—the Advent 
oe Vascular prr (Dr. K amn: jacob and R N. 
Shnvastava}, |66 
Plants of the Bible (Dr. Harold Nr Moldenka and Ajma L Moidenke), 
review by Dr, H. R , 1162 

Planas of ae Rorasant ‘Beds, Colorado Foen! (Harry D MacGinine), 1090 
Pias - Rola of, rer by Prof, C. H. Waddington, 764 

Pt a in exalt Indian ges (A P. Ray, Y. N. Bhatnagar and 

M 


Pienmodum a lolit i bolanon of a New Scrain of (Colones! Jaswant Singh, 
A. P. Ray aod C, P. Nair 
Plastic ORAN of Meteis 


Pasde Ta hur (J. rini and Pret A. fi cd bs - 
Brown trecuty, Prov Ce, a Enginearing Mechan 
iaaa ee of the Amencan Society of Civil Engineers, and the Office 


of po pipese Symposium on), I7 


i r PAEA at the Unversity of Bnro!), 


aac sal! Education Fund Scholarships at the Borough Poly 
ni 


Plastics and Ajlied Industnes Postgraduate Research Scholarships in th: 
Teule, (Courtaulds’ Scentfic and Edacanonal Trust Fund Awards} 


Platinum Medal for 1934 of tha institute of Metals awarded to Dr. Lesi 
P, 700 
Plaonum Metal thition of the instituton of Mecallurgiso to be opene 
by the Duke of Edinburgh, 384 
Platt, Prof rot » and Fox, Dr. R. H.. Provimoning of Expedioons In th 
Platt, Prof. Robert : Appointed a member of the Medical Research Counal 


Pledge, Dr. H. T > brary Co-operation in Great Britaln, 60 
Plerstocene Correlation and Nomencdature One Boe ofa aoe. 


on, the Internatonal Association on 

Pheistocane Marine Beds: Correlation of Plocene and aarti W. 
Powell), 762 

io r. H. L, and Organ, R M. : Preservation of Museum Obfects 


Hoan iàd wae Manne Beds > Correlaton of (D. F. W. Baden: 
Podzol mad Sok piggronde Immobilæaton and Clay Movement in (Dr. C. 


Bloom e 

Pobl, Prof R - a membership of the Amencan Assocdacon o 
Physics Teachers conferred on 

ents of the Topo or of Piana Sets of (Prol M.H A. Newman). 
second edition, review by Dr R. G. Cooke, 325 
E ote Rg Sinks urt misan of tie European Assocation o 

apd dg asts, 190 

Panne en 9 Motie). Ca Dioxide Pocadton and (Dr, S. Aronoff and G, E 


Polak, the an’ Ac the fourth meeting of the European Assocation or 


Sy Gros Dacia 
Polan!, Dr. Paul Grou , 900 


Polar Gases near the ncl Point: Restricted Rotaton In (Frank E 
Harru and Barni j. Alder), 774 

Polarmaton (Galvanic) : Effect of, on the impubes Decharge from the Hort- 
zontal Ampulla of the bolated Elasmobranch Labyrioth (Prof. Otro 


Lovwrerstein), 549 
Polarized Light (Plane): Motor Responses evoked by the Dorsal Ocal: of 
Parker, and the Orientation of the Ay to (Dr, 
W. G. Wellington), 1177 
Polarographic | ree) ai of Calaum: An indirect (Dr. B. Breyer and 
1 
Pol ic Video Be A Carbon Dioade in Solutions of Ethyl Alcohol (Dr. 
A. A. Vitek 


Pole and Equator “ithe Sun: Drference of Temperature between (Dr A. K, 
Das and K. D. Abhyankar), 4% 
Pollnard, Prof E « Bochemiacl bles of Lipids, 573 
Polish Mathematical | ee 
ot, 


Polah Mathematicteans ' 
Microscope Photographs of {]. Ken 


Polished Minera! Surfaces . 

yon}, I4 
Pollock, Dr. M. R.: Adaptation In Micro-organsms, 
Pollock, Dr. M, R, ‘and others - Terminology of eaten Formation, [096 
Pollution of the Sea r Ò International Conference on, 1025 
Poluga Hs Sea IIe See the Committee on the Prevention 
Polson, mf Mey OW atlonsh! pe among Animal Viruses, 1154 
Poty utamic ened ies ited from Caprulsated Strains af B anthroce 

tructure of (Prof. Y. Bruckner, | Kovács and G. Ddnes), 508 

Polycrystalline [ce + Rate of How of (j. W. Glen a 


ede Aol Nitrogen H reveew by 
e Solutons 


Point 


of Salts on Nas an ere ]. A. Y. 
Batler and Dr. B. E Conway), 153 

Poleti yiana Terephthalate Fibres Fine n in (A Cobbold, R de 

Daubery, K Deutsch and P, rer kayi o 

Polyhedrosas, (Nuclear). Ongn and Fate of the Virus Bundles in (N. 

eros), 

Polymer Corporation, Ltd, Sarma, Ontario: Foundation of a Research 
Scudantehip in Chemistry in the Unreersity College of North Stafford- 
shire for the support of postgraduate research on canonic polymer- 

k imanon, 79 

Polymer Saence , Seminar on, at University Collage, London, 102 

Polhymermanon. Cu-Trans bomertranon and the Caling Temperature 
Phenomenon in (Prof F.S Dalnton and G. M. Bristow), 804 

panmerranon ne Aad. Degree of (Dr. Normen G. 

ni 

Pélymers | tation of, by Rigi bneray: Bessnons (hi Lawton AM; 
Bueche end }. S. Bah) 

Proton Acceptor Propertes of Des Coloured Cycopentadiene 
(B. Exler and Dr. A. Wwassermann), 

Polymorphic Transiagcn Temperatures A Heanng pesuene for the 
ae Determunation of Mesomorphic aad (Dr G. W. Gray), 

Polympdn Reversal of the Antibacterial Actrity of, by Divalent Cations 
(B. A. Newton), 160 

Polynesian scons : Com Philology and (Prof. Alan $. C. Roms), 66! 

polresrdds > ynthetic} - Infra-Red Dichroism in (Dr A Elltott}, 

Polyps N-Carboxy-a-amino-aad Anhydrdes . Kinetics of the 

nanon of (D.G, Ballerd and Dr. C. HL rd), 907 
atee eo Transphosphorylauon between (P. Berg 
and W. K. Joklik) 
a hel tae In Eastern North America Two Cytological Forma 

Siesta Promotion on by ivinou Administered 

(M. Shilo, D. Ferngokd and Shiomo Hastrnn}, 7 
i one with Aipha-Ceilulose iGo A. Adams and G, T. 
Bishop), 28 
Polyspermy in Mammals (C. R. Austin and A. W. H. Braden), 82 
Pontecorvo, Dr. G, ° Adaptation in Micro-organisms, 235 
Ninth farn aaoi Conaire of Genetta, 756 

Pontecorvo, Dr. G. and Sermonti, G.. Recombination without Sexual 

Reproduction in Paneacisumn in 126 


INDEX lt 


Pope, J, A., and Marriott, Dr, F. HL C.: Errors in the Estimation of Serta! 
Correlations, 778 


k, G.: Brochernical Problems of Lipids, 574 
oplare(T. R. Peace), 759 
Populations of some Littoral Mollusca > Rate of Activity as a Function of 
Interuda! Helght within (Earl Segal, K. Pampepath] Rao and Thomas 


(OE ees 
Porath, Or. J cture of Bacioracin A, 97] 
Sain bilan: Structure of (Dr. C. H. saree poe 
Porphobilinogen as a n Precursor, and | of Por- 
pitted a Tissue (Dr. J. E Falk, Dr. 1.8 Drere and CG 
„Rirn 


of 6-Amlinobevallnic 


Porphynic Aad Structure > (Prof. | Erdtman and Cari-Axel 
Wachtmeister}, 724 
H n omata Aminolavalinie Acid and (Dr. A. Neuberger and 
cott), 
Sorpa Aand oar Torony ice tes tean MOSD urament, 619 , 
Porphyrin Precursor : hobllinogea as e, Interconvermon of Por- 
m i yrtam (Dr. J. Fale Dr. E. | B. Dremi end C 
mington 
n-catatyeed Chemuluminescent Decomposition of Peronddes - 
Kineacs of, and the Mechantwn sinen Oxddatlon (Dr. 


Henry Linschitz and Edwin W. Abrahameon), 709 


Porphyrina Porphobll as t Po n Precursor, and Interconrer- 
sion of, In a True (Dr. Falk, Dr. E. L B. Dresel and CG 
Rumington), 

Porphyrnns from Muscle: Porphyrin A and other (Dr. R. Lecnberg), 


Bd atone Ei Tura Heslop oaea Galde to the IdentHicadon 
d Reporting of Seranded Whales, Dolphins, (F. C. Fraser and H. W. 
Parker 


second edition, 334 
Porter, Or. G., and others : Chemlluminescant Phenomena during Hydro- 
carbon Combustion, 71 
ga e ae Comets and Meteor Streams, rener by Dr. M. Devidson, 
Ponar, ET J. W. G.: Antibiotika, their Production and Use In Industry, 
Position of a Radlo Star : Geeta cede E E ere 
Cen eee ee R. Roy and 
Post-doctoral Fellowships in Biochemistry, Blopbynics and Physiology (Lalor 
Poundation), [085 
niversity of Chicago), 613 


Port doctoral Fellowships tn ack 
Postertor Pl Simulation of Nearo 
cary ened) and the Nature of (Prof. G 
and Dr. V. R. . Picked) 1 


re uchon Cites In the University of Birming- 
TER (Prof, T. U of. U, Hereni, 33 59 
Postgraduate Scholarships In the Teils, Plastics and Allied 


indus (Cou Courtauld’s Scentric and Educational Tru: Fund 
Postgraduate R Scholarships In Textile Technology (Conrtauld’s 


Sdenafic and Educational Trust Fund Awards 
Bi a Scholarships to Overseas Students (Shal Tecate Co., Lrd }, 


Postgraduate Scholarships In deter Subjects: Award of (Depart- 
ment of Agriculture for d), 840 

Pose iradieion Condooms :' Movemant of, 712 

Post- ston Comhoom: Urinary Excretion of Acid and Neutra! 

perme a and (O. D. Kowlesar, 

Pek. eT Aen a LH. Harnpel mann), 


Potanium influence of some Impurities nota notably, spon the Reach of 
bodins Pentemwode towards G. Adamsand N T. 
Simmons), i 104 

Potassium 40 


) Berin snceivity; tha Branching Ratio and Halfife of (Dr. 
: D-Enn ng Enzyme In (Prof. Stanley 


Potato Vareces (Virus X- X-mturated) : of, with Malachite 


N Aor Are Wik W borne Disparral of H White), 686 

t in te 

Potato Root Eelworm, Hatarodera rostochvensis (PAA adaa Giant Larve 
of cha (T. 


aod A. Weber), 399 


Potenta ihe (High): Paper Electro of Sugars at (Dr. D, 
pecan BF Č lad, Dr. K. A. a) Hydrotyus of Esters by Extracts of 
insects, 


Orygano-Phosphorus 944 
ade oR coure. Tenth World's, 
foence Amodanon, World® a: Tenth World's Ponltry Congres, 


Pound, Prof R. V.: Evidence of Crystalline Imperfections In Nuclear 
eg ene 1031 
w, ng aD 
Porer WER Denel cl Problema of Lipids, 573 
ao le 477 

U 134 


: Appom ganda, 
Powell, EO.: _ Promoted a Senlor dpalScdennftc Officer In the Saentific 


Cmi Sar 
= ere ety Years of (Str Ban Lockspelser), 742 
u 
Poyntung and - ee etek fa heat Tar pooto Tha Yol. 3, Heat 
ng the eleventh edit tten version of Text- 


of Physics’, Vol. "aor HA atn pads Sag ye 
Pazrolante Actrvity of Ash Reape! Achat gen 
New Gunes (K, M- Alsanger und H E Van), 1002 
der chischen 


Prihistorwchen dar Vreer- 
echaften : Mirttekmgort der, Yol, 6, 1952-1953, 570 
Prakasa pin, C. $.: Acatocarmine as a Nuclear San In Rhodophycam, 
Prandtl, Prof. L. Death of, 439 ; obrtoory by Ernest F. Ralf, 836 
Essentials of Phd Dynamua, reve, 600 


Bhagatr L. Jones, E. R. W., and Aydt gis A ie lle 
Pre-Cotumbien Mace in Africa { r, M. D. W. }effreys), 96 
Precapitation at Peoria, lillnois: Solar Varlauon (or. C. G. Abbot), 


(43 
Prec pitaton-hardened me a (G. C. E Okis), 999 
Preapiuns to Grass Pollen n), a 
Precision in Astrophyma, reriaw ei 


h A LE fue br. El. Dros a 


prek of { Pree ehotine In Mammalian Semen: Glycerophosphory! 
Choline as 2 (Dr. Prank Londquist), 587 
Precursor of Methoxy-pare- HA a eee ae ne 
rard J. A. Vilegeathart), 402 


Bongeabaryg de W. J. 
Pregnancy : Dreaese of New-born Pigs aumo by bo-lmmuniza- 
gon of (]. C and N. HL Brooksbank), 355 


Prelog, Prof. V ‚rnd others: Nomenclature of exane Bonds, 1096 


Premature Ovi position In the Hen (A. H. Sykes), 1098 
TMD . Relation between Uptake and Cytoplasmic Screaming 


A proteus, 593 

Present Quespon Conference on Conflicts of Loyalthes, [172 

Preservacon of Museum Obfects rad A.A Moss), 441; (Dr. H, J. Plender- 
lath and R. M. Organ), 44 

Preservabon ca ala England, Counal for the: Twenty-seventh Annual 


of Rural Engiand ‘arias aod Peak Destrict Branch), Coundi 
for: Annual Report 19 
Preservaton of the Virus of Tomato Spotted Wilt in Dried Plane Material 


on, review, 34 
F E Simon), 746 
In Air ac (D. E. Caro and Prof. L. H. 


: Appointed to the chair of plant bophyma in the 
of Leads, [87,231 ; work of, 231 
: Report of tha Committees on the 


(Mi of T } 10] 
Preventon and Cure of oe Muscular yi oy hea in Beef Cacth (Dr. 
K L Blaxter and G. A M. Sherman), I 


Preventive Medlane among Farm Lrvestock (British aie pt for tho 
Advancement of Science, Section M (Agriculture), D 


S46! 

Prianlechnikey, Dr, Dimieril - Nitrogen In the Life of Plana, cransiatad by 
S. A. Wilde, review by Prof. A. C. Chibnall, 513 

Price, Prof. A. T. : Magnatic Properties of tha Garth's interior, 786, erratunt, 


ingen Lecare)9 


Prica, Myfanwy, and : Creulation In Lacerta yerdir, 312 

Prica, R. E. : Travedll Drsecurbences In the lonosphere, 115 

Pridham, J. B. (Hay, |. G., and): x In Fruits, 207 

Proidharm, te .j. RN, and): A Colommecnic Exomanon of 
ng me, 16] 


B., and others: Friedrich Froebel and Enginh Educacion 
ree edited by Evelyn Lawrenca), revar by Misa P. M. Pickard, 219 
Primakof, H.: Medium Nuclear 577 


Primates, Com and Taxonomy (Dr. W. C. Onnan Hill), i, 
$ til, rere by Prof $S. Zackerman, 880 
Prime, C. T.: Field Studies In Urban Areas, [032 


Theory: Introduction to Modern (Dr. T. Estermann), 
Prof. H. T. H. Phaggso, [37 


Production : Blological Systems and the 


Prof. G, T 5i 
prege DE D S.: of Song in Cadas, 248 
Pringsham, Dr, E. G. ; Tuonomy of Green Bacteria, 167 
rity Phenomena, 385 
: Heat Transfer from Vater to lce by Thermal 


Prins, Prof. J. A bcheak, J. me Plastic aha ell 957 
Pror, A. P., and Whitehead, romatography of Amino- 
Ands in oe aa Fda, isa 
Pritchard, A. |. : ntad raneticist, Tanganyika, 1085 
Pritchard, H.cC. : ted deputy general manager in charge of scence 
London), Led., 797 


tigens or, and the Sab-Group of A-A, 
(L Dansford), 
Probability : Studies in Logicand ( Boole), review by 5. A. 5., 325 
Problecss of r : Some fred 383 


Propians of Lifa 1 AL DA, fosaph Needham, 


and Supermnumerary Chromosomes ic Rimanthes manor 

Ehrh. (David L Harobler), 629 
Proctor, WY. S., and others echnical Arrangements for the Sound and 
Television Broadcasts of the Coronation Ceremonies on 2nd June, 


epatic Necross and Fibrosis with Water: Experimental 
. Wen. O. Retnherdc), 915 
Production and Uses of ne, renew by Prof. T, P. Hilditch, 1066 
Producthity In Britaln - ce and, 482 
Prodi Counal, Borah: Producovity Report on Fuel Conservation, 


rs : Medilane—a Technology or a (Leeut.-Colooel S. M. K. Mallick), 


Profeslonal Work : Technology and, 482 

Profeemons! and Academic Responsbility and Freedom, 597 

Programms for Automate apei Computing Machines (Unrversity 
Mathemancal 5 

Propriocepeiv ee in the Ocular Muscles of the Pig (F. Kane and Mary 


g You 


i T Phenomenon of 


namin against the Tosctty of Dibydrostrep- 
temyan (P. ), $12 


lil INDEX 


Fron ees ra est Ot Agad sedoes one eorocrents virus intecsonia fice 


hae Fi bert and D. R. Cooper), 1190 
ou , 
: Quality 


Proteln > Naras Seed 
Proteln for Man and and Quannty of (Dr. D. P. Cuth- 


)} 464 
Protelo=—Nudeic Acad Combination Ip eae: 
Eviden P. Riley and Dr. U. Wo oon 
Proteins . A Colommectric j, based on Metallic Complex Formation, 


for the Detection of Aureomyan In presence of Amino-Aads and 
(Dr. A. E Ondord), 395 


Contnbuton of Side-Chains to the InfraRed $ of—the 65-4 
Band (Dr. Gert Ehriich and Prot G. B.B, M S 67 | 
m peor a ta lo Atema sanca L (N. Fautrez-Friefyn 
orinn af the Aix Absorption Band at 1,500 an. In (H. Lenormant and 
BL 
Proteins (Grass Pleg) - Preapttins to (Dr. non fs aml Pld 
Prothorad Locwstana par- 


c Glands: Actrity of the lnocretory Cen 
core during Embryogenesis—Function of the (Dr. Bryn PL fones), 


Prothrombin (Purrfied) : Identification of Amino-Aads present In, by Circu- 
lar a AOMA a (Gaugange Ray, N. Ganguilf and $. C. 


Roy), 

i a ee Wine ee 
(B. Elter aod Dr. A VYY¥essermann 

Proton chrotron of the Untversty am, 704 

Protons (|-MeY.). Formation of Hydrogen Parcxide in Water by (Dr. RL 
Shalek and Prof. T. YW. Bonner), 259 

Protozoa : Hemoglobin in (Prof. D. Kelin and Dr. | F, Ryley), 451, errotam, 
526 


Protoroologists, Society of : TE are tee ere aa 964 


Geographical Society Symposium on), 974 
Prowse, Dr. W. A. . lonmation Phenomena in Gases, 798 
Prowse, Dr. WY. A ‚end Lane, P. E. : Breakdown ofa Gas subject to Crossed 


Electric Fields, 116 
Prazentta bellen Verbladmgen, C—H—-O, C—H—N, C—H— 
O—N cC—H—N—S5, C_H—O— 
eae H. Gysel), review by Prof. L W. Cook, 48 
W.: t Developments In Ukrasonics and Optics, 443 


C from (Howard M. 
Len and Dr. Nathan O. Ka 
Peeadamonas syringae : Control of, wi aadA 
Pseudotu berculoss among Stock-Doves In Hampshire ( r. ji “Ae cua 


and Pharm of the Nervous System 

000 from the ler Foundation of 
t of Expemmeanteal Paychlatry of the 

for), 145 

Psychiatry of Twins, review by Dr. Cirfford Allen, 739 

Psychiea! Research  Stansacal Sgnrficance in (G. Spencer Brown), 154, 

594: (Dr. $. G. Soal, Prof. F. L M. Stratton and Dr. R. H. Thouless), 

594 


i dct bal lal A Troant from the, review by Dr. ClHford Allen, 


Psychologica! Problems in the Recognition of Excellence (Prof. D. W. 


Peycbolony (Aerio) History of (A. A. Roback), reveew. by Prof. John 


of Business Dectzon-making onder Uncertalnty - c, Philo- 
sophy and (Brush Association for the Advancement of Scence, 
Sedan F (Economia), ally gra on), 701 
Peychology of Personality, rere by Prof. john Cohen, 698 
and of Rank (Dr. Pay B. Karpf), rere by 


Slater, with the assistance of 
Allen, 739 
Occurrence of (K. M. 


Prychodc and Neurotic Illness In Twins 


Dr. Chfford 
Hea tl n oo Partora , South Rew, India: 
Pubdec - na and tha (Museums Assodation Conference on), Sa A 
_ 7 uA a A 
12), I5I 
Public pe SES Third Report for the Sesion 19352-53, 


Public Aniye and other Anityiical Chemists, Soceey of : To publish 


Abstrocts, 964 
Public Analysts and other Analyocal Chemists, Socety of, and others : 
of the Joint Committee on Infra-red Spectra, 795 


Report 
Pablec Analysts and other Analytical Chemists, Socety of cal 
Methods Gronh and oceni | Chemrsce, Soqety of (Biological 


and Television 
June, 1953, 1129 
Pulmonary Tumours and Yestigial M- In the House Mouse: Linkage 
becween (Dr. W. E. Heston), | 
Faison o ies ara Tice fania in kern amoa 
rus, | 


Punnett, Dr Thom and Fa Dr. Akinyele : Scone ees rom 
"Py al Beal ony cen TOASOE MO 


Purcell, Prof. E.- Nocear Magnetism Boventh Richtmyer Memorial 
Lecture o Assocation of Physics Teada, 29 
Purchon, Prof. R. Denison - LI Casa cation of 940 

: Boling Point of Capi lary-condensed 


Pur, Dr. r: B, R- (Lakhanpal, ML, 


Purtficaton of Secretin Out of Impurities from Methanollc 
Pormes Í Gremiapd Herora (W. 5 Ferpusce tn K Tey) 346 
rmes In , 
dada oe ey ae In Man: Udiheton of . Leonard 
Preridosperms : Evolution of the Ovule In (Prof. John Walton), 436 
Ptychoderidm (Brittsh) : Records of (Dr. C T- jones), + Occur- 
rence of the nikon lary Gloesobalanus sarnensis Koehler In North 
Ireland (C. Edwards), 34 
Haman Yhual (Dr, F, Crescitaill and Dr. H. L A Dartnall), 195 


Purple . 
Purple (Vreual) : Effect of Leno Hormone on Regeneration of, In 
Sol i Torei anaoka), 866 


Kromaiy In n the Elastic Constants of Chromlom, 964 


prostate aa tL And In the presen 
of (J. A Cade und Dr. W. Gerrard a 


reaa Adeno ea at (. R Bandali, 566 
Pythnim Parsetes of Sitka Soruce H. Warcup), 280 


Quaurative Organic Micro-an 
Idenoftcation of Amlno-Aads . AL Lacourt, G. 
C. Francotte and N. Delande 

Quality and Quantity of Protein for Man and Livestock (Dr. D. P. Cuthbert- 


aon), 434 
Aspects of the Function of the Sympathico-Adrenal System 
(Olov Calander), 812 
Quantitative Aspects o Era eee ACON OT ARREA yanada Cot 
on E. eof: (C. Wagn), 868 


based on Physical Constants— 
Sommaereyns, 


Quantitative Determination of Chloride In Plant Maternal : A New Method 
for the ($. Samson), 1042 

Quantity of Protein for Man and Livestock : Quality and (Dr. D. P. Cuth- 
bertson), 434 


pp are O ON cali a alps at UE Smith), 984 
astel, Prof. J. H Pectad'c Fallow al the Raval facet otcrauia 1196 
uaternary Research, International Assodanon on’ Appolntment of a 
Committee on Pleistocene Correlation and Nomenclature, 942 
Gilead Mary Collpa, Lantos < Recrement of Prof. H. R. Robinson from the 
chalr of physics, 100 
Opon mant oe ene te oe alra ph 100 
T of professor emencus of phymcs in the of London 
conferred on Prof H. R. Robinson, 234 
eagle lt beh Maple Appointment of Dr. W. M. Gibson and Dr. 


padini Seat A bree a locas in dril engineering 


ydraulics), 60 
Appolnanent of Dr. H. G. Heal as becturer in chemistry, |] 173 


Appoinoment of |. G Start as lecturer in soil mechanics, | 173 
Appointment of Dr. corp as lecturer in mental roology, | 173 
oullle, M.H.* The ap and Sap ba of mee review, 705 

ckt and Quartz, Ltd. : Glassware for the Laboratory, 7 


Prof. Willard van Orman: Methods of Logic, fies by F. I. G. 


Rawt ns, 86-4 
I-Quinic Add from the Peach Fratt: isolation of (E. F. L. J, Anet and T. M. 
Reynolds), | 168 


R asarr : Inbi baton uy tichenea ta In the (C. E Adams), 82 
Rabbit (Australian WY Changes in the ne heorealey eats due to Myxoma- 


ara Arre 
Cani bnda Subeck/(ée froni thè 
of (Dr. K. K. Reddi), 202 


‘Rabbit ' ın the House Mouse (S. A. Maltyon), 312 
Rabbit Ova (Unfertioed): S of—Subeequent Fertilization and the 
Prob ey Of Normi Devel sertent (Dr. M. C. Ch , 353 


Rabbits : Myxomatogs In (Laboratory An 
Research Comal Memeorandum on), 1085 
Race Crossing in Man Vers yee by Dr. H. Gmmebery, |37 
Racemic Mixtures . Sr Fal Peale Electrophoresis tn a Strong Centri- 
fugal or Magneuc Feld (Prof ck C. Lendrum), 499 
Rachltogenic Factor in Green-feeds : Carotene, a (A. B. Grant), 627 
Radar. Radio Techniques for, revrew by Dr. R. A. Smith, 602 
Rader Establishment, Malvern: Amalgamatvon of the Telecom- 
mhment and the Radar Research and 
ent Establishment, 277 
tment of W. L Richards as director, 277 
Radar- Meteorological Station at Crawley (Mullard, Ltd), 440 - 
Reader Techoalque . Radio and (Dr. A. T. Starr), revue by Dr. R A. Smith, 602 


Radiation Solar, a Lead! eather Element (Dr. C G. Abbot), 1089 
Radiaton (Amion-Prodoct)' Use of (Chemistry Drrimon of Atomic 
Research Establishment posum on), 147 
Radiation (Solar). Forecasting Yv eather from (Dr. C. E. P. Brooks), 1089 

Radiation at 10 Frequendes Cosmic Origin of P ), 296 

Radiation from the Spiral Nebula Mesmer OI : uency (R. Has- 
Brown and C. H , 853 

Radiation 


1o (Prof, |. D. Kraus and H. C. Ko), 538 
Development of Radiochemmcry and (Sir 


adore ia 
Radi produced rogeno Perodda: Effects of Commercial and 


(Y. Kou 
), revvaw by W. H. McCrea, 924 
on of Mladic Oxide with Garsai tipdcocarbou Pres (HT: 
]. Ctulton and Dr B. G. Gowenlock), 73 
Radice Stimulation of the Growth of the, after Treatment of Tomato 
Seed with Bromine Water (YVilham G. 943 
Radio (Contnvous-Yvave) . Inveangatioon of T ng Disturbances In the 
by (Y. Y. Somayajulu), 818; (B. Ramachandra Rao and E. 


Bhag B19 
fasha Rao), 8 Bernard Lovell and Dr |. A. Clegg), review by |. A. 


INDEX l (11) 


Radio-Astronomy in the ope tt H E Huntley), 108 

Radio Communtanon : ulation Peete in, rovar ils F. Horner, 5 

Radi Taror Cormmuttee, international: Forthcoming ary 
Aawernbly In London, 107 

Radio Duct. Gree Fleld-etrength in a Ground-based (RK. S. 


Unwin}, 856 
of the Daytime Meteor Screams in 1952 (Mary 


Radio 
A and G. $S. Hawkins), 751 
Radio Engineers, Britsh Instrtution of: Atel a of Willam E. Miller 
as president, 364 


Clerk Maxwell Premium for 1952 awarded to Dr. Charles Susskind, 


34 
Election of Sir Noel Ashbndge as an honorary member, 797 


rements, 52 
Radio Prequendea : Cosmic Ongin of Radiation at (F. Hoyle), 296 
Redio-Frequency Radration from the Spiral Nebula Mesmer 8! (RL Hanbury 
Brown and C H : 853 
Radio-frequency Source of sulscrc Origin: An Extended (R Han- 
bury Brown hg sais CH 


by Or. B, G. Pressey, 94 

Radio Nowe-Buret « Erupove Prominence of February 26, 1953, and Asso- 

dated (Dr, K. Dasand K Sethaomadhevan), 446 ; Radio Observations 

at the Time of an Ascending Solar Prominence D. Davies), 447 
Radio Nosse bursts trom Solar M-Regions (Dr A K. Dasand B N. Bhar- 


}, 855 
Radia Soeerrason at the Time of an Ascending Solar Prominence (R. D. 


Davies), 447 
Radio Outburst (Solar) Evidence of Harmonies in the Spectrum of a {f P. 
Wild, } D. oarn C Powel 1 
Non-etand 


Radio Pro ard (P. G. ee 
Radio Sn hoe Ge Su axy (Prof. }. D. Kraus and H. C. Ko), 3% 
Radio Source Cygnus | Fine cture of the Extraterrestrial ( 
oda sbi TE E Osa Sapre); 996, errouan, 1030 
Radio Determinadon of che Postion of a (F. G. Smith) 24! 
Redio Teau for Redar, reveew by Dr. R A. Smith, 60 
Radio Wevea > The Use of (L A Ratcirife), 906 
Radio and Rader Technique (Dr. A. T. Starr), raw by Dr. R. A. Smith, 602 
Radboactive ane: Fratton of, by Ehriich Ascces Carcnoma Cells 
(A. Back and E. J Walaszek), 202 
Radlosctrye Cortizrone and Hydrocortisone, 187 ' 
Radioactive Hydrogen Sulphide Quantitatrve Papar Chromatography of 
a Truces of Mecal with the Ald of (P. C van Erkelerm), 357 
oacttye hydroxylamine : PP cg with Erythrocytes 
laballed wih (One {Dr. Herold jadaaon), 
bares Isotopes io Great Broan > anaa of (W. E. Perry), 
ice Materials: Catalogue of (Radlochemical Cantre, Amersham), 
Laboratory Experiments with, review by R. L. Fortescue, 1163 
Techniques of Using and ind Fanaiing {Courses ac the isotope Schoo! of 
Atomic Energy Research Establishment), 655, [004 
Radioactive ilar ala Two SAn Paper Chromatography of 
(F. P. W . Wisteringham), 727. 
Radioactivity j- Determinanon of Total, umng Liquid Santietion 
. Remes, R L Schuch, C. L Cowan, jun., F. B. Harrison, 
E, Cr Anderson and F. N. Hayes), 521 
Radioautographic Study of the Localmation of Tobacco Mosale Virus Antigen 
(Dr. F. Gevosto and Mrs. A. Picq), 406 
Radiocarbon Sp Use of an Acetylene-flled Counter for (Dr A. R. 


Radiocarbon D Preparanon of Acetylene from Organic 
Material (Dr. H. Barker), 631 
naman tae tre, Amersham: Catalogue of Radloacttve Material, 


Radiochemical Practice : Modern (Dr. G. B. Cook and Dr. L F. Duncan), 
review by G R. Maron, 267 
Red cnet Techniques of, reveew by G., R. Martin, 267 
Radiochemesctry and Radiacon Chemistry: The Developroent of (Sir John 


Cockcroft), 
Radiolodina Ge) by the Thyroid . Effect of Diurests on Uptake of (Dr. L 
Puhant, Or. J. Govaerts and Dr. P. Bonhomme), 545 
eadlouoters Conference (Atomuc En Research Establishment), 986 
cee at Drfferent Levels of BI cal Compheoaty (Dr. A. Glucka- 


AsdiGeironcum tn Mon : Toaaty of (G. M. Edington, J. ML Judd and 
Dr. A. H. Yard), | 
: Starch and Its Dertvatives, third edition revised, Vol. J, 
reveew by Prof E. L. Hirst, 972 
Aap ai ay eee 


Spectrometer : Photoelectric (8. ] Mason and R. Ramenadhem), 


1176 
Rainey, Dr. R. C., and Sayer, H. J. - Some Recent Developments In the Use 
Swarms, 224 


of Arrcraft against Aying L 
others : Litera 


Rajputana Desert pouum on the, 59 
Ram $ atotoa’ Dark-Ground Hlumnaston of (H M. Dott), 626 
Ram of Travaliling 


Rasha Munchy, Gi Y. eaan Br. K Ra and) Duh Varlation of 
ana € = an Z cS 
Amount of Ozone in the 
earned te R. (Mason, B. ju and) eA Rundrop Spectrometer, 
Remamechan, Or. K. R.: Commemorntion of the a nasal birthday aces 
Ramanathan, Dr. K. R, and Ramana Kala i Bh. Y.. Daily Vari 
Amount of Ozone In the Atmosphere, 633 


andra Raa, B., and Bharatha Rao, E.. Invest 
onosphere 


others : Conference on High-Frequency ` 


Ramnarayan Chellaram College of Commerce . Constructon of che, 441 

Ramsay, Dr. j A: A Physiological Approach to the Lower Animals, 
raar by Dr. J. A Kitching, 92 

ma ge er er assistant conservator of forests, Gold 


Rameay Memorrel Fellowships for research fo Chemtstry : Awards, 103 
, N W.. Effect of Temperature on the Condactiity Induced In 
nealators by X 214 
1adpo e ular Occurrence of the Haploid Namber of 
TOTOSOITHES In Mesenchymal Cells of the Tal Tip of (Dr. Eltra beth 
LHford Green), 766 
faa e Sex Chromosomes of (Dr. M. D. La Srivastava and C C. 
at 


B.: Apoointd director of veterinary services and animal 


Randhawa, M. S. : i vare rag India, rava, 49 
mangot C ae in tha Chemotherapy of Tuberculons, renew by Dr Vim 


C Barry, 322 
Ranganathan, B, (Subramaniam, Dr. M. K, and}: Are Toruloe Haplold!, 


Rank, Poot D. H.: High-Frequen easuremants, 32 

Rank, Otto The tnd Prychotberapy of (Dr. Fay B. Karn), 
reves 

Rankin, J. J. ° et Reed ol cic Ram Beaked Whale, Ateeopdodon europeans, 
Gervais, from the Yeast Indies, 873 

MATON crag of the Pharmaceutica! Society awarded to Kerth Henry 

mèr, 

Ranson, Dr. S. L ° Zymesis and Acid Metaboflam tn Higher Plants, 252 

Rao, B, Ramachandra, and Aao, E Bharatha : Invesu of Travelling 
Disturbances in the lonoaphere by Conunuous-Vvave Radio, 819 

Reo, E. Bhagrrathe (Reo, B. Ramachandra, acd): investu of Travelling 

Dut nuo- Yare Radio, 919 


Rana 


emai 


(L D. Lever, Dr. D 
x P. uiridi do 33 


Effect of 2,2-brr(Parachloro ca anes »(-Olchloroethane (DDD) an tha 
Adrenal Cortex of the (H. B. Stoner), 1044 
Rat Beheviour (Assodation for the Study uy Animal Behaviour Symposium 


on), 488 
Rat “nt Teese Drtnbatioa of Vicario A Esterase Activity in 
and Prof. H. } Deuel, Jun.) 120 
of Ultra-violet on Deoxynbonucleic Acid in 


t Timaya ]. de Coukey. Jun, J. O. and H. Ross), 119 
Rat's Stomach: e euor of Sulphur-35 Synthemis by 


the Mucous Neck Cal the (Prof Leonard F. Bélanger}, | 150 
Retcirffe, J. A. Outine of Radio Astronomy, renew, 47 


The Use of Radio Waves, 336 


peu o! Tew of Fae celine ka (L W. Gleo), 72! 
Ratione for Britem ’s : Problems in ding (Scotush Group of 


and Prof R. G. Harmson), 716 
d): An Unidentiied Growth-Factor for Yeast and (Dr, E. 

ria and Dr. O. ,203 
Rate onder Normal and Post-Irradiacon Condrdons : Urinary Excrecon of 
Aad and Degas bono cease (0. D. Kowlemar, Prof. 

K. J. Altman and L. H. pelmann), 
Rat acct Mica on the Farm vas of Agriculture and Frabertes, Bulletin 
No. 30}, ke alka edition, 335 

Effect of, on the Acnon of Adrenaline on Blood Pressure 


In Micro-orgaolson, 235 
Production of (Royal insutute of international 


3 C na annii 514 
Rawtlos, F 1. G. George Aer kalay. 1685-1 
Methods of Logic, revraw, 064 
any values Logics, rewrey, 928 
Introduction to the Foundations of Mathematics, review, 1020 
bella and others - bolation of a New Stram of Plasmodrum knowteq), 122 
A Plasmodium tn Common Indian Partridges, 687 
Ray, D. L. : Digestion of Wood by Lanne Innorun, 830 
Ray, Gauranga, and others . [dentfication of Ammo-Acids aber in Purr- 
fled Prothrombin eo eee Sy gir ction. ga ata 


Scattering and Interpernocle interference in 
, 1000 
Fattah Marey, Dr. Fawry G. Baddar and 
Wiliam L Awad), [186 


The 4Pe(n.p)/!#Mn (G-H Scafford and L H. Stam), 1103 
Reacoon (Nmhydoo) Influence of Cations on the, for the See Reon 
of o-Adds (Dr. Hanan Be ane a RAR 
Reactlon of Nitric Oude with Gaseous rocarbon cah (H. T. J. 
Ctulton and Dr. B. G. sesi Ae 73 


Raasay- Chromtograpi Corn plan l H. Lundegirdh), 303 
Reactrytty phic Separation Chemi Ta Papar, 
of Aldeh Kecones on the coca Seals o 


ther (Dr. A. G. Newcomba 
and Dr. S. G. Reid), 455 
Reactrvity of lodine Pentoxads towards Carbon Monosade Influence of 
some Impurities, notably Potassum, upon the (E. G. Adams and 
N, T. Simmons}, 1104 
hn: Sauene D aces 103 


reve, 
of Prof. H. E. Rrerz-David, 523 
Dani Prize for 1953 of the Royal 


(156 
Reegent : atographic Colour, for a Group of Amino-Acids 
(ore. Curzon and J. Glitrow), 354 


liv 
Reagent for Keto-Su New Specfic (R. Johanson), 954 
pete Dr. P.. inted LC 1l. Fellow In phymcs at che Univermty of 
rm 


Raasbeck, Dr. P., and others : aA EER Production of Helorn In Meteor- 
kes and thelr Ages, 1148 
Production by Cosmic Rays of Hellum-3 In Meteorites, 200 
Reason : LRA Hayek 37 ne Sodila on che Abuse of 
aera ii N. * Chemical Processes and Chemical Engineering Techniques, 


-destroying Enzyme: Turbldity-reducing Acthity of Influenza 
Virus and, on Sheep Submandibalar Mucoid | (Dr, J. F. McCrea), 912, 


HE73 
Centre National de ia: Conference on the Study 


Recherche Screntifique 

of Molecule of Water in Solids, 186 

eceiiace dane l'industrie èt |'Agnculture, Mag ent pour 

l’Encours t dela: Rapport Annuel, Exercice 1952, 387 

Reclameton of 8% 

aed O Psychological Probhems In the (Prof. D. W. 

i ' 

Recombination without Sexua! yr salen in Peniciiaen chrysogenum 
(Dr. G. Pontecorvo and G. Sermonti), 144 

Recombination Coeffident tn the F. 
lonmation of Nitrogen Molecules (R. aparen 953 

ee Godage: A Soluble Form of (D. S aod |. Ball, 


Kodeta of Virus X-saturated Potato Yarteties with Malachite Green 
(Dr. D. Norris}, 816 

, Led., British Insertute of, In conjunction with che Depart- 

ment of Extra Mural Studies of the Unlvermty of London + Lecture- 

ier elena, Br poimi recodina in the study of Momc, Drama, Literature 

a Se Socal Transients by Photo-toultipliars : Detection and (Dr. 


Spectrophotometer at Kodalkana! viin 
(AK Das, R Ananthskrishnan and B N. BK }, 33 
of hotopic Boron and Lithrum from N nudae Emabions 
(M. L. Suth), 1054 
oe et Apnea r reie pagir E 
Recrutment of Amarican Scien Sir Arthur Troeenan, 373 
Recruitment for the Cri! Service, 
Recruitment of Higher Personnel for the Brineh Textile pepe! Cdl 
Red Calls: unnation of, by Cl wadu: (E. N. Dafsalle Dr.M. A 


Red Cale canis Rates of Gion in, In relation to Energy Require- 
ments for n Transport (Ralph E Bernstein), 9 
Bactenum ; Arparcase-Glutarat RT In a (jJ. 


Reddi, Dr. K.K : isolation of B (Lead)-bindmg Substance from the 
Erythrocytes of Rabbit Blood, 202 


` Reduding Substances in Zostera (E. (E. J. Ferguson Wood), 9/6 


t 


Reduction in Light accompany 


Atkins and Pamela G eee Nail 
per 


epaooaly Hemvy Rain (Dr. W. R G. 


Reduction of Liquid Aow In phoresis (M. A. kermyn and R 
Thomass 

Reed, Pig ; cal Insulation, 10 

Rees, Ro, aod others D-Enzyme, a Disproportionatung Enzyme in 


Potato Juice, 153 
Reflex Samuistion of the Neuro (Posterior Prooltary Gland) and 
the Nature of Saale g 


a aki Horrmone(s) (Prof. W. Harms 
and Dr. Y. R. Ptekses), 1049 , 


Experiments : Sersenec, In the Indian Ocean and In tha Medtter- 

rapean Sea (Dr. T. F, Gaskell and |. C. Swallow), 535 

Refrigeration, Internagonal Institute of. folnt meeting at Zurich of Com- 
mions | and il, 708 

Regserafon of o eas : Factors affecting the (j. P. Hudson), 

Seasonal Variation Inthe (J. Dore), 1189 

Regeneraoon of Vorual Purple in a Effect of Melanophore Hormone 
on . Toshi masa Hanaoka), 866 

Regiona! Farming in Brrtaln . History of, 985 

Regiona! or oder Cota of n and the Brush Agricultural 


utoy 
General 
Stadsucal Renew of and and VVales for the Year 1951, Tables, 
Part 1, sees pe g) 135 
Promecunim ah (Herold Chestnut and 


Ragulan 
Rater it M. Mayer Yol P : es Greg, 9i 
Red, R D. -> Genetical a aa a 
Reid, Dr.3.G (Newcombe, Dr. ree and) Chromatographie Separation, 
Treated Paper, of Aldehydes and Ketones on the 
Bans of their Reactivity, 455 
Relmann, H. cal Rhythms, 943 
Rein, Prot Ê. H. by Prof. D. H. Smyth, 381 
Reloes, F, and others: Peon ey tees of eee Bady Radioscovity Wane 
Liguid Sdnallascen Detectors, 52! 
Reinhardt, Prof. Wm ©, ey enn! Production of Hepatuc Necrosis 


- and Fibroms with Water, 9 
a Cell Suspensions to Fractional Cel! 


Relation of the Permicthity of 
Volume (Dr. Huge 
ations wrth bie (esos cee tae: Nathonaltred Industry 


Series |2), T 
Relationship between Dominance, P 1¢ Stability and Varabelty, and 
a Theory of Alternative Genetic ys (Dr. D Lewn), I] 


Relacvisoc Treatment of Rigid Monon (T. Márai 858 
Relatvtty (Special) Equacons of Monon for Contdnooas Mattar of, in the 
Lagrange Vaárlibiss (SE F.B Tyabji), 1147 
Relaxaton Processes: Dielectric, in Ethanol (F, X. Hassion and Prof. R. H. 


‘Adenosine Trphosphace—Creating Tranepho- 
ase’ as (Dr L Lo » iiBI 
Reinung F Bese rib Musde (M, Goodall and Dr. Andrew G. Szent- 


Retf, E F. eat epee the Gold Medal of the Royal Aeronautical Society, 381 
Obstuary of Prof. L Prandd, 6346 


INDEX 


Rell gon sone rec of the Conflict between Science and (Prof. H. H 
Religion sia A - Relation oy aes Rev. W, R Matthews), 376 


ee from Sweden (D. H. Griffiths), 539 

Rennison, B. Appolntad zooiopst, East African Tastee and Trypano- 
SONUENS Resaarch and Redamadon Organmaton, East Africa High 
Commisson, 1030 


pale bere es for A all 693 
Chea Processes and Chemical Enginearing Techniques, 


ay a 
Repressed M inflanon Open and (Prof. F. YY. Pah), 433 
Reproducibility of erecta! Cencrifugsoon mants in Tresue Frac- 
tonetion (Prof. C. de Duve and |. Berthert), 
Reproduction (Sexual). Recombinadon we In Penicilkan chrytoagenum 
(Dr. G. tecorve and G. Sermonti), 126 
pales | In Aphids: Flight as aasit dala and (Brace johmon), 813 
‘ Aeroneutcal, in 
ages a aioli 1953 (Lord nen 
mar! aibale at High eo n o na Highlands 
a), 1948-49— (Dr. Hugh Scott), 
Forest, in India and Burma, |946—49, 233 
Medical, in the United Sraree (K M, anini E M. zieni 
Nudaar, in Sweden (Govacnmant of Sweden Grants for), | 
Or] Polluton—Ptotring of Currents in the North Adanne (National 
poe 
Research (Arctic or Su 
University and the Aa: ao 
Research Sorc Pee of, 788 
Research 


Research 


Ae a t for (McGill 
Eph eee America), 1085 


eik TENNA in (G car Brown), 154 
ete aha bel alae i eas 
5 


Research oaan! Stonehenge In the Mghr or (R, . C. Atkinson), 474 
Research c) : Industrial EMfidency and 
O ons engaged im, on an Internacional Scale {n the Pacte 
e Aaaa AAO) tl 


Research (Saenufic and ee AREEN Ald for, In Great Briteln, 
578 


Research at the Yvellcome Foundation, 654 

Research at the Zoological Stanon Naples : Gabnella Zucearl Scholarship 
for (Univermty of Padua), 146 

Research In grme A Grants for (Chemical Socety), 

Research In Ehectron cs: Recent (Phyescal Society Bree on}, 6! 

Research In Industry, | 

Research In Industry: Empirical (Acton Sonety Trost and the York Crvic 

Trust 


and Pharmacology of ae 


Research in the Socal cence - 
Research Appointments (Royal Soctety), 185 
Ressarch t m the Machine-Tool Indosry of the U.S.S.R 


: Recovery of kotopic Boron and Lithhum 


Reseorch Essay Com on, MO 
Research Fellowship. Glaxo Laboratories (Granted through the Fnends of 
the Hebrew Unversity to Mrs Alua Tietz), T 
Nuffield Gerontological (Nuffteid Foundation), 654 
Research Fellowship In Aeronautics English Electric (Awarded to R G. 


Nuffield Professorial (Nuffield 


Research Fellowship In Metallurgy (Established ga be United Sree Com- 
panies, Ltd., in the Unrvermty of Sheffield), 75 
Research Fellowships : Leverhulme (Awards for 1953), 17 
Wellcome Pharmaceuncal (Awards), 700 
Research Fellowships In the United States for Young European Saentific 


Workers, 
Raio Granta: Fellowship Awards and (Nationaal Sdence Foundation), 
Research orn for 1953: Completion of (Nathonal Sdence Foundation), 
eRe shaa of the Pharmaceuucal Society awarded to Kenneth 
Kerri 280 


Albert 

Research Scholarships > Postgraduate, in Textile Technology (Coortaulds’ 
Saentific and Educational Trust Fund Awards), 363 

Postgraduate, in the Textile, Plastic and Allied nM (Courtaulde’ 

Saentificand Educational Trust Fund Awards), 383 

Research ar ae ae Chenxstry founded by the Polymer Corporation, 
Ltd, Sarnia, Ontario, In the University College of North Stafford- 
shire, for the support of postgraduate research on cationic poty- 
mermation, 709 


Research Stuxlentships tn Sey OOt Celanese, Ltd , Awards), 442 
Research Scudentships In ture Conservancy Awards), 
Research tee ae eee balance, a New (Prof. W. L. De 


Reeearch and | Sick (Sclenofic) - Federal Funds for, at Non-profit 
Instrtutions 1950-51 and 1951-52 (Namonal Sclence Foundation, 
Federal Funds for Sclance, |}, 575 

Federal Punda for, for the Years 1952 and [953 (National Scence 
. Foundagon, Federal Fonds for Saence, 2), 1171 

Research and Development in Brush Colonta! {034 

Research and Teaching In Animal Husband peered fe William rath Fellowsh: 
for (Commonwealth Sclendfic and industrial Ressarch Organaation), 
= 


Electrical Contact, bocween Magnetically Attracted Bodies 
(C W. Wilman}, 917 


INDEX | lv 


Offica of Neval Research 


posluam on}, 754 
Puce palveces Undaew. . R. Stanton and 


Lesterance to oo Ongpm of ura 
anmi the Unrverity of a 

Resistance to the Maize 

R. H. Cammack}, 505 


sca A TO era ye ae la aca 


(L. C. Hughes and H. D. e 218 
Resistance Network Analogue for solving Plane Stress Problems- 


(G, Llebmann), 78 = 
Resistant Components of tha Cortex of An]mal Halr (E. H. Mercer), 164 
Resistant Barapa on a Medium containing 


PP. Naid end F. Newman), ! 
Resistant ne Membr ool and Hair mbra (B. Manogue and M S 


Resonance ads ea (Nuctear Magnetic) : A Rapid Method of obtaining 
Reads ee gestrre Anatoary of a ees Tadpole, Hyrpopochus 


aguos Stuart (R. Maxwell Savage), 354 
Respiratory Chain : pense O E. C. Slater), 


ERL Poorna a 
r Faculties Rights and (Assocda- 


ected Rotation In Polar Gass near the Critical Point (Frink E Flak 
ee ame Hank: aan, upd) 
- On the Le A 


rane Rance ata Te Cations 
(B. A. Newton), 160 

Reversal of the Heart-beat In Tunleates (C. A. Haywood and Prof. H. P, 
Moon), 40; (Dr R. H. Millar), 41 

Reverse Thermo-remanent ant Magnet of Rocks : Origin of (Prof. 

T ese? Aamos end eo 


ble Mutations : ri oe , Lewis and Lesia K. Crowe), 501 
Rex’ Mutant in the Cat (A. }, 8 
Rey, jean The Essays of (2 mile reprint of the anginal edition of i630, 


malt lynpascien. By, Ey, Douglas McKie), remer by Y. A Eyles, 
Reynolds, Dr. Doris L. Basle Magma chilled againat Acid Magma, 69 
Reynokls, Dr. S in M. . A Source of Amnlooc Pluld tn the Lamb—the Naso- 


land Buccal Cavities, 307 
Reynolds, T De E Candy Lsolation of + Quinic Acid from the 


ea: Dr. T. B.: Awarded a Leverhulme Research Grant for 1953, 


Rheological Carve A. de Waele and Mrs G. eal lag eat 
Second internanonal Congress on (Dr. G. W. Scott Biair), 
British Sonety of : Symposum on the Mixing of Thick Liqul ds, 
and Slarrtes, 304, 646 : 7 
of Officers, 709 
Rhesus Monkey with B Agglutinogen In the Erythrocytes (E. C. Būchi), 


Rheo 


.: Prochromosomes and Supernumerary Chromo- 

sommes In (David |. Hambler), 629 
Rhcrobsumn trifoi : influence of nef ton Micro-orpeniens on the Virub 
enca of (). R. Harms), 507 


In Ariana melisa (S. D. Garret), 796 
Rhrosphere MI : influence of, on the Virulence of RAccobwum 
et ee 
ni Moxa: intracellular Distribution of (jeonfer M. 


. Acatocarmina asa Nucdear Staln In (C. $. Prakasa Rao), 


ll 

Rabouchlmsky, Prof. D.: La défnkion des nombres par leur valeur 
nomkrngue et a leur owipne—rols de ca concept en philosophie 
math émang ue, 752 

Rubofiavine aod Thiamine Contents of Saffron, Croas sativus Linn. (Prof. | Y. 
Bhat aod Rajul Broker), 544 

Rice instuutute, Houston, Texas. Appointment of Dr. Carey Crome: as 

Arte pay Harry Carothers Wess professor of gao , 103 

(Corcyra paaie oe Tryptophane bollen in 


fUchsra, a At the fourth Toa European Assoctation of Explora- 


Rikarda T Dr. n N. - Pharmacology of Renal Tubular Mechanisms, 1075 
Richards, Dr. O. W. 


and Technology, 875, 1027 ; 
. W. °` Tha Tropical Rain Forest, an Ecological Scudy, reveew 
by Or. W. B. Turnil, Í 


Tenth nrrnenona! Phytogeographica! Excursion, 546 

dali l T. of Exptoranon Casein. 
Paris | leccing | 
Richarda, YW. J. Appointed director of the Radar Research Establishment, 
Malvern, 277 , work of, 277 

Richardson, Dr. E.G: Sounds of jata, 54 

Mumcal Acuma, 189 

of Acoustica, rww, 


hee la Fe 
Deoth of 750 ; Arway Prof. P. A. Sh 1127 
Richear oe De Pacis Rhythms, 94 i ARPES 
Rechter, H.R > Brolagical iti FR 
Memonal Lecture of eu American Asoclagon of Physics 
eachers bse E. M., Purcell), 338 
a Lectures, Twencty-ftfth sares (Prof. C. A. Coulson), 376 


Rideal, Sir Eric, and others (edited by) - Advances in ry and related 
Subjects, Yots. 3 and 4, revwew by Dr. [ames Bel) 
Rights and Rasponalbilroes of Untveraties and their Faculties (Agpson ation 
of Aroerican Unrversrnas), 217, 596, 64! 
Rigid Motion : A Redatrvistic Treatment of (T. ere 858 


Cai 


Benzene Hæachlorjde: - 
aida: paad un br F: Re ` 


Rih-ching, Hong (Makino, Katashi, nad Substances [In Bone-Marrow 
Exctract I Merer. Dr. Hanan, a the Blood, 205 
Rikis, | Emencel (Meyer, Dr. Hanan, and): infiuence of Cations on the 
mn Reaction for the Determination of Amino-Aads, 543 
Rubwy, cine D. P. : Caolhold samca (edited by H. R. Rar) VoL |, Irrevers 
rO nen 


Evidence rd- 


(Baxter, 
a O T 
Riskworth, D. E. H : ted a 1085 
aee r Doup I Pollunson of . 1026 
Ricehta, J.C: Warded s Sinior a a aay by the Roya) Com 

on for the Exhibition of 1851, 


LN.: e e a Cat hania ei 
Purves” in Great Britain, 263 
Roach, Arvid E and others . Score Resistance of Beart ak 301 
Roech,$. A. : okar. ii 


A: , Welfare and Efficiency of the W 
A A: Mio of deena E law F rok. john 


59 
Dr als rs Formulation of the Vablocrty Constant in Chemical 


containing Metabolic Products of Aepergi hss omkitans, 344 
Roberta, Dr. R, and others . Use of Fmon-Produect Radlaton, |48 


Metabolic Prodo of Àspergiiha aa 344 

N E E. R.: Awarded : erate E 
Courtaulde’ Sdentifte and Educational Trust Fand, Trost Fund, 383 

Robertson, Dr. Mural > Adaptation In MI 

Robertson, R H. S.: Advances tn Methods of Sudying Cle 

Robertson, R. H. S. , Dr. Robert, and) rmal nT 
of Dolomite, 

Robinson, Prof. Abraham: On the Metamathematics Ear deeded revrew, | 37 

Robinson, B. J. : Appointed by tha Royal soaety to = Ruterord, Memoria] 
Scholarship at the Cavendish Laboratory bridge, | 

eal seehureh Conmar: Structure of Insulin om eves by Atomic < Models, 27 


Promoted a Senior Pracipal Scientfic Officer In the 
Screntific Cit Service, 658 
Robinson, Prof. H. R : Resitersent from. mi chur of physics in Queen Mary 
London, 100; work of, | 
Tica of profemor emer of physic inthe Unlvermty of London con- 


; A oa Lat Transaminase In 
E TEPA of Alkatolds/cl Solan vcoul 344: erratum, 34 
phy poo Hormomr®, 1074 

dation of New York : Grant of £28,000 to the Department 
of Expenmenta! rany of the University of Birmingham for 
the Biochemistry and Pharmacology of 

the Nervous 145 
Rocket Obrervarlode ofthe Upper Atmosphere , Synoptic (Dr. S. F, Singer), 


Rocka “(uneoe) | On of Reverse hee anaa: Magneusm of 
arata en Akımoto and $. Uyeda), 630 
Reversal o oremanent Magnetuanon of (Prof. Takes! 


wo, Naaa), 850 $, Sh C. O. 
(Prof $, James Shand), arap 1n Aaricuieura Engineer- 


ate Scholarshi 
culture for Scotland, 
ascic Waves in (R. ED Bs Bishop}, [69 
i, Foe eer Pathway for Glucose dation 


Asterococcus 
Roebuck, A. : The Craftsman in the Engmeering Industries, |088 
Dr. D. $. P., and others: Use of Famon-Product Radiation, |48 


posda Dul; M. Common Ocean Fishes of the Californian Coast, review, 

Rogers, Dr. G. L : An Extended Smith Invariant, 118 

Rogers, G. T Awarded a Rammy Memo amoria! p for ressarch Ìn 

Rolna, Prot. Pravo night, R., and) : Stacility in Theobroma cocao L, 164 
Prof. „and others: Listers on in the Galinas Pig caused 
by Feed: ng with Aureomycin, 767 

Rolfe, Dr. BON. + Advances in Methods of Studying Clays, 289 

Rolhect, A. P. (Cundy, H. Martyn, and): M review, 94 

Rolt, F.H.: Retirement as nten of the Metrology Division of tha 


), 35 
Pe vances In Methods of Stu ng Clays, 288 

and Wille, B. T. M. : Crysta! Scructure and Magrete 
ie at Cobalt Ferte at Low Tanperstites; 1034 
Root Aled Lis eget the Carnegie Insatution of Washington (Sir Richard 


sare Factors affecting the Regeneration of G | P. Hudson), 411 
yenspon tn cha Pesenete on ot l: Dore), 11 

tain Ultrasonics and Optics, 443 
Nuctear Physics, 527 
the Institute of Metals awarded to Prof. A. H, 


Cottrell, 1173 
Rosin, Dr. A, and Dodjansid, F. : Effect of Hydroqulnone on Mitosis, 115! 
Roes, Prof. Alan S.G: Comparanuve Philology and the ‘Koo-Tikl’ Theory, 


365 
Comparative Philology and Polynesian Studies, 66! 


lI INDEX 


Sa A R: High-Frequency Electncal Measurements, 53 
Ross, ee ee oh ee vos Light on Deoxynbonudeic 
Rom, R. > Soma Aspets af tha Varscition of Riwanon, ONO 
Ross, ca : Chemical Processes and Chemical Mon Techniques, 
i ie i d Ta Prof. Atwell R- Many-valued 
Rosses”, Aopototad r DSLR Research = ii the Department 


AG 
E VE Cii 472 
entific Applications of (Prot P. B. Moon), 


on of Irregularities 


Tneasured within 
mechanically mto (E. Schilling and Prof, W. Lichen Holegreven), 1 
poe E Prof. ao Ward, Gilian B.- True Dosage from in 


The lambda Weve as a Normal Physlo- 
alogram 


cal enon in the Human Electroanceph , 364 
Rothlin, Fuological Rhythms, M3 , 
At the intern xtson al Hi plan acy Congres, Montreal, [072 
53, 273 


. J, and Hitchcock, L. F. Deplenon P aimma komer of 
Hexachlonde In Cattle Dipping-Holds, 546 

Roux, P. P. E. (1853-1933), 108 

Rovira, A. D.: Use of the Warburg Apparatus in Soil Metabolism Studies, 


29 

Rowa, A. H. (Butcher, B. R, i Phasa Transformation In Uranium, 817 

Rowe, W. C., and others . of Harmonics In the Spectrum of a 
Solar Radto Outbarst pa 

Rowlands, Á., and others . Miik Pastecrization, Planning, Plant Operation 
and Contro! 335 


Roy, A. D.. The a E r ana Prychology of Bummess Decumon- 
raking ander Uncertalnty, 
Roy, Dr R and ela M. SpecHic loniraton produced by Positrons 


and Electrons, 
Roy, Or. R. R, and Goes, Mis M. L, - Aier omara of a-Parucle and 
Convers oo—hectron 


from the cap Gd lonlum, 360 
Roy, $. C., and others : Identification of Boas nent tn Purified 


rombia by Circular Paper Neti onaco raphy O02 
Royal Aeronautical Society > Medal Awards, 38 
y Areapranes of honorary fellowship by PRT. the Duke of Edinburgh, 


Election of Sir erlang ay Havilland, Sir Arthur Gouge and Lord Hives 


as anonn 
Annual juvenile ia 1030 
Royal ert Force Firghts to assist the British North Greenland Expediaon, 


RAF, aL ree Unit (Air Vice-Marshal E, D. D. Dickson 
Roya! College of Su of Downe House, Kent, transferred 
from the 8 BAG Assocation to the, 482 


Royal Commission for the Exhibition of 1851 Awards for 1953, 17 
Royal Hemish igs of Screncea . Collogulum on Blochernical Probhems 


of Liplda, 373 
Roya! Gu Stacue of David Livingstone myel lad by Oliver 


Royal phical Soclacy and the Alpine Club : Lectures by members of 
the Expedition, [46 
Royal yo aL er oho lutrrtdion ee fae Symposium on the 
tons tn the F 
Royal Greenwich 


Annual Report ee 1952-53, 1034 
Royal Tonnus of Chemustry . Exghth Dalton Lectura (Sir John Cockcroft), 


Royal institute of International Affairs - Booklet on World Production of 
Raw Materiais, new revised edron, 442 
Booklet on Sprm ced orgy jot Power, 442 
Royal institute of Phi re Toot for 1953-54, 654 
Royal Inadicucton : Christmas pose (Prof James Gray), review 
by Dr. i. Harnzon 


Matthews, 696 
Lectures for Yourry People (J. A. Ratcrffe), 986 
ee o a DOn aa ph Ponder a re air reat 
Fildes and Prof. Aas F. Eee 938, 
Royal Meteorological Soci . Election S Officers, i7 
1952 Premdential Adres (Sir Charles Normand), 241 
Third Anaual Dinger (Educetion in Meteorology), 10279 
Roys} Metecrojogcal Socety, in conjunction with the Counal for the 
ping ed of Field Studies. Vacation Course In Synoptic Meceor- 
Royal Meteorolog cal Society, and others: Meteorological Conference at 
Toronto, 1 (66 ° 
Royal Meteorological Society (Canadian oo and otbers : Meteorologi- 
cal Conference at Toronto, 103, 1166 
lcernatonel Conference on the Science and 


noe Icantenary Enay Competition on Lifein A.D, 2000, 


Royal Sonaty of Canada- Annual Meacing, 1174 
secon Bi p Mathematical and Phyncal Sciences (A. D. 
teen es), 
Section IY, Geological Scences (H. $. gee 
j Secnon V, Blologieal Saences {NL HL 


A 
Ejection of new Fallows, [176 
Royal Society of Ed Election of Honorary Fallows, 37 


Electon of Officers E 19S3...54, 839 


ae a OW Hopkins), 


a aiai Prrre for i983 awarded to Dr. john Read, 


Royal Society of Londoa : N eee are hee a 


Lectoras Pes Serpe and ono? 
Araipersary Addres (Dr. E. ED. Adr ), 1023 
res (Dr. an), 
Election of Officars, {131 
Royal Society of London and the Nuffield Foundation’ Commonwealth 
Bursaries Scheme, 185 
Royal Society of London, and others : Report of the joint Committee on 


infra-red Spectra, 795 
Reval So EY of Medidne : jenner Madai awarded to A. T, Glenny, 794 
lety ata Library to. the opened by the Marquess of Selle: 


Royal ee ra Mediane (Secnon of Comparative Mediane): Discussion 
on Organic Manures and FPernibrers and the Producmon and Com- 

pueden of Food for Man and Animals, [1 

Rubber: Revised of Clasefication of Information on sendai 
Amoctation of British Rubber Menufacturers, the Rubber-Secha 
Delft, and che Institut du Ceoutchouc, Pars), [44 

Rubber (Silicone) > Tæœdd on, and other Substances (Dr. john 

D. B, unl Aimer ta Og 124 


Rubber Manufecturers (Brith), Assoclation of, and others: Revised 
System of Clasmficanion of Informatron on Rubber, 144 

Rubber Sochung, Delft, and others: Revised System of Classification of 
Information on Rubber, |44 

naddie R a] W.: The Phymcal Chemistry of Copper Smelting, review by 

CF, C. Thompson, 1067 

Rudnia? D ,and others: Glutamotransferuse In the Chick Embryo dumng 
Incubation, 253 
School Natural History Society Report for 1952, 441 

Ru o ee oe eer g of the European Assoctation of 


s pe vernon of Plant 


In the (F. V. Gray, A, F. Prigrim and R. A. 
(British Association for the 


to Microbial Nitrogen 
eller), 347 
Advancement of Scence, 


Reng tag Aid esha } and Mf culture), Discussion on), 834 
sic : Alkaline Earth njia da 


Runaman y W. Tes (Steward, E G., and 

Runcorn Dr ASU A Orn of the Earth's Interior, 786 
Rural Life at Home and osotuta of Annual Conference, 709 
Rushall, R. T. . Electrical insulanon, i0 

Rushton, E Electrica! Insulation, 8 

Russell, A. C.: Appointed conservator of forests, Gold Coast, 60 


Russell, Sir : Unused Land and Ar People, review, 266 
Scenofic Work on Barley, review, 
of Dr. Winifred lag Sat 936 
Rirsee]| H. and Macmillan, Comdr. D, H.: Waves and Tides, roveew 
K F, Bowden, 268 
Russe] a ana R P.: Phosphate Absorpcon and Udizanon 
Russe], R. W. . Rat Behaviour, 


489 
cal Structure of the (Dr. S. L Tomkeleff), 75! 
Breakage Experiments 
wrth Endosperm—Sub-chromatd Breakage, 50! 
Ruyssen, Prof. R.: Blochemical Problems of Lipids, 573 
nyder M L: Use of Cyanol tn the Study of vessels In Sheep Skin, 
nes Prof H N. George E. Daves (1850-1907) and Chemical Engineer- 


in partialty serna maa 


Grain of, by subsequent Treatment st Hig Temperature (D J.C 
Friend and f. F. G. Gregory), 667 
Ryley, Or. J F. (Kellin, Prof. D., and): Hæmoglobin in Protozoa, 451, 


erratum, ` 
nyan. prendi E. and Wahh, Dr, E. O'E,- Inhibitory Action of Cocaine, 


SACCHAROMYCES . Heterosis in Toor Cari C. Lindegren, | Edgar 
Braham and Juan da Dios Calle), 800 
Sachs, Or. Leo: Sub-Diplold Chromosome Varnatlon In Man and other 


prendent of the lnsatute of Navigation for 1953-4, 


733 

Safran, Murray, and Scarano, Eduardo : erhian ee the Incorporation 
of Adenina Into Adenosine Monophosphate, 94 

Saffron, Croas satin Linn © Rubofleine and Thane Content of (Prof. 
|. V. Bhat and Rajul Broker), 544 

Sahara’ Directory of Scdendfic and Technical Libraries in Africa South of 
oy i Genan, Counal for Africa South of tha Sahara), 233 

ry of the (R. Se. Barbe Baker), 894 
Sahm (herbal aprigi a botany, Lucknow (Dr. Ove Arbo Hoeg), [04 


Sade, Leo ] : Contnbutron to the Ulera-Vroket Absorption Spectrum of 
ne to the Problem of ics Seructure, 955 
Saldanha and its Assoaacons (Prof. M. R Drennan), 791 


Salisbury, Marquees of: To open the Wallcome Research Library of the 
lSoaery of Medicine, 942 
eal ia Application of Nigrosine to the Study of (Ramon 
rés), | 
Salmonids, scc (Spawning) Water Currents through Parmeable Gravels 


and cher Si ea ea A. Stuart), 407 
Salooja, K. C, and othars Anelyms of Organic Hydroperoondes In the 
presence of adecwad e, 909 
Salt Interferences in suet ugar Chrsimatoaraoh’ of Urine (Dr. S, Baar and Dr. 
P. Bull) 
E i : of Industria! m Awards, 


Sales: Effects of, on Interactions tyta A rdo (Prof. J. A. y. 
Butler and Dr. B E. Conway). 
High-frequency Papyrography of (Dr. Yohe: Hashimoto and pasties 


Salvage, Dr. B.: ee nth ae a 10 


Samentaral, Dr. B, and Kabl, T. © Secondary Growth In Petloles and the 
Parnal$ 


hoot 
Sammons, H. G.: Blocbemical Problems of Lipids, 574 
Sampiee (Two) : "Tesung of (Dr. P. Y. Krishna lyer), 553 


Sampling re bag teh Or in Biological Assay (Elsebeth Bukovici and F. X. 
Samson, S. A Laie ad for the Quantitative Determination of Chloride 
t0 Bo Material, 1042 
Samual, Lord: A Said f dask s ae of Outlook (Hibbert Lecture), 1171 
os va G. Genret of Plant Disease, 990 
ctua anted . A (Walter J. uae Morey) me br by Frances Pitt, 325 
T Nachod of Analymng Flow of Granular Materials such as (J. Gittus), 


ns Dr. Ann R Dass lh and Probable Gynogenesis in the Liver 
Fluke, Faroola hepatica L., 110 
dstones (Brash) : Distribution of Dickite In some (Georgs Brown and 
Dr Oe Pani Smithson), 317 2 
Sandys, Duncan Work on Guided Mesem:ies at Woomera, 893 
Sanitation in Ama cultural, reve by Dr. joseph Needham, 826 
Sap (Phloem) : „Amino Aads In, and their Excretion by Aphids (T. E. 


Sarcophaga ak chy ue: Hoar karana od Gy ie Daa Di 
Tan te Onenrcon of the Fly to Plane Polarived Light (Dr. YY. G. 
f 


Sarkar, Dr Ea gy A Jaan 1047 A. K., and): Association of Xylan with 

d): Tryptophane Metaboliam In Rice 
capris SE, 
: Orotic Acid as One of che Growth-factors of 


wakes, 200 
as One of the Growth-fectors of 


Mice, 914 
Saucers ng Donakd H. Manzel), remer by Dr. C. E. P. Brooks, 
20- (C C Wyrfle), 655 


( 
Saunders, Dr. B GC: alg) gaan 841 
Saon Dr. B. C (Mann, Or. P G Practical Organic Chemtstry, 
third edroon, rer Or. C Buchanan, 49 
sma H, ee =f aaa eputy director, Geological Surrey, Federation 


eae head of the Physica Department of the British Iron 
and Research Amocanon, 442 
Anatomy of a Microhylid 


ee Reeirecory and Di 
SANTO e Wavreforias In d (G. J. Barber and T., F. W. Embiston), 
Sawiall, J.: Plastic Deformation of Metals, 572 

Saxe, Dr, R P. : PARN ek ace te ne ON C pace rangers ay tere: 


mutu pl 
a Dr RF E Meek. k M, and) : lonltanon Phenomena in Genes, 798 
apao Effect of Anomalous Attenuation In a 


co p a C. W 
Der Robert Donaldson, 1080 
j p E and) : apai iaaa Recent ae In the 
Stan Saa ere patdi ar pmeeeioe of Adeotne Into 
New Phosphokloasa, 5-Phosphori- 


hoephate, 
Esri of : To open the new Cherustry Building of the Untver- 


ar hae 1083 
Scarisbrick Dr. R. ted a screntific asaretanc to the Secretary of the 
Agnauicure 983 


‘ae Oxychloride as Tri-chlor- 


poops = J “Gn Je ferrar T. de Vries), 412 
Schachter, Dr. M. and oth cling of the Guines Pig to Pharma- 
cological Factors Fan ia A 74 
Schenk, J., and Prins, Prof, TAk peak Sulphur, 957 
and others . ation of the Structure Factor of Thin 
in Mims from Sa area A E 952 
siias, P., ma Lochte- » Prof. W. © Magnetic Helds measured 
non H ame brought mechanica! Into Rotational Motion, 1054 
Forsk daa; Partheno for 
weir Caneraiena ii tes Desert Locust (Dr, A. G H )} 1153 
Schmidt t Dr. G.F.: teflon tron the Cardiac and Pulmonary Areas, 1073 
Schneider, Dr. E. E. : Recent Developments in Ultrasonics and Optics, 443 
Schnelder, Dr. Walter C., and others : bolapon and 
of the Gol Substances, [61 
Sse Petina, nwarded Pr Ge aaa Electrice Co. Led, to A. 


Research, of the Pharmaceutical Society (Awarded to Kenneth Albert 


Scholarship to Tsoi or Geophysics (Italan Society of Geophysics and 
oanh p fe for at the Zoological Staton, Naples: Gabrrella 
e 


nrreruty of Padua), 146 
a Oe (Royal Corarakmon for the Exhiblaon of 1831 
Awards), 17 


Postgraduate, to Overseas Students (Shell Pecrokeum Co., Ltd, 


Awards}, 485 
wate Research, in the Textile, Plastics and Allred Industries 
(Courtaaids’ Scentfic and Educatiooal Trust Fund Awards), 363 
Postgraduate Research, in Textile Technology (Courtaulds’ Soentfc 
and Educational Truse Fund Awards), 383 
Polytechn: 


naan at the Borough c (Plastics industry Education Fund), 
Sarena In Agriculcural Subjects : Loess (Department of Agr- 
culture for and Awards}, 840 
and (McGill 
1085 
one Massachusetts 
tute a Technology}, 10 

et ieee and ty in Saence and Engineering (Nationa! Research 


Council of 
Penola pE Scheme: Overseas, of the Federation of British Industries, 


-  * INDEX. 


"v 


Blochemlcal! Function / 


Ivil 
Schonfeldt, Dr. 


N.: Quanutatuve Determination of Ethylene Odde 
Products in ry Links baean 382 
School and Un Links between 
School Children . B.C.G. Yaccmatron oh oa 
Schools (Elghth Report from 


ba tre clas aia ee one et 
ub—-Conmurtree E 


and 
Schook reat Semon 1952-1953), 467 
devine ee, in, 319 
Schools tn a Modern Soca P ducapon and Liberty, the Role of the 
Conan 


(jámas Bryant 
sory Defects in Solid Solunons (Dr. W. E. Wallace and R. A. Finn), 
l 
Schuch, R. L, and others: Daesrminir oi of Total Body Radioactivity unng 
Liquid Sdinollanon Detectors, 52 
Schulman, Dr. k H. : im ae E S 
Biochemical Problems wat Lipeds, 573 7 


Schuiman, Dr. J. H.. and Dogan, M. Z.: Dyeing end Prol We 193! 
Schwerkraft und Yetral! (Pascual Jordan), reveew by Prof. H. McCrea, 3 
Scienca : Christian! a an Retr C. A. Coolon 
ia farga Pg Vol l, irrevernsub Scams: review 
r 
The Coana Ran idon choc aden om tha Abai of Raan (Pick 
Deae n A | Coo I Sym held I 
t ntecnatone pecation in posium n 
conjunction with the Third Aanual Meeting ele the Executive Board, 
Internadonal Council of Saennufic Unions), 2! 
Eastern (Dr. H. J. A aes rovreaw by Dr. Needham, [0/8 


ae In (Dr. O. G. Sutton), 1029; i W. M. Pickthorn), 


Federa! Funds for (National Science Foundation of Washington), 575, 

lI 

Gateways of (Dr. W. E. Swinton), 438 

The Lntrinsic Value of, 417 ` 

Lecture-recitals of Sound-recordings in tha of Mune, Drama, 
Literature and (British Institute of Recorded d, Led., in con- 
Jonctton with the saan of Extra Mural Studies of the Unrrer- 
sity of nay Song aay 

Literature for an Age of (Prof. Hyman Levy and Helen Spalding), 
review by W.L Samner, 49 Pg 

Modam; and Modern Man (james B, Conant), reveew by R. Brightman, 


Newman and (Prof, T. S, Wheeler), 530 
Henry Newman and (W. L. Sumner), 330 
no Pali gion ann ery Rev. W. R. Matthews), 37 
Sdence, AD. 400-1450 ne to, Galileo, tow Hoy of (A Cc 
Crombte), rers by Dr. W. P. D. Wightman, 134 
aane Asa: Andent and Medieval, rww by Dr. Joseph Needham, 
i8 


Sctence in Australis, 
Saence at Christ's , 525 
Sdence in U.S.A. for the Year sadas June, 1952: The BCSO Review of 
te, North America), 282 
» Premdental Address to the 


Sdence of Petroleum (edited by Dr. B. T. Brooks and Dr. A. E. Dunstan), 
Vol. 5, Hate) smb Producta of Petroleam, renew by Lieut.- 
Colonel STN 

Scence and se S J, M. Ka pey d Royal Photographic Sociecy Inter- 
bak fe ay peg voter on) Į PEN R= ! 707 

$dence and the Arts (Prof. R. E. 


Sden cathe Dara a ; Modem, 635 | H, Compton 

ce an uman Values ar 

Science and Engin : Scholarships and Felkowahips In eso a Re 
search Councal of Canada), [7 

Saence and Ethics (Most Rev. Re. Hon. C nF Garbett), 517 

Saence and Palth, reme by R. Brightman, , 

Scence and Falth To-day (John Bail Robert E » Donald Mackay and 


Spanner), rore by 
Scence a Congrem of, 445 
Saence and Frult Se toe, Prof. T. Wallace aod R. W. Marsh), review 


n Britain, 482 

Aas Aspects of the Confilect between (Prof. H. H. 
ce), 

Science and the Social Order (Barnard Barber), 1014 

* The Interaction of, 10I 

samc, crave of Fac and Sa Scholarships In (Massachusetts 


te ae of Short Titles of Current Pertodicals 
In the, seventh Ee ae 753 

Science Masters’ Association: Annual Meeting for 1954, 1029 

Saence Museum, London Exhibtuon commemorating tha Jubllee of 


Powered Plight, 10e 


Scence Maoseum at The Itafan National (W. T. O'Dea 
Sdence News, 25 (edited by A. W. Haslett), w by W.L , 223 
Scienca Students: Movement of Postgraduate, 
Science Teachers Ín $codand : Supply of Marana and {Ap (Ap aaie of 

a Committee on, by the Secretary of 
Scence-teaching : Scannfic Man-power et om” 
Soences : Biological, in British 

Abstracting : Inrarnatonal, 99! 

eee Apel atons of ligh speed Ri Rotation Some (Prof. P, B. oot 
Scientific | Service : individual! Research aier 
SEEEN CONO A aaa ae a a Peace 


Meeting on}, 754 
Sdinihe Camal tor Aina South ot cha: Sahara’ Publication No. 3, 
Directory of Sdendfic and Tethnical Librartes in Africa South of the 


Sehera, 233 

Scenufic Him Assocation, international: Seventh Congrem, 145 
Annual In Lond on (. Stewart Cook), 1133 
Hecnono of cers for 1953-54, [134 

seeder oat Manufacturers’ Agsoclation : Catalogue of Preferred 


~~ 


~ 


IH f 


Sdentfic kirpi ested and Apparatus Thi th Annual Exdubldon of 
my 5) rty-eigh 
E Dans Lialson Phe. In Wales, 838 


+ Saentfic Man-power and Scence-teaching, 1113 
t Sdenafic 


Policy, Advisory Council on : a Annual aipa 87 
Scentific Publications of South Agia: of (Unesco South Asta 
ce Office), reg india, Burma and Ceyion, 
anuary-June 1952, 234 


Sdenerfic Rado Union, Paati on VI), agd others : Sym- 
um on Microwave if A 
_ Sdenofic Research - industrial and, 877 
Sdentific Research on an International In the Pactic. Orgentzaoons 


engaged in (Pacafic Scence Association), 

Sdentific Research and t at Nonprofit institutions 1950-51 
and (931-52 > mii eseal: nds for (Netbone! Scenca Foundation, 
Federal Funds for $clenes, 1), 575 

Sclentfic Research and Development for the Fecal Years 1952 and 1953: 

- Federal Funds for (Natonal Sceace Foundaton, Federal Funde for 
S$clenoe, 2}, 1171 

Sclentrfc Study of Personality (Dr. H. J. Eysenck), review by F. V. S., 5 

Saenitific T through the Middle Ages, review by Dr. YY. P. D. Wight- 
man, 

Scentric Survey of highs le (edited by Prof. Wilfred Smith, assisted by 
F. j. Monkhouse R. Wilidnson}, revrew, 420 

Santic Translations Center ane Harary o of Congress, Washlogton, 795 

Scentific Unions, Internatonal’ Acthrtres of 

zaoa Unions, Internaconal Cound of: Development of International 
Cooperston in Saence, s Symposium held in conjunction with the 
Lhe Meeting of the Executive Sealy 2 z4 

. Formation ofa en ON Eron Ifroecopy, 
of the fe Board, 99 
Scenufic Work on Barley, rafter by Si ohn Russell, 600 
Scentrfic sorkari OENE European) . rch Pellowshipe In the United 


to 
Scentrfic oka D World Federation of Assembly at Budapest (Dr. W. A. 


Wooster) 
ah ange) ac 659 


Sdentrfic and Indus Research, Advisory Council for Appomtment of 
W.L H asa member, 57 

Sdentific and Industma! Research, Advwory Counc! for, and others Con 
farence on the Education of Technologits and Technicians in Great 
Botan, [029 

Scaentrfic and Industral Research, Department ot Open Day at the 


Natone! Physica! La Teddi 
Days at the cal Laboratory, Tedd eee: Teddmgton, 103, 


Grft of £1,500 for the Department of Inorganic and Phymca! Chammtry 
of the University of Leeds, 187 

Symposium on Recent Developments and Techniques in the Maintenance 
of Standards at the National Phymcal Laborarcory, ee 

MSF—New Programme of Experimental 


Specal Report Ne 23, Characterstca of a eae Laie im 
chr Brrran dumng 1930-1946, 617 

rt of the Research Board with the Report of the 

“Birector of the Chem 


Retrrament of A. Fags as superintendent of the Asrodynamics Division 
i the Nanonal Physical Laboratory, 706 
Lehr S DN W P, pores as arparintoncen tol of the Aerodynamica 
on of the Nations! Physical 
imon o of Dr. R O, jonas as resident raison Ler Wales, 638 
New building for biochemical i SE at the Peat Infeecation Labora- 
, tory opened by Sir Ben Lociaperser, 94 
Retrement‘of F. H, Role as superintendent of the Metrology Divison 
of the National Physical Laboratory, 938 
tment of Dr. H. Barrell as pried eos ar of the Metrology 


t of, New Zealand: point- 
ick as asmstant pecrecuries, 
* American Aud for, 528 
opment - Uwe of, by Industry, 87 
Sdennfic and Technical Libraries in Africa South of the Sahara = Dhrectory 
of (Saenofic Counal for Africa South of the Sahara), 233 
Saentrfic and Technical Worker in Economie Development, 781 
Sdent (Aroerncan). Origins st a Study made under the direction of « 
Committee of the Pacu! Wealeyen Unrversi H. Knapp and 
HL B, Goodrich), Faculty of Sir Arthur Trueman, 
a oop lereart S mam it Seana) ea 373 
en B ities r @), 
ria ell pars siongebl (Liquid Determinzoon of Total 
» Retnes, R. L. Schuch, C L. Cowan, jun., F 
won, E C. erson and F N Hayes), 521 
Score Resistance of Bearing Metals (Arvid E. Roach, Carl L. Goodzxalt and 
Paul A. Torre), 30! 
.: Aur Motion in the Upper Annosphere, 138 
Scotland The Birds of (Evelyn Y. Baxter and Leonora jeffrey Rintoul), 
Vols | and 2, reveew by Secon Gordon, 971 
of Matbemetics end Saence Teachers In (Appomtment of a 
mittee on, by the of State for Scotland), 750, 839 
Use of Peat for Gas Turbines In, | 
Scott, A. B.. pany Phenomena, 585 
Title of reader tn mathematics in the Untrersty of 


, 234 
Journey to tha Gughdéd Highlands (Southern Ethropta), 
Die yame dg se ltae Research at High Altitudes, 388 


Radio 
Har- 


948-4 
Journey to Northern 
Scott, Prof. H. R - Aldehyde-Fochein, 674 
Scott, James Cameron Health nel Agriculture in China, reveew by Dr. 
Scheme of res $pectficity end a Hypothesis 


ts Action, 
Scott, J Sorakto Dr. A, and): Aminoimyuluc Acid and Porphyrin 


cal Research Laboratory for the Year 1952, ' 


INDEX 


Coad 


Scottish Marine Biologica! Assocation: Reconstructed Public Aquarium 
at the Millport epee opened RY Dr. LR. dep Mi > 
Scottish Museum, , Edinburgh: Annual Report for 1952,272 °” `- 
A assistant keaper ip the Department 
of Natura! History, ! 


Sonpts. indian Eee anys ee South Indian (C. Sivaramamart), review 
5 es cig “ih Bu Yol ning f 
curvy * s Treats on, a Bicentenary Yolame conta: a reprint o 
the first edition of A Treanse of the Scurvy by James Li Lind, with 
reo als aac r C. P. Stewart and Dr. Douglas 


in Retrospect (Dr, La Harris), 
he td oe ie kes 


ation with Denaty Layer- 
ing on H F. P. OP tea 275 
Internatona!l Conference on Ol! Pollution of the, 1025 
Ol Pollution of the, 655 
of the Committee on the Prevention of Pollution of the, by 


| (Mintsery of Transport), Sak 
of the (Sven Fad rte ov paced 
Dr. Pulser. roria by N 'B, Marshall, 644 


Sea Barriers : ie D. J. Cresp and Dr. A. J. 


Sea Foam (Dr. A. fetes Southward}, | 
Sea-Shore Faunas: The tel te and Spread of (Prof. J. E Smith), 


432 
Seal, R. G. - Appointed geologist, Uganda, 234 
ant)‘ Delsyed Implentenon in ‘the {L Gibbney 
Cathode Ray Tabe with Vary asd d 5: Wriung Speed 
ee R. Hardy and Dr. R. Felin 
Lime of Oceans the, 1013 
Oceans and (International Hydrographic Bureau), third edl- 
pial 


Seasonal Vanation In the Regeneration of Root-Cuttings (J Dore), {189 

Secondary Growth In Pecoles and the Purtial-Shoot Theory of the Leaf 
(Dr. B. Samanteratand T. Keb), 37 

Secretary of State for the Colonies Technical officers in Agricultural De 
partments of Colonial Territortes, 187 

slapd feted ad Sonin Ap animent ota Commhktes on the suppty 

Mathemancs and Scence Teachers In Scotland, beater 
the): A ntment of a Myxomatods Advisory Commitrea, 840 
sich et of, by Freezing Out of Impurues from Meth anolic 

Solution at -90° C. (] E jorpes and Y Mutt), 124 

Secretion of an Orthodiphenol in the Corpus Cardiaarm of the Insect 
(M L Cameron), 349 

Seed, l.: Use of Prlon-Product Radianon, 148 

Feed Dome Dieters by Aoma SC Ore Palk Control of a, undar 
Natural agar roots done r Tveit), 39 


meetings (Tree) edad Uyeda SEL ob rl ary aa 

cao pt babes Lex geere (Dr. kia Levisohn), 316 

Seeds, Dr. W E., and ee Helical Structure of Crystalline Deoxypen- 
tose Nuclele Acid, 7 

Seeds of Connabe satire Vai Action of Gamma-Rays on (J. Moutechen and 
Dr. j. Govaerts), 350 

Seeing through the Atmosphere, rerrew by Dr. John YY. T. Walsh, [1/8 


| aaa ie 


Sesin, K H.” At the fourth meeting of the European auon of. 
Exploration G cats, [90 
Seely, Prof. Samua Prol eer R, an General Network 
T.H. Pragno, 
Segal, Earl, an Shea: OP Ase ca n ai aadal Duik 


within Populations of some Littoral Molloscs, ! 108 

Seismic Refraction Experiments in the indian Ocean and in the Mediter- 
ranean Sea (Dr. T. F. beta i C Swallow), 535 

Sete, Prof. F.: Impurtty Phenomena, 

Selby, M. F. H.: Appolrted 2 chief agriculture! officer, Nyasaland, 60 

Select Committee on Estimates Eighth Report from the, together with the 
Minutes of Evidence taken before Sub-Commuctae E and Appendices, 
Senon 1952-1953, Schools, 467 

Selectrve Method for che are’ hal Negri Bodies in Hretologica! Bruin 


meetng of the European Assodation of 
on SORTEA 19] 
ap etrafluende : Structura of (H |. M. Bowen), 171 ; (F. Lachman), 


Self, Sir Henry London Town, 476 
Self-Reversal of Thermo-remanent Magnetrzacon of Igneous Rock (Prof. 
Takes Nagata), 850 


Selman, G. G., and nos, S. L: ‘Abnormal Embryonic Development tp 
Drosophila induced by Ultrasonic Treatment, 503 


Husin Zaheer), 797 
Sen, are ead rii P., and). An Antrfungal Substance from a Sctrun of 


Sen Supe: Dr, "r C : Elected pramdent of the Botanical Society of Bengal, 


Senter, General W. O. High-level Forecasting, | 167 


Separation of the M Este of the Ca-Cy, Fatty Acds by Va r-Phase 
a el eea kas Hl Anara (F. R Cropper and A. Heywood), 


Ic anes : A New Method of (R. C Yanrth and 

uchane 

Separation of Recemic Moctures by Ehectrophorems in a Strong Cantrifuga! 
or Magnanc Feld f. Frederick ©. Lendrum), 499 

Sequential a ol ological Asay (Elleabeth Bukovica and F. X 
Wohlrogen)}, 1059 

Serby, | E. : Appointed director-general of guided weapons to the Ministry 


of Supply, 1131 
al paiiar Errors In the Esomateon of (J. A. Popa and Dr. F. H. 
Series, Dr. 3 Recent Derelopmenss In Ultrasonics and Opta, 443 
G, (Pontecorvo, Dr. G , and) Recombmtuon without Sexnal 
Reproduction in Pauci "chrysogenum, | 


INDEX 


Serotonin and ather A? Aiek * A Fluorescence Test for (Dr. john B. 
jepson and B, |. Stevens), 772 
Serpentine Minerals (}. Zuseman), [26 
Serum : bE of the Guinea Pig co Pharmacological Factors from 
Mackay, Dr, A. A. Miles, Dr, M. $. Schachter and 


was rnd 
Service, H. : pppoe rect?’ of de Gabral Samay, Federanon of 
Malays 
ew eens Prof h Gi (Harold Chestnut and 
Robert W. Mayer), oi, iatera re d Greg, 91 
ted Soils (Dr, C. 


ic Medie : T ind (Prof. 
, M. F. Mohrad! and 


. C. W. Nutr}, 259 
` impurity Phenomena, 387 
~ Awarded a Nature Conservancy, Research Studentship In 


a 
Sax Chromosomes of Ranatra elongata (Dr. M D. L., Srivastava and CG GC 
505 


Sex scree i Carcar, reveaw by Prof, W.S oupa O 
Sex-umited Effects : Chromosomal lnvermons with (Dr. A. Brito da Cunha), 


815 

Sachi. 2 onnaa Cherecter in Drosophila bifascscta (Prof G. E. 
Magni), 8 

Sexual Reproduction: Recomm brnation bsllahal oy! In Peesoliramn chrypeogecurr 

- Pontecorvo and G. Sermonti), 126 
: The Pops Phu lose and Prychology of Bimi nes 

Decision - malang under ncertainty 

Shalek, Dr. R. | and Bonner, Prof T. W.: Formation of Hydrogen Peraxdde 
in Water by {-MeY. Protons, 259 

Shand, Prof. S. james Rocks for Chemists, review 

Shaplro, Prof. Harry L. Conon o Dr. Wendell 

Sharman, G A M. (Baxter, Dr. K. Le an Prevention and Cura of 
Enzoouc Musculer Dystrophy ln paai 1006 

Sharp, Gillian, and others: Cortsone and the Metabolic Response to 


Injury, 158 
B. and others: The B-Vrtamins In Ywheat—the Unique Alearons 


Shaw, Dr. 
Layer, 793 

Shaw, Byron T. (edited by}: Soti Physical Conditions and Plant Growth 

( nt Commiteae on Soil Tilth, American gin 


by Dr. H. L Penman, 48 
Shaw, Dr. G, and Sugowdz, Mra. G. - ees thesis of Pyrim! dines, 953 
: Conversion of al NI In the Rumen 


of the (F. V. anes F. pris R. A. Wailer), 
miona of Wheat aac on the Copper-Molybdenum Interrele- 
in 
eMe: ponmi E e S h ay of Diil in (M. L Rydar), 
| 


Sh Submandibular Mucold ` Uiii Ali redudn of Infecc 
ole To and Recaptor-destroying on (br. J. A U Lra, 912, 


Sheffsid, P. YY., and others: A Host-Proteln Component of Influenza 
Y F `- 


the Interchange of Techical Publications : 
Twendeth Annual Meeting, 382 
aal aka Porrota Cos SLR voure T 483 bs “ey 
sea oes seri Vy searing etch iactnae Compartaon of the (Anne 
Shepherd, B Und 
Paper 


D. ML, and others Detection of 5-Hydroxytryptamine by 


Chromatography, 357 
Chroni Dodia OT Vee anac of Dogm A 
Sheppard; Froh in Obrtuary of Dr. L. F. Ri , E27 
cal Conference at Toronto, | 166 
Shertdan, Dr jJ. and others. . -dryne, 


Sherman, J). K. (Bunga, Dr. R. G., and) Ferulmng Capacity of Frozen 
Human Spermatores, 767 

Shields, jos (Slacec, Ebor, with the assistance HA TR and Neurone 
iness In Twins, rerrær by Dr. Clifford Al 

Shiff, Cirve, and others : Frequency of Moultng in Anara, 408 

Shiko, M., and others Salas n of Infection by Intravenously Adminis- 


Polysaccharides, 
Shipworm Infestanon m vivo. Use of a Psy S for examining 
(Dr. D. k Grip, Dr. LW.G, W. Wesson , 408 
Shrvas, M. Tanon; , and): wo Cyclone Forms o 'Potypodhan 


Eastern North America, 4 
koak ewes Haredraamical Theory of Datonttion and, rere by 


Microwave Spectrum of Penta-| 


hock pce DM Ne 
Shock W eak): of (Dr. N: Timbred ’ 
ew ted wrth the first O. E Bockley Solld-State 


cs Preee of the American Ptrysical Socety, 138 
ant Ae ee ne Comparative Observations on the (Prof, 
W. Wardlaw), 1172 
Shooter, Dr. R.A. : ata to toa aire of onna raidean pig 
bacteriology st BEDIONES OER ee paee, 
of Man and Animale, roria, 644 


Chemotherapy 

Short, Phili Usa of Non-geometrica PAPEIS In the Tywo-dimendonal 
os aprabantation of Solid Ob pi l 

So Aetna Triphosphate 


fasshouss Crope, 
Mushrooms and Outdoor Flowers and (Dr. ge Chessin): 40° 
Shrabani Epi Apolited director of forests, Federation of Malays, 


Sibert, Prof. Harokd W. : High-Speed Aerodynamics, revrew, 600 
in Human esata of Foetal and (Dr. 
ty-two an Aboriginals : Absence of the 
Horsfall and Dr. H. Lehmann), 638 


Siday, E.: Recent Research in Electron Optice, 62 


IIx 


Side-Chelns Contibution of, to the Infra-Red Spectra of Proteins—the 
te (PT Geet Ehriich and Prof, G. B. B, M. Sutherland), 671 
“Sldebande and Trarstents in amanan Engineering . Harmonics, 


` (Ss Loua ee eS esl (Ae eh 

an stn te S an Honorary Fellow of ths Royal Sodety 
nba 

eee S- a9 Lie pil ilaes curator, Department of Museums, Feders- 


‘tion of Mal 


‘ dii Sdn > 1 A F, end) : „Hemaggiotinin AntiN in Plant 
. Sant Wort ; Tha I. i IENA with Frédéric Dumas), roveew by Dr. 


Silica Gel . An Unknown Acid from Brain-Extracts Ch romatographed on 
(F. Friedberg, L. M Marshall end L. H, aan, 119) 
Siflosoia Fpl: Spicules an the Calcareous Sponge, Leucandra joiwistoans: (Carter), 
Silicone Robber and aoe Substances Toxicity Studies on (Dr. joha D. B, 
MeD ourmi FT 
of Irradidted so on Untreated Chromosomes 


mM. T Mpare M 
> Electri 


proces : Phenylation, Benzoyltoxyfation and 
akogenation of Aromatic by (Dr. D. Brycea-Smuth), 863 
ubila Commemoration pean of the Illuminagng Breall 703. ng 


P. L. Teed, 36! 
Simey, Prof. T. 5.. Sir Edwin Chadwick, the Socal Reformer review, 421 
Simmonds, Dr. David H. Leucine-tsolexicina Coatent of Wool, 677 
: Influenca of some one notably 
of lod]ne Pentosade towards Carbon 


a Aborigine 300 High As Frequency In the Blood of Australian 


Simon, Prof. t. E : The Melting of Iron at High Prisir T16 
a pale apetae and): A New Type of um Liquefier, 


Dr. Edward L. : Spral Morp of Boron Particles, 724 
ieni Sir John : Ol uton of the 1026 
SImpeon, Frank A. A. (edited by) The Ln ie ale ale ty omy 
by the New Zealand retic Sonety, rere by an A 
Simpson, Sir George. Elected an bonorary member tae the Amencan 


cal Society, (168 

Sindair, W. K ton, W. R, and): Mutagenic Possibilluess of Phom 
phorus-32, 464 

Singer, Dr., S., F, Sr ee C Oni Upper Atmosphere, 
errotun, 

Singh, Babu, and others : Varietal Reaction of Jowar to Gram Smut, 591 

Singh, Colonel Jaswant, and others : bolacion of a New Strain of Picemodrum 

ube De rer ens) ; Sira Effects In the Iniianon and Growth 

Singh, S. B., and others -© Yarieta] Reaction of jowar to Grain Smut, Sot 


Å. G.: Ruminant Digestion, 834 
Smo, L, ' At tha XIX International Ph cal Congress, Montreal, {073 
pomum on), 840 


Sintering . Process of (lron and Sceal sah oe 
Stvaramam Indlan Scripts, review by 


uru, C.: indtan Epigraphy and 
M. C Goswanu, 374 
Sheteenth Cantury : Practice of Aseaying in the, revnw, 643 
Sma Effects In the Inruation and Growth of Explosion (Dr. F. P. Bowden and 


K. Singh), 378 

Sme-umit for a : A Method for computing the Optimum (K. 
Radway Allen), 210 

Sitka Spruce of (HL Warcup), 280 


lings * Pythaan Parasites 
: Alsorine ln the (Prof. John Read)! 156 
Carcinogens and Oooadimed Acids In the (Mary L. C. Bernhem, 
Prot. Frederick Bernheim and Kari M. Wilber), 306 
peas Effect of Cholinesterase inhibitors an ne on Actrre 
um Transport across (Leonard B Kirschner), 
: Use of Cyapol in 


t 
Sidn Chew) Study of Blood-vessels in (M. L. Ryder), 
sense : Inhibition of Feaarnum aiimorun by Screptonryces albedof larus, 
Shall: The Saldanha,and Its Assocdations (Prof. PL R. LS papel dear be 


Sky : The Night, in 146; tn September, 364 October, 571, 
in November, in December, 966; tn January, (173 
t). T e E aaias 


7 in 


Siann, D., ay Wileon, j. E. - Hexam/to melsegnida, | 179 
Stedge, Dr. W, A.. Granted leave of absence for the second terra of sesemon 
1953-54 at the University of Leeds, [87 


Sait $ P G. R. : Analysers and Computers for Electrical Systems, 614 


Slight, P., and others: Priedrch Froebel end Educanon (edited 
Lawrence), renew by Mies P, M. Pickard, 219 

Soal, Dr’. P.. Adaptation in 235 

Siosson, ; : sh bed ti , 1138 

Stotkin, }. $.. Person Deveic pmen 


ailrty 

Siow’ and ‘Fase’ Nerve Floren Locana (GL Hora), 165 
soe Re lesteony 418 ne um (P. A. Egeteraff and 
udng of Thick Liquids, Pastes and (British Soclety of 

poalum on), 384, 846 

A Seta istiay of ths Scale Sa: review, 1017 
Smeluns (Copper) | The Physical Chemistry of (R. YY Ruddie), review 
T F. C Thompson, 1067 
Smis, 


Samuel: Obstuary by Dr. Reginald Child, 13 


Ix INDEX 


Smith, C AL: Appointed re research officer, Northern Rhodesia, 60 
$mith, ae At the XIX International Physiological Congress, Montreal, 


Smith, Eng.-Cape. Edgar C - glist Aired ak L Peadred, 1079 

Smith, Evelyn E. B., and others : Uridyi Transferases and the Formation of 
Undine Tri c Production of Uridine Triphosphate, 
Uridine Diphoaphoglucose Pyrophosphorolysis, 1036 ; phos- 
pharonyals of ae and ‘UDPX’ by a Siva 


Smith, F. G. : Determination of the Posioon of a Radio Star, 24/ 
Smith, D A Thio digs Films for AnteRadfleocon ng on Dielectric 
r 


oterfacea, 
Smith, G. C.. Plastic Deformation of Metals, 572 
: Obrtwary by Sir james Duff, 793 
isloning of tions in the Tael, 974 
; Àt the XIX International Phynological Congres, Montreal, 


Smith, H. M > Quartz Chocks of the Gresnwich Time Service, 94 

Smith, bor ga pone Dr. John B, and}: ‘Mulapte Dipping’ Procedures In 
Paper E. The Funtana Specific Test for Hydroxy-proline, | 10G 

Smith, ey The ati en Spread of Sea-Shore as, 4322 

Smith, Dr J. N. (Myers, Colin M., and) Formacon of Glucomdes from 
Phenols In Locusts, 32 

Smith, Dr. K M. Leeuwenhoek Lecture of the Roval Socecy, 797 

Smith, D K M., end Xeros, N. Development of Virus in the Call Nucleus, 


Smith, o L - Recovery of isotopic Boron and thom from Nudear 
ange Emubkmone, 1054 
Smith, R.: Appointed a chlef agricultural officer, Nyxsaland, 60 


Smith, Prof. § by F. E Meade, 48l 

Smith, Dr. $. W. : of Or F. Hudson, 982 

Smith, liir Wilfred (edited by, aselsted Monkhouse, F. L, and Wilidn- 
R). A Sdenttic Survey of Merveyalde, rere», 420 


Smith, Prof. Yfilson, and others A Most Protan: Component of infloenra 
Viruses, 669 
Smith, W. A. Impunty Phenomena, 385 


Smith-La Invanant An Extended (Or. G. L Rogart), i 
R L Source-fook on Televison, remy 
Smithton, Dr . Frank (Brown, sores, and) Distribucion P Mickite In 
some Brush Sandstones, 3 


Smithsonian Insdtuten, Westar : Retirement of Andrew Kramer, 186 
Annual Report for 1951— 
Smita, G. (Veerkamp, Th. A, and) . Mode of Action of Beryllium on Alka- 
line Phosphatase, 589 
Smoke Abatemant Society, National: Twentieth Annual Conference, 568 
Smyth, eet oe H. - Obvtuary of Prof. F. H. Rein, 38) 
Soul, ee S and others Statsocal Significance in Prychica!] Research, 


Soaps (Aluminium Trt-) Preparation of (Dr. R. C. Mehrotra), 74 

Soana! : Analysis and Description in (Prof. M. Fortes), 434 

Sodal Function of the Unrveruty (Sir Hector Besser iy dali 132 

» Soence and the 

Soaal Reformer: Sir Eain Davir sip air by Prof. T. $. Simay, 421 

: Duapline and Liberty within the, 367 

Soneti talans dl Fisica, and others : Conference on Opticas and Micro- 
weya 

Société da Chima Phymqoa Conference on the Structure and Texture of 

$oa été gerbe pela de France: International Congres of Chrono- 
metry, 

Soci ded de Mécailurgpe: Autumn Meecing, 60 

Soaety : The Interaction of Science and, 1014 

Soding, Prof. H. ae Structure in relation to Plant Growth-Regulat- 
ing Acuity, 

Sodium bonucheare . Evidence for 2-Chun Helix in Crystalline 


; Structure of (Rosalind E. Franklin and R. G. Gosllng), 136 
. Stracture of Air-dry (Dr. U. WV. Arndt and Dr. 
D. P. Riley), 803 


Sodium Transport acroes Frog Skin: Effect of Cholinesterase Inhibitors and 
Atropine on Active {Leonard B. Kirschner), 346 

Soft-rotring Bactena : A Method of bolanny, from Soils {Allan Kerr), 1155 

Soll Fusand in Detached Plant Tissue: Mexsoremant of Coloniation and 

Survival of (Dr. R. H. Stover), 465 

Soil eae Studies : Les of the Warburg Apparatus in (A. D. Rovira), 


Soil Physcal Conditions and Plant Growth a ot a by che up ake hid 
mitres on Soll Tilth, American red ay 
raver aeae ae culeural Engineers, ed] by Bye T: p GN el 


,Tevmey by Dr. H. L. Penman, 48 

of, Gold Coast Appoletment of 

A. j. rvey officer, 753 

Soils : Fungaass m (E. G. Jefferys and H. G. Hem 872 
i A Method of lealating Soft-rotung Bacteria from ( Kerr), 1155 

Ara praa Fungistases In (Dr. C. G. Dobbe and W. H. Hinson), 


Soils (Podxoiized) : uloude Immob{tration and Clay Movement in 
Dr. C. Hoonmfield), 958 
> p Relation of Witchweed (Striga) to Fertility in (K. Wilson 
ones 
: At the fourth meeting of the European Asoauon of Explora- 
ier a Aai cl (Sie Batters Kobori I ariu, 
a e eee Nolee-bursts fram (Dr. A. K. Das and B. N. 
paar OCUN Radlo Observations et the Time of an Ascending (R D. 


Davres), 
Solar Radiation, a Leading Weather Element 


. C G. Abbot), 1089 
Solar Radiation : F cars Si get rr oa Dr. C. E, P. Brooks), 1089 
Solar Radio Outburst ca of Harmonica in che Spectrum of a (J. P. 


Id, L D. Murrey and W. C. Rowe), 533 
Solar Pata ee chs T at Peorra, Hnos (Dr. C. G. Abbot), 143 


Soud aiken Us of Be r shen coe in the Two-dimec 
al Representation o ele hers 1002 
Selld solution Schoctky Defects In (Dr. W. E. Wallace and R A. Flinn) 


Solid Bee Water Concentration In Lying Cel: Decermunapon of Dn 
Mass, Thickness, (Dr. R. PATa 1087 

Solids * Tha Study of lex of Water in ice National da la Re 
chercha Sdentifique Conference on), 

Solids rocolate): A Method for che Senon of the Approximate 

urface Areas of (D. Sabie 

soe ~~ Pay 

a, 

Cl welch 3 


N and)’ Agglutination of Red Call by 


Soluble Form of Reconaticuted Collagen (D. $. egish and | Ball), 1046 


Solutions T Effecta of Saits on Interactrons in (Prof j. A Y. 
“aha Dr, B. E. Conway), 153 
Solud om pend) Schottky Defects in (Dr. YY. E Wallace and R. A Flinn), 


Electrolytes In Organic Solvents (Physical Chemustry Group of 
the Atomic Energy jrek Establishment Sympomum on), 149 
Solvent In Kineac Studies : 4 = ell of lon Exchange with the 
Baker and A. |. Necie). 
Soly ents ano. $Solutons of pcre tn (Physica! Chemistry Group 
the Atoaie Research blishment Symposium on), | 49. 
Sarat ¥ . Y. on af Travelling Disturbances In the lono- 
sphere by Conunuous-Wave Radio, 818 
» Dr. Vernon D. van (Brown, va and) New Ash Culture 
Methods for Tiota in East Africa, 
Somerville, |. M. : lonmation Phenomena in Gases, 799 
G., and others Qualicatrve Organic Micro-anaiyels based on 
Phymcal Constantidentficaton of Amino-Aads, 906 


cadas Ph of (Dr J. W.S. J 248 
SOSTA M. F.. haraja Sawn: fal Singh lI ju rand htt Obeerya- 
ries, revrew by Sir Harold Spencer ionet: 
Sooty Bark D Disease of Sycamore, Cryptostroma corucale (Forestry Commis- 
on, Leaflet No. 30), 947 
Soper, Prof F.G_ Appointed vice-chancallor of the Unlvermty of Otago, 


70; work of, | 

Sorensen, Dr Hanning ane of X 

FOU and Resistant Varteces In t Gold Be Bowden and 
eve 

Sorra, Prof. Max. ge ppc te iby Papen phie humaine, Tome 3, 


L’Habrtat, conclanon = Stamp, 42 
Sound ico -toothed Vvave-forms in afer iia J. At Aikat T.F ' Embleton]; 


Sound In Aur at Low Pressures Velooty of (D. E Caro and Prof. L H. 


Martin), 363 
Sound and Television Broadcasta of the Coronation Ceremonies on 2nd 
une, 1953 . Technical Arrangements for the (Institution of Electrical 
; iw. Engineering Institute of Canada Dtscumson by 
o on 
Sound-recordings in the study of Music, Drama, Literature and Scance . 
Lecture rectals of (Briush insutute of Recorded Sound, itd., in 
of otra Mural Studies of the 


London), 
Sounds of [ets (Dr. E. G. Richardson), 54 
South Africa A New Foes! Man from (Dr. |. C. Trevor), 652 
South African Clawed Toad (Xenopus foevis) . Budding of Erythrocytes In 
tha, after Splenectomy Ce Jacobson), | 1107 

Bibliography of Saentfic Publications of (Unesco South Aga 
Science Co-operation Office), No. 7, ladia, Burma and Ceylon, 

nu une 1952, 234 

reetrocater] Mulsant in (W. Wilson Mayne), 


South Indian Scripts : indian Epigraphy and (C. Srvaramamurtt), revnew, by 
M. C Goswarl, 374 
South-Weerermn Neturaiae’s Union  Twenty-sixth Annual Whitsunode 
Conference, (51 
Blection of cers for 1954, [51 
Soathward, Dr. A ALi Sea Foam, 1059 
etal otc pr A. ee Dr. D. L, and): bolanon of Interndal Animals 


Anan Ais y (Nason) the Continental Shelf and Marine Research, 1063 

Spatek, Or. M.: T ane Metabolites in Homan Urine, 204 

Spacing { of, on the Growth of Garden Beet (Dr. LEG 

arne), 506 

Spain : Sunspot Observations In (E. Gulldn), 383 

Spaldmmg, Helen eri ba bea Hyman, and) : Literacure toran Age of Science, 
review . L. Sumner, 49 

Spann, R. N. : Emplrecal Research in sol 
er, and others: Scence Palth To-day, review by R. 
Brightman, 557 

Spanner, Dr. D. C., 


: Bopal Systems and the Prinaple of Mimmum 
Prodacoon, | 


ae Salony, 829 - Pa Das to the Fourteenth Internanonal Congress of 

Sparkes, F. Modng of Thick Liquids, Pastas and Slurries, 846 

Spawning Herring (Spring and Autumn) : Sperm Storage and Crosm-Ferul- 
tration of ofi H s Blaxtar), 11 

Spawaing Saimonids, etc.. Water Currents through Permeable Gravels 
and their Significance to (T, A Stuart), 407 

Speakman, Prof. j. B., and others. Action of Ninhydrin on Keracin, 75 

Speakman, Dr. J. < Chemical Calaulations, review, 93 

Sneed gel Dacta, reveew, 269 

Speakroen, P. T.: Awarded a postgraduate research 
Courtaulds’ Screnofic and Edocanona!l Trust Fund, 36 

of (Asub), 143 

tan and Ireland Directory of Sources 


Specift a a Rano and Halt-irfe of Potasmum-40 (Dr, 

Speafic Adsorbent, Antibody Chromatography on aa immunologically 
(La $. Lerman), 635 

Spectney of Com Cold AutoAgglutinina (Lieut.-Colonal G, W. G. 

Specificity Oats Infra-Red Spectra (L D. P. Wootton), 934 


daroena by 


INDEX 


opestey om uchear Magretic Resonance) : A Rapid Method of obtalning 
{ ), 772 
§ c 73 of the Double-lived Binary System H.D. 27483 (Ruth 
J. Northcott and K. O. Wright), 576 
enti Phocoelectric Raindrop (B. J. Mason and R. Ramenedham), 
A Double-Beam System for, em ng 
k vin Cale dN. f E Aniara and H. P» Trem P. Freedman in), 240 
r am Spectrometry Panel ro- 
a Reesarch ceca of the Institute of Petroleum Fi slic on), 
er tel era hl COn fad or by the Mass Spectrometry 
Panel of the Inetrtute of Petroleum), review by Dr. James Bell, 602 
at 


Recording Photoelectric, nal cages 
(AK Das, R. Ananthakrishnan and B. | N. Bhargava), 383 
Comparison of the Shel! Spectrum of ¢ Tauri (Anne B. 


Undertull), 279 

photometric Determination of Amino-Groups (Mow Dallas Fraser 
s mopy OC Ray) € Ps of ming Shiparacin Infestation in vive 
pectroeco in acamining Shipworm In on 

(Dr. D]. TW. a es end Dr. W. Weton), 408 
Sporun 4 7 Andi wency (Dr. F. W. Chapman and 

ghee 

Hea ar ASAT ky In the Range | -2-2 u (A. Vallance jones and Her- 


; à » 533 
. Å.: Appointed plant B Gulana, 753 
; ation, [47 
sanar, he A. : High Treqoany a Measurements, re 
spare Pharmacology Renal Tubular Mechanisms, 

Storage an d Crose-Fertileation of Spring and Autumn Spawning 
Hern ri A S. Blaxter}, 1189 

: Perulbong Capactty of Froven (Dr, R. G. Banga aod 


Y Physiological Theories of Learning, 1074 
Lewcondra jobnetonls (Carter), 


: Adspention In Mlero-organiams, 236 
gra Tarminotogy of Enzyme Formaton, 1096 
Dr. P. Boy SiS ,and): Measurement of the +-Radie- 


Spiral Morphology of Boron pope Ail (Dr. Edward L rey! 724 
vo * Relation between Frank Splrats and (5. Amaedinck«x 


e of 338 
: Bud of Erythrocytes io tha Saith African Clawed Toad 
(Xenopus ja) after (Marcus rahi ey 


Spates. Pan : Eperythrexoon porrum, a ble Blood Parasite of 
Sponge (Calcareous), Leucandra » Levcandra jobostonfl (Carter): Silicaous Spicules In 
the (N. B. . 687 
Spocnar, Fi ore „C : Appolnted a member of the Medical Research 
nea, 
ake oo (Aerobic): Crystalline Indusions Io (Dr. C. L 
n 


Spring and Autumn Spewning Haring : Sperm Storage and Cross-Fertilize- 
uon of (LH. S. Blaxcter), 1189 

of Canadian Power institute of Internanonal Affairs), 442 

» M. R Venketecheale, and) : oe of Antiblocics 

of the STikworm, Bombyx mon L., 684 

* Golgi Bodles in che Male Germ--Calls of Yagmuta 


mocileta, 659 
Srivastava, Or. M. D. L, and Das, GC G: Sex Chromosomes of 


Ranatr. al aa 
a Se ec Segments of Canagrian coromanded- 
Odonstz, 
$c. Anne’s Lanan i ie RESE on Modern Scdence and 


Paape ? Medical College : Appointment of Dr. R, A 

a niversity of Loadon readership In bacten , 60 

Stability of Aircraft : The Princples of the Control and (Prof. YY. |. 

Prof. G. Temple, 515 

,Pferrew by Prof. G. Tempie, 515 

seabed secheg of Deapersions of Carbon tn Organic Meche (Prof. F. H, 

arne, M Mohtadı and Or. C W. Nutt), 259 

Steck-Donne, M. P., and otbers Changes in the Yescuiar and Lipold Pattern 
of the Adrenal Cortex of the Rat following Hypopbysectomy, 33 

Stadis, YY. C.: Matabolic Influence of Insulin, | 


Stachelin, T. > Beological , 943 

Stafford, G. Hu, and Stein, L. : Tha MFe(n.p/4Mo Reaction, 1103 

S , M,A , and others : atic and Chemical Qoadation of DI- 
men pho horamides to Biologically Acove Dimethylphosphor- 


Stain nue) : Acetocarmine as &, in Rhodophycem (C. $. Prakasa Rao), 
Stiles I cal Amcabe on Yet Mounta Rapid SR P. Nair), [O51 
A Selectrve Method 


ims SA Negri Bodies In Ae Brain Sectoons - 
r the (Dr. L Zilomik), MZ 
Staining Methods . fifth adition, revrew, 269 


E Dudley : Our Undeveloped Land, 


Human Ecology, revrew, 422 
Obrtuary of james Falrgreve, 892 
Stimpé, R- Ac the XIX Internationa! Physiological Congress, Montreal, 1072 


Stamp, revrew by Sir John Russell, 


e- Micrewere (G. A, Heath, Or L F. Thomas , 


[xi 


a Tae T T ne 
ven pi rom D 
Standardization of Gi Ricarte Ibato pis In Great Brtn 
Standards : Recent a da sets ae In 
(Natonal Etalea um on), 335 
dards Institution, B Tedi add rams 
Election of SI epee president, 


aN 1026 


‘Maintenance of 


cane be P. Ca And  Adapation In M A; ee eee 
. Adaptation In Micro-organzms, 235 
Scanier, Dr. RY. end others: T: of Enzyme Formanon, [096 
Stanley, |. P. : rora D, la Maistre, |40 
Stanoer, Dr. W., E. : Appointed a member of the governing body of 
Tana T , Australian National University, 440 


cal insolation, 9 
” Museums and the Public, 107 
Penis beh Re G. Empirical Research in indusry, 997 
W. R, and Cammack, R. H Resletance to the Mame Rust, 
Puccmua polysora Underw , 505 
Stanton, W. Ra and Sinclair, W. K: : Mutagenic Poss! bilioes of Phosphorus- 


32, 484 

Star: The Outer La ofa ~R v.d R. Woolley and D. W. N. 
Sabbs), reveew by Prol W. H. McCrea, 924 

Star ) : Determinstion of the Panton of a (F. G. Smith), 241 
: Prof. E L. Hirst, 972 

Radiey), third edition revised, Yol |, 
renew by Prof. E L. Hirst, 972 

Stark, K H. : cal kneulation, 9 

Starr, Dr, AT. . Radio and Radar Technique, review by Dr. R. A. Smith, 


State and Aaa ao ap Scott Waton), 
: Research 3 


942 
Scata Untversity tudies No 9, 113! 
SARIAS pecronory (hobart I ble in and Herold F. Weaver), review 
by Pol we art, 1017 
Statistical ACTE In Biological Assay (Dr. D. J. Anoey), reve by Dr. J, Q. 


Irwin, 
Statestical Review of England and Wales for the Two Years [348-49 (Regrs- 


trar General), T Medical, t135 
name Review of und and Wales for the Year 195] (Registrar 
Tables, I, Medical, 1135 


Seanse ippiiance In Psychical Research (G Spencer Brown), 154,594, 

G. Soal, Prof. F. F. M. spiera ay aay R. H. Thouless), 594" 

EEE A E e af tie Sceljar $ review by Prof. YY. M. Smart, 017 

Statistica! Year-Book of the World Power Conference, 1944-I (edl tod 

by Frederick Brown), reveew, 473 

Statisuocs : Fine Parades and, review by P G. W. Hawlaley, 1017 
Post-doctoral FallowshIpe In (Unrvarmcy of Chicago), 
Smali Paracke (Dr G. Herdan}, rew by P. G. W. awkaley 

Staub, AL: At the XX Incernactonal Phypological Congress, Montreal, 


1073 
aaa ee Herman’ Awarded the Nobel Prize for Chemistry for 


Stquropterns ely Merispore, i S h 233 
wi u ° 

sia research schola scholarship by Courtaukds’ 
Sdendfic and oiT Trat Fund, 383 


Stead, B. D. Awarded « 

Stead, Prof. Gilbert : Trde of professor emerttus of physics lu the University 
of London conferred on, 234 

Srpen Pro: E. P.: Timber Progress and Desk Book for 1953, revrew, 


noreti; Catchment Areas and Water Supplies throughout the Yorld, 


Federal Forest Administration In Malaya—Annual Report for 1951, 1090 
Agate of the Belgian Congo, | 177 
Stedman, Dr. E. Ant col matara sad. 842 
Steel Structures : Vvekded (Minstry of Work, the Institution of Cei 
sars and the [nsutution of Structural Engineers Conference on), 


Sewers, Prof. |. AL. Penck’s ‘Morphological An ", feveew, 1163 
Scteevres, Dr. Taylor A. (Sussex, Dr. i. M., and) sea of Excased Forn 
Leaves Ín Stemie Culcure, 624 

Stehie, Phe: Medium- Eneray Nuclear Phyalcs—-Conference at the Univer- 
arty of Prttsburgh, 527 

Stelo, Dr. Gabriel, and others Factors modifying the lofiuence of Light 
on Germination, 452 

Stele, L H. ato G. H., and) : The 4Fe(n.p}4Mn eter eri 1103 

SEALAT = : A Seacistical Study of the, rermw by Prof, W. M. Smart, 

Stem eee Action of Insecticides on mthe Frit Fly (P. T. Walkor), 


an ae a Postgraduate Scholarship by the Shel] Petroleum 
sia Ss . Radio Iftar tenana Suppremlon, second eton, rwr 


S G. Pressey, 94 

Stoha, RL Awarded a wate research scholarship by Courtaulds’ 
Scentific and Educational Trust Fund, 383 

Scarfie Culture: Growth of Excised Pern Leaves in (Dr. i M. Sussex and 


Dr. Taylor A. Sreyes), 624 


or an on Infectilrty encan ety for 

peiuey Prone f pea Infectalrty and (Am Soclety for the 
of Stanly), 
Steriirty In cacao L. (PR. Knight and H. H J 164 
Stemimanon of Timber wa AATA Bromide 3 B. Cartwright, D. W 
Edwards and M. ERN CMulken), 3552 
Starold coe eee 1116 
Wree- Metabolic influence of Insulin, 1073 


een, "Prof. H. M. : Forest Man anagement, review, 370 
Stevena, B. }. (jepson, Dr. John B, and}: A Pluorescence Test for Serotonin 


772 
oa reader in theoretical physics at the 


Unreeralty of Notdaghans. | 

Steward, E G., Tin a Un A.: Alkaline Earth Uranates of the 
Steward, F A ind Capin, 5. M. : Coconut Milk Growth Factor, 102 
Steward, F ' and Mu , K.: Call-Walls of Yajoma and Dictyo- 


phoend, 
Stewart, Dr. C. P. ibis iva ets Douglas (edited by) Lind's Treatise on 


samya Volume contalning a reprint of the firit edition 
of A Treatee eof the carry by James Lind, with addrtional Notes, 50 


serene i Standley, P, C pona Maier Soe smelt 144 i 
® a ` . Prof. ¥ n an a Outer Layers ore 
Prot’ W HL McCrea, 924 


Star, rew by 
saegane: A C. (executive edrtor) + Reports on Progress in Physica, Yol. 
TA review by S. Welntroub, 559 

Stiles, Mineral Notntion of Plants, review, 472. 

Sullwell, Dr. vE, L, © Retirement as officer- in-charge of the Mineragraphic 
Secoon of as Commonwealth Saentfic and fodustria! Research 
Organrzaton work of, 963 

Scimulation of che eens ot cre Had carafe raan of Tomato Seed 

with Bromine Water Sag" G. Boll), 963 
me oo c Hydrolysis of Urinary 


Stitch, $. R, and Halkerzton, L D 
Neutral 7 
uberculosis among (Dr. P, A Clap- 


B. > Nature and Constituton of Viruses, 106 
The Workers’ Educatonal Assodation, rerray by T. H. 
Hawkins, 469 
Stokes, Dr. A. R., and han Helical Structure of Crystalline Deoxypen- 
tose Nucelc Add, 759 
Stomach = Im pubees in Vagal Afferent Fibres from Strwtch Receptors In the, 
and rae aa in the Permphera!l Mechanism of Hunger (Dr. A. S. 


Painta 
Stomach er eng Autoradiographic Detection of Sulphur-25 Syntheals by 
the Mace Neck Calis of the (Prof, anger), 1150 
Stonehenge in the Light of Recent Research (R. j. C. Atkinson), 4 
Stoner, H. B.: .|-Cichloroethane 


Stoppam, Prof. A. O. M., and others Noa-idendty of Intermedin and 
Adrenocoracotrophic Hormone, $47 

Storage of Unfertilbed Rabbit Ova—Subsequent Ferulmaton and the 
Probabilcy of Normal Developmenc (Dr. M. C. Chang), 353 

Stormonth, and others: Temperature and Humidity Gradients in the 

m. over South-East England, 193 

Measurament of Colonrration and Survival of Soll 


465 
and Thimann, Prof. Kenneth Y.. Indolepyruvtc Acid In 


arte, 7 
Stratton, Prof. P i. M.» internationa! Cooperation in Sqence, 2! 
Obrtuary of Dr. Edwin P. Hubble, 793 
The Output of a Unrversity, revrew, 825 
Scratton, Prof. F. j. M, and others: Statistical Significance in Psychical 


Research, 
i -e : Addres to the Arrtumn Convocation of the Textile 
nso 


Stara GELAT riar by Prol, S. Zuckarman,660. | 


Slonner), H19! 
n Control of Preudamand: with (D. W. ), 683 
C. Foster and G. C Ashton), 


. Paper Electrophoresis of (M. 
A Reststance-Network Analogue Method for 
Stretch Receptors in the Stomach . impulses in Vagal Afferent Fibres from, 
and ther rg in the Penpheral Mechantsm of Hunger (Dr. A. S. 


impunty Phanomena, 386 

Stradons in Dieeharea Origin of (Dr. G. D. Morgan), 54 

Strickland, E. H.: Blected a Fellow of the Royal Socery OF Caria: t76 
Striga - Ralstion of Witchweed, to Fertirty in Tropical Soils (K Wilson 


Jones), 128 
Strock, Dr. Le. mpun S Phenomena, 
Structural Basis of the DEA PEE in Muscle (Dr, Jean Hanson and Dr 
H E. Hundey), 530 
Structural Engineers, Insacuoon of, and others (Jont Committee) : 
ference on VWelded Steal Seructures, 4 yee 
Structure of Adenylic Aads g and b 
" Magrath, Prof. A R. Todd, W. 
A a ee Sodium Theamceaceaa: on 


Cor 


D. Fasrnen, D. I 
and H, K. Woolson), 1184 

W. Arndt and Dr. 
Structure of the 


ey 
buat ee Nucleus (Conference at the Unrversity of Birming- 
am 


Structure of Bactracin A Crer 
racetcais 


Structure for Sioa wae Cali and Preliminary (W. j}. 


lhne pails Nucleic Add Helical (Dr.M H.F. 
A Dr W.ES » Dr. A R. Stokes and Dr. H. R. Wilson), 
Structure of the Extre-terrescrial Rado Source Cygnus | 

Jennison and M. K. Das Gupta a re J 


Structure of Insulin (Dr Conmar Ro 


774 
sane of insulin as indicated by Atomic Models (Dr, Conmar Robinson), 


m 
Structure of 
Wiligons, 


: Fine (R. C 


. arthracs (Prof. Y. Bruckner, |. Kovács and G. Dénes 
ona Betara kA 


H "a06 
Structure of Porphoblliinogen (Dr. G. H. ny, 457 
iic Aad . Holger Erdtman and CarhAxe Wacht- 


mester), 724 
Structure of Selenium uoce M. iar {71 ; (F. Lachman), 499 
Structure of Wool (Dr. P. Happey, T. P d G. L Weston), 673 


aaa peru of Catalysts (Soci es de mit ry Physeq oe 
on 


Sqructure-Acovity Correlation in the Making, revrew by Prof. F. (Raph int 136 
Structure Factor of Thin Tin Films from Su 


Meares be Grove Vas 
Determination of the meor A Van iterbeak, L Greve, L. Yan 
Gerven . Schepers), 952 
weve: E Jj: pointed deputy director of forestry, Federanon of 
yz, 
Struktur des freen Molekuls (Prof, H. A. Stuart), review by Prof. ©. A. 
Conlon, 423 


INDEX 


Hallet D a Im umty Phenomena, 386 
Prot : Elected an Honorary Fellow of the Royal Society ot 


Stuart, Prot ing S7 A.: Die Struktur des frelen Mobekuls, review by Prof, 
Cc. A. Coulson, 443 


Stuart, j. G.- Appointed lecturer in soii mechanics at Queen's Unrveralcy, 


Scuart, T. A.: Water Currents Si A Ter Grevels and thelr 
Ificance to deee, kso 
i l onours): Organic eects. peter a J]. D. Loudon, 


Students : Movement of Postgraduate Sdence, 712 

Studentship in Cheerstry : Research (Founded by the Polymer Corpora- 
uon, Ltd., Sarnia, Ontario, In the Unrvernty College of North Staf- 
fordshire, for che support of postgraduate research on canonic 
polymermartion}, 709 

Studentships : Nirai {Royal Commission for tha Exhibition of 183i 
Awards), I7 

Studentsh! ps in Chemestry : Research (Brosh Calanese, itd , Awards), 442 

Studentships in Research (Nature Conservancy Awards), 

Study ee mviour, Association for the’ Symposium on Rar 


aviour, 400 
Study i in in the United Stares Fellowships for (Commonwealth 
d 
Sturrock, P A.: Recent Research in Electron Optics, 62 
Sub-Arctic Research: Fellowship and Scholersh: for Arcuc or (McGill 
Unrveruty and piel Rab lnsutute of North America), 1085 


Sub-chromand Top Chromosoma Breakage epee mth 
Endos pecm—{L. F. La Cour and A. Rutisheuser), 50 
a Seton Chromosome Vanation in Man and other El (Or. Leo 


Subject ae are Brttsh Patent S$pectfications, | 


Subramaniam, Or. M. K, and Rangine-han, 8. wee Torulas Haplord ?, 628 
Substances tn Bone-Marrow Ceaguiation of the Blood 
(Kacash! Makano and eel Semen 


Suckling Reflex in the Cat (D Mohiad n), 688 

Sucroee' Synthesis of, by a U Entyme Extract (J F. Turner), 1149 

Sugar KOUTE of Urine . Salt Interference in (Dr S Baar and Dr. 
}. P. Bull), 41 


Colonmetric Extamapon of, using Benzidine (Dr. |. K. N, | mar 
et ax Pridhem), (61 
phorems of, at High Potential Gradients (Dr. D. Groni), 


$ foe G. (Shaw, Dr G., and) + A New Synthesis of Pyrimidines, 
Sulphate (Inorganic) Influence of, on the Copper—Molybdenum Intarrela- 
tromship in Sheep (A T. Dick), 637 


Suiphatea in African inland Waters Eden), 595 ; . A Macfadyen), 595 
Sulphonamidesand Anubrotics i Man ‘and Animals (Dr i. Stewart Lawrenca 
PP Prof. John Francen), secood edition, revfar by Dr R å Shooter, 


Sulphonic Add Group . Mesomearic Effect of the pene Hch. Zollinger), 257 


Sulphonphthaleln Dye. Effect of Fre Strains of Powi-Pi Virus on a 
(br. M. K. Tolba and Mra. josephine K. Pakaroa), 1 

Sulphur : Plastic (J. Schenk and Prof. | A Prins), 957 

Sulphur-35 thems: Autoradiographic Detection the Mucous 
Neck Calls of the Rat's Stomach (Prof. Leonard F. ry a 

Sumt, F. + Ac rhe fe meeng of the European Assocation of ration 


hysrclate, | 
Summer School of Physics (Itallan Physical Socety), 146 
Summer Schoo! In me Design for Automaoc Digital Com ne 
Machmes (Univernty of Cambridge Mathemaucal Laboratdry), 
Summers, Dr. G. H.R. ° Awarded t renewal of Ramey Marore Fallow: 
ship for research in Checustry, | 
Sumner, W. L. . Literature for an Age a Scenca, review, 49 
Saence News, 25, revir, 723 
hn Henry Newman and samen 
r. Tompkins Learns the Facts of Life, revrew, 741 
Sun Difference of Temperature between Pole and Equator of the (Dr. 
A. K Daesend K D. Abhyankar), 4% 
Sun's Vanation Long Effects of the, on che Temperature of Wash- 


oe? 
Sundaram, T. K., and Sarma, P. $ a Metabolism In Fuca Moth 
cepbatorsca St), š 


Sunday Tana 


= ay Compennon, M 
Sunsepot Cy 
854 


agneuč Actmty and the (Dr. R. Ananthakruhnan) 


Sunspot Observanons In Spein (E. Gulién), 383 
Superconducurity (Low Temperature Group of the Physical Sonety Discs 


non on), 

Superconductryrty Measurements : Determination of the Structure Pector 
of Thin Tin Films from rol. A. Van Itterbeek, l. De Greve, L Var 
Gerven and J. $ 


» 952 
ped eee Radio Radianon from the (Prof. J D. Kreus and H C Ko‘ 


Shee AA in Raumaathust mmor Ehrh.. Prochromosomes 
and (Devid j. Hambier), 629 
Pia elit Rabbit Inhibition of (C E. Adams), 82 


c Aerodynamics (Edward R. C. Miles), rerew ý 
fi poly, Minler e of: Golden Jubvlee of the Armament mant Kaar tac blue 


_ Appointment of Dr R Cockbarn as i director of mmentfce 
research (guided weapons mnd electronics), | 131 
Appointment of |. E. Serby ss director-general of gulded weapons, | 13! 
Supply and Educanon of Managers for Brrush Indostry, 714 
Suppresuion Radilo ida vag (G. L. Stephens), second edition, reviav 


by Dr. B, G. 
Suppression by Glycine of the of Partially Reverted 
ied G e Pen Mutants Speci Barbara ra E, Wright , 8 
Surange, teuropters with two 
Surface Areas of Particulate Solids Pi for the Determunaton of the 


ried 1 aoa mia at on 3 Evaporation of Water (W. W. Mansfield), 
iioi 
The Physical Chemustry of (Prot Wiliam D. Harkins), rerrew by Dr. 
james Bell, 528 


INDEX 


+ 


surfaces . Elastic Deformation and tha Contact of (|. F. Archard}, 918 
betvwear 


iurfecas In Close e eam By interscdon (L. F. Evens), 776 
—Jurgeorns, Custody of oe Houses, Kent, tra 
from Assoctation to the, 442 k 
Survrval of Soll Fusarc la Detached Plant Tleeve : Measurement of Cokonha- 
tion and . R. H. Snover), 465 


Anopheline Mosquitoes In Nature : E i 
earne tha bor C. Draper and G. atiis Api 
rs from in: own 


Suscaperbliity of Me uinea Pig to Pharmacological 
Serum M. E Mackay, Dr. A. A. Mile Dr. M. Schachter and Dr. 
D.L ithelm), 714 


Sussex, Dr. L M.. and Steeves, Dr. Taylor A.: Growth of Exctsed Fern 
Lemves in Sterile Culture, 624 
Senai Pr Charles: Awarded the Clerk Maxwell Premium for 1952 of 
Brttsh Institution of Radio Engmeers, 384 
Sutheriand, Prof. G. B, B, M, aidi Dr. Gert, and): Contribution of 
Slde-Chuina to the Infra-Red Spectra of Proceims—the 6-5 Band, 


Sutherland, K. H. : ippon ag a lecturer In mechanical engineering lo the 
University of Sheffield, 753 

Sutherland, T. M, : Awarded a Postgraduate stele oy in Husbandry by 
the De of Aericslcire for Scocland, 840 

Sutton, pee Elected president of the Royal Meteorological Society, 


Education tn Scence, 1029 
Sutton, Prof. R. M. 
Amod 


cal Edocanon, 171 
ke Damage and the Nature of 


Svenson, $. ae Rhythms, #44 
Sverdrup, Prof H. U. - Arctic Metaoro , E167 
nee member of the perican Meteorological Society, 


Swain, Dr. T., aod others ldentrficacion of Aavones by the Ultra-Victet 
Spectra of thelr loms, 23 


Swain, Or. T. (Weurman, ©, and). Chlorogenic Acd and the Enzymk 
Browning of Ap an 
Swallow, L C. {G » Dr, T. P., and Selarmc Refraction Experiment 


in the Indian Ocean and In the 
: Nuclear Reeearch tn (Government of Sweden Grants for), 145 
piba Magnetism aTa rod Clays from (D. H. G , 339 
Swindin, Norman: George E Devis ea Tarare od cla anidan it 
Chemical Engineers, 60, 848 
parrum, a Fiterable Blood Parasta of (Ear J. Splitter), 


Swinton, Dr. W EL: Gateways sige al rel 430 
Presidential Address to Section X T ie of Corres ng Soce- 
tes) of che Brosh Assoclanon for the Advancement of Sclance, 781 
Swiss Sonety for Natural Sciences . 133rd Annual Meeang, [87 
corticales : Bark Desease of (Forestry Com- 


A Aai the Hen, 1098 
Elected president of the Insttute of Ph 
.D., and others A New Phenomenon in ime Jue t, FOI 
ir. W. St G. ; Appomted to the University of Lon et aan 
Sm marind anatomy at Charing Cross Hospital Medical School, 103 i 
pathren-Adren u tativa Aspects of the Function of the 
(Cov Calan der), B12 


of Birmingham > Proton, 704 
ecrcist's biircles, 62 


Sweden 


Swine 


Synchrotren of the Un 
Synge, Dr R L M. The 


Synthesis (Nucieæc Add) Utlkrton of nes for, ia Man (Dr. Leonard 
Harrulton), 457 

Synthesis (Sulphur-35) > Autorachographic Detection of, by the Mucous 
Neck Calls of the Rat's Stomach (Prof. Leonard F F batara), 1150 

pinnate at Carbaroles: A New (Alfred Loffler and David Ginsburg), 


diphtheriae {La „ 400 
Syntheals of 2- s ee A Naw A. |. Gorin and Dr. K N. 
jones}, 1051 


Synthesis of Pyrimidines : A New (Dr. G. Shaw and Mra. G rian he 
Synthesis of Sucrose by a Plant Extract (f. F. Turner), 1149 Si 
¢ Fibres: Chemistry and ic of (Plastics and 
of the Society of Chamlea! Industry Sym um on), 654 
pnthenc Matenals In Pictura Conservation (Arthur Lucas and Norman 


Bromele), 752 
ptides : Infra-Red Dichroism in (Dr, A. Elfloce 
ucts of Petroleum (edited Dr. B. T. Brooks and Dr. A. E. 
review by Lieut.-Caolonel S. j. M, ai 1065 
Syrect, Ph: ee ee by ee 
enO ron, Dr Andrae G. (Goodall, M C, and). Relaxing Factors in 


ry Paget Dielectrics, 564 
rd and Chalmers Pifect by Irradiation er eed ies Chromium in an 
~» Atomic Pile (Dr. B, Ottar), 362 


), 359 


Dunstan 


Tasacunick, Irving L A., and retires Prof, Desmond D.: Effect 


ne on 


' Amay of Thyroid-etimulan Thyrold and 
d-i ka Subetanceson Cl M. Dodd an Hormony Thyroid aoa 


Taggart, }. V.: Pharmacology of Rena! Tabular Mechanisms, 1075 
Tai, E A.. ma spanen Trindad, 753 
n Pulmonary Tumours and, In the House 
Mouse Herton), 1007 aí oe 
Tall "'Rumber of Rona oe Tadpoles « Regular Occurrence of the Haplotd 
pgi Ae iro romosomm in Mesenchymal Calls of the (Dr. Elbabach 
rean), 


ymer Group” 


Ixllt 


Tait, as gi B . Hydrography in relation to Fisheries, reveew by David 


maT T S App REER officer, Nigeria, 1030 
porated aeri the Fields, pice 928 
raion L: aT Nuclear Physics, 527 
Tanaka, Taiji, a others: Earthquake Damage and the Nature of che 


Ground 75 
Tanenbaum, M tse Hi wency Electrical Measoremen 
Tanner, N. W.: an Oversess Scholarzhip for 1953 by a Royal 


Commiamon for ir Exhibition of 1851, is ), 384, 1031 
ng and (Faraday Society Genera LCIIGON On 
haa s of (Robert A. Wardie and james Archie 
age eel r. f. rca eit 
: yetenn enya, 234 
: Distribution of he Beceh Pe Possum In (Dr. Erte R. Guller), 
¢ Tauri. " Specrrophocomerric Conpariton of the Shed] Spectrum 
rechertull, 279 
axonomy : Perea of the Experimenta! Ground In relanen to (Dr. W. B, 
Torn 
Taxonomy of rei anal ohh E. G. Pringsherm), 167 
Taxonomy of Reve a sadene. Cs: H. N. Towers 


Dariy Gable , 23 
en pol : Comparative Anatomy and, reve 
Prof. a 
C Canne eal be of Bullocks, 389 
.C. Aw: Dimensional Analyals, review, 741 
Tee I. Appointed « conservator of lighted Gold Coast, 234 
Taylor, C M: nted orion meal A Hi Meteorological 
Departmant Africa Commeslon, 
Preventive M br Farm Livestock, 562 
- Barty Record of Tempera- 


Taong- 
apeworms : 
McLeod), renew by 


109I 
"(Anne 


{031 
Explosives, renew by Prof. D. M, 


P 
Teet, K,’ A Rapid Method of obtalning Nudasar Magnetic Resonance 


722 
Taylor, an Barke (Best, Prof. Charles Herbert, and) : The Lrving 
Body, third edron, rww by Sir Charles Lovatr Evans, 4 
Taylor, Sir Thomas. Obrtuory an Millo, 652 


Taylor, T. G., and Moore, Dr. |. H.: Avian che Royal Aaron 

Taylor (George) of Australia Medal of the PEAR Society 
avrarded to Group-Captain E. A. Whitely 

Teach of Mechanics in Boosh Universines (R. TRH basses: 68 


Tefal a a E Sound and Television Broadcasts of the 
Coronanon Ceremonies on 2nd June, 1933 (Insueution of Electrical 
ch ‘pagal sne the Engineecing Inrutute of Canada Discusion by 

0 on j 
Techoical ent: Use of Scencfic and, ae industry, 87 
Technical Education (Twelfth from Select Committee on 


Ute Sir Hugh ; lid deal ol and Tan 
Taylor, 


Technienl ta rares In Africa South of the Sahara: DI of Sdentific 
and pela Council for Africa South of the Sahara), 
Technical cera In Agricultural Departments of Colonial Territor es 
of State for the Colonies), 187 

Technical Problems of the on of Television in Broecaln, 337 

Technical Publicsnons, S Organmation for the Interchange of ; 
Tweennmeth Annual Meecing, 382 

Technical World : Human Valoes in the biic Lectures ac the Eleranth 
Conference of the Incernationa! uon of University VWYomen), 

The Sdentific and, 281 


475 
Technical Worker in Economic Development : 
Technictansin Great Botain Conference on the Educanon of Technologrsts 


and, 1029 
Techniques of Radiochemistry, review by G. R. Maron, 267 
T oes of Using and Handlı Nadie A Courses on the 
Atomic Energy Research nes Harwell), 1084 
cal Educanon in Great Britain, 333 ; (Lincoln J} 750 
Lir saa Research in Botain: Amencan Aud for Industrial and, 15 
Technologiets and Technicacs in Great Botain: Conference on tha 


Education of, 1029 
T ore : Medicine—a (Lieut.-Colonal $. M K. Mallick), 


Seino An ane E Pehko C In Saence, (Massachusetts 


cbse Seeders ore 482 
rP. ay Awarded the Simms Gold Medal of the Roya! Aeronautl- 
cai Soaey, 32! 


the late cer 


Rose, 


Televison In Brcun . Techalcal Prob ‘of the Expansion of , 337 
or nara Committee . Firat Report of che (General Post Office), 


Broadcasts of the Coronation Ceremonies on 2nd June, 1933. 


Technical anor, sales for the Sound and (insntution of Electrical 
pay and Engineering Instute of Canada Discussion by 
on), i29 


Television Mees a Eye Movements in connexion with (Dr. Mary P. 


Temperature: eee betvreen Pole and Equator of che Sun (Dr. A K, 
Das and K. D. Ab 
Effect of, se 


Ramsey), 
ae Acceleration of Flower! Vernalized 
= Big i Wiiater Rye er isifa Hang aaah at (Di 


Friend Ca Prof. F. G. G 
A New Machod for Determining the, of insect 


Tern perature era 
AN Range Effects of the Sun's 
= ° n 
CG. Abbot), Tbes 


Tompa Mura 2 of Waah ashuagton, Idee). 


496 
ihe induced In Insulators by X-Rays (N. W. 


Ixtv 
Temperature Conditions : Hatching the Contents o Tm of 
rostochienne with Alternenng (D hne D. Blshop), 1 108 
Temperature-Control tn Dtstill ; Record of (Dr. P. Sherwood 


dity 
and (A, C. Best, E. Kolghting, R. H. Pedlow and K. Stormonth), 


Temperatures (Low): Crysta! Seructura and M c Properties of Cobelt 
Ferrite at p. Roolkaby and B. T. M. Wii), 1054 
Torapa sere c and Po c Tranaltion 


): A Heatmg 
aoe for the Aeciirate Determination of (Dr. G. W. Gray), 


Tempiats © Nacele Acid (Prof. aadar L. Dounce), 541 ; 
. $. Work and Dr. P. N. Campbell), 54 
Prof. G. : of Prof. R. von Mises, 333 


T. La iicr and Control, ranar, 513 warden, Kenya, 234 
em am, ntad senior game ; 
T P Triboli mart Occurrence of Cholmesterusa In (R D. O'Brien), 


Tanie og attains Pa aad Dr. J. Monod, M R. Pollock, 
S. Spiegelman and R. Y. Scanrer), 1096 


T and Au n: Avidity of, for Metallic Canons (Prof, Adrien 
Ribeety 201 i 


Eee p Miceli Feld lute E levers Measurements of the (Dr. M, 


Cutolo), 774 
Terry, R A. » W. S, and)” Purines In Grassland 346 
Ternary Arines of, with sabe Coo and nitro- 
gen Tetrodde (Dr. Alan E Conryns), 49 
Uea ora oe 
arupa S| ene Tests In Australia on the Keilor Skuli and a 
I 


Testing of Two seas (Dr. P, Y. Kreahnae Iyar), 553 

Textule Industry (Brirtish} © Recrusemenct of Higher Personnel for the, 707 

Textile Insercute, Manchester Address to the Autumn Convocation (Sir 
E. Raymond Streat), 707 

Textile Tech Postgraduate Research sonata In (Comrtaukds’ 
Scentufic and Educethon al Trust Fund A 

Textile, Plasoce and Allied Industries : Postgraduare Scholarships 
in he (Courtanids’ Scientific and Edotek] Trust Fund Awards), 


Structure and (Soaéed de Chimie Physique Confer- 


esis for Pour Generations in the Desert Locust 
mtocerca Canes), oni À G Hanuiton), 1153 
Theobroma cacao L, : Sterili roge e ), 164 
Theoretical Nuckesr Phyu cs . john M, Blatt al . Victor F, Wess- 
kopf), reveew by L La PaRi 785 
Théorte Bearers des explosions et des chocs : État actuel 
et valeur abl EE Jrevers), Premlérs partie et Deuxiime parue, 


Theory : 

Theory of Alternativa : À p 
ers Phanotypic Stablirty and Variability, and « (Dr. D 

Theory of Control in Mechanical neering : An introducoon to the 
(R. H, Macmillan), review by AF Greig, 9! 

Theory of the Living Organist A Contribution to the (Prof. W. E. Agar), 
second adinon, reve, 723 

Theory of Reveruble Mutanons Pr D, Lewis and Lasite K. Crows), 50! 


Theory of Wing Sections (Ira H. Abbott and Albert E. von Doenhoff), 
review, 

Theory and Applications of Hand ernlcs, rerker, 600 

Therapeutics. The Pharmacist (Dr. G. R Boyes), 65! 


agen and rts Dissolution with Hlastuse (Dr. l. 
Banga), 1099 1099; (Dr. D. A Hall, Prof R. E. Tunbridge and G. C. 


"Thermal Convection - Hoar aeeter rom Water color i Deamoré, 
Merk and beef areal De R 
poution of Dr. Robert Meldau and Robert H. $. 


Robertron), ; 
Theertoal Treatment of Non-Ferroas Metab and Alloys. Equi t for the 
(Lnsertute of Metals), renew by Prof. F. C. Thompson, | 
ioie nT oli ala Research Tool (Prof W. L De 
uma of irrevaruble Electro-chemical Phenomena LS. R 
fg Piri 


'S. Akimoto and $. Uyeda), 630 


In the Unrversioes of Great Britain and 
x ear lada to aT 
Thiamine Contents of Saffron, 


» Yol |, %5 
Ribofiavine and (Prof. 
j. Y. Bhat and Rajai B 


satirus Linn. : 
Thiamine Triphosphate in Biko! von (K.-H. Klestng), 1187 P 
Thick Liquids, Pastes ae Slurriea : Mbdng of (Brush Sochecy of Rheology 


Thicene d and a Tei Concentration In Living Calls: Determination 
legs Mani; (Dr. R. Barer), 1097 
Thllo, Prof. E : 


Demokritdchen 
Thimsan, Prof. K Y, Chemical Structure In telabon to Plant Growth- 
Activity, 710 
Rd Mserepyru sc Acid tn Make, 


sey V. (Stowe, Bruce B., and) : 
Thony! “Chloride - Acoon of, on Carboxylic Acids in the presence of 
Beg Sar cy Salli W. Gerrard), 29 


Pyridine h 
Thiruraalechar, ey Pee: M.$,and). Angular Black Spot Dissasa 
uo Beans 


Thomas, G.: Plastic Deformation of Metah, 572 
Thomas, j}. Awarded a Veilcome aA Research Peliowsh:p for 
a second year, 280 


: Sett-Reversal of (Prof. 


INDEX 


ame hd 


Thoti Dr: La F., and others: Microwave Spectrum of Pents-! : -dlyne 


homi L R.: Chemical Processes and Chemical Engineering Tenia 


Thomas, Miss Mary D. ° Awarded a British Memorial Fund Fellowship o 
che State of Victona, AustraMa, 59 


Thomas, R. (Jermyn, oo end): Reducton of Liquid Blow In Pape 
ds, 574 . 


Thompeon, B, (Yeo, D.. und) : Deposition of a Coarse Aaroeo!l rebenses 
from g ng Ai 168 
Thompson, Prof. F : The Mint, reves, 22! 
Aspects ity Pree revrew', [067 


Thompson, Aug R H. ra Antichol:nesterases, 844 7 
geologrst, 


Thompson, R PL: Appolnted Britnh Solomon Islands Protec 
torate, 753 


Thorton, Andrew ' Aroue 


Thomson, ar ser raters - Birds o 

Thomson, Dr. $, Je Seth others : CoamicRay Production of Helium ır 
esorta an d ther Ages, [168 

Thoreac Glands of [phrta lmbeta Seal (Dr. KK Nayar), 768 


, [67 
Afnca, reveaw, 92 


Thenam B {Lead}binding Substance from the rocytes of Rabt 
Blood (Dr. K. K. Reddi), 202 

Thornthwalte, Dr C, W.: crometeorology, | 167 

Thorold, C. A. : ted prinapal officer, Nigeria, 234 

Thorotrast in the . Tasos Dosage from (Prof. ]. Rotbiat and Gila” 
ponard), 769 at 

Thouless, Dr H., and others: Seatrstical Signrficance In Prychice) Re 


search, 5394 
Three caper Years of Amencan aa revhew by Prof. john Coben 


TE edt ie a kanam: 
iw In industrial metallurgy at the 


634 
r. P, Pant 
and R A, Hayes), 303 
Thrush, B A, and others: Cherollaminescent Phenomene during Hydro 
carbon Combustion, 7i 
Thunberg, Prof. T. - Obituary by Prof. F. G. Young, 1079 
Thurmond, C. S : Im a if elesalanatle ne ER IE EF 
Thymocytes ect tra-violat ton Deoxyribonucleic 
in (S. |. de Courcy, N jun., de, oe Ely and M. H Ross), -119 
Thyroid - of Diuresis of Radiomdine ae by the (Dr }. 
Pahaut, Dr. J. Govaarts af Dr. P. Bonhomme), 
d een and the Development of the Helii Nervous System 


Thyro! 
pare 

Thyro LE ie » Thyroid and Thyrowd-lke Substances on 
Xenopus Tadpoles Asay of (]. M. Dodd and Prof. F W Landgrebe), 


A Levels (Irving |. A. Tabachnick and 


Tides the nip Street), renew by Dr D P. Wilson, 864 
Waras and (R . Russel) and Comdr. D, H Macmillan), revier by 
K F Bowden, 


through the Praods of the Hebrew Unrvertity, 187 
Tiffany, Lewis Hanford, and lary Max Edwin’ The Algm of Iinom, 
review try Prof, E E. Fritsch, 268 
THapia In East Africa, New Fesh Cours Methods for (J. M Brown and 
Dr. Vernon D. van Someren), 330 
Tuatea escaleta Graham : Feeding Mechanism of the Cichlid Fish (P. H. 


Appointed an an ssintant secretary to the ent of 

Soenufic industrial Research, New Zealand, 333 ; work of, 333 

Tillotson, Ernest: Earthquake Swarm in the bonian Sea, TI 

Timber . Stenlzanon of, with or Bromide (J B. Cartwright, D. W 
Edwards and M. j. McMullen), 552 

grem tod Desk Book for for 1953 (edited by YY. E Bruca), revrew by 

Prof. E. P. Stebbing, 374 

Timbro T Dr. Y.: Generation of Week Shock Waves, 540 

Time judgment A New Phenomenon in (Prof John Coben, C, E. M. 


ve Ea Fornu De 8D. Eek and E.S, Bos $, Boatm 
Time- in 1 an an 
Alternatrre to the Correl E cant for 


Tine Series : 
t between Baia ‘of, and its Appli- 


s2 
7 E. ple lecturer in bactertology at the Universrty of 
Fotraction of a 


| 
Trseue (Mouse Connective) . o-like Substance 
from Mast Cell Granules tn (Dr. M. Koksal), 
from Thorotrast In the Body (Prof, j. Rotblac and Gilllam B, 
769 
Tissa Fractonation > Reprodudbilty of Otferental Centrifugation Experi- 
|. Berthet), [142 


ments in (Prof. C. de Duve an 
obevulinte Aad to Porpbobilinogan 


Timsue 


System . Conversion of 

Ina (Dr. E L B, Dressel and Dr. } E, Fell, 1185 
Porpbobtiinogen as a Porphyrin Precursor d Intarconverston of 
1 Porphyrins, ina (Dr. J E. Palk, Dr. È | B. Pa braai and C. Rimington), 


Ta a Meta! of Engineering mot anes (Major a pa 608 


Liao tata a (South panung Scaled Bodding of Erythrocytes In 
after $ ectomy (Maras facobeon), | 107 


and 
Metabolism in (Dr. Rupert j. West aod H. P. C Gallus), 347 
Tee POME ene Radioanto t Study of the Localrzatron 
of (Dr. F. Gevosto and PA me 
Toippha oi : Effect of Tri-ortho-cresy! ophet on the Absorpuon of 
oE Myers and H. E. W. Muider), 
Todd, Prof A. Ra and others : Structure of Adenylic Acids a and b, 1184 


INDEX 


'odrick, Dr. AL’ Auega nera aadi H3 
— Olba, Dr. M. K , and Eskerouws, Mrs. josephinae K, : Effect of Frve Strains of 
a eal ay et ond eine tg ci ea 
am, L 
Brent and Prof, P. B. Mecawar), aa 
Thermodynamics of Irreversible Electro- 


—olhoek, H. A, and others - 
chemical Phenomena, 497 
“omato Seed: Stimulation of the Growth of the Redicle after Treatment of, $ 
with Bromine Water (Willem G. Ball), %3 
"mato Spotted Wilt in Dried Plant Material: Preservation of the Virus of 
(Dr. e iou H. P. C. Gallas) 215 
e Hormone fungicide Sprays for Contro! 
» Newhook and K. M. Pua 
re of the Rowan Platform, 73 
fomplkuca = Si eerie: eens Clase ar y 
W. L Sumner, 741 
7 phy - Young Moralnic, in Anaidi e Hartmut Valentin}, 919 
~opology of Piana Sats of Polncs : Elernents of ee M. H. A. Newman), 
second edition, review by Dr. R G. Cooks, 325 
j a A S Deparnen f Agricul afshi ti oT 
Engineeri by the to ture for 
Torrey, Prof. Ray E Obituary of Prof, E. C. Jeffrey, 633 
ierujoa d t: Are (Dr, M. K. Subramaniam and B. Reignthen) $2? 
“otta, Paul A., and othera: Score Reustance of Bearing Metals, 301 
mr owens, G. H. NL, and Gibba, Prof. e Oatley: Lignin Chemestry and the 
Tuaxomony of Plants 
yen and Vilage Bi of (R Sh Pren), cert by Le J. Brimble, 324 
xac Fluorine pounds (Dr. P. La M, Parison), | 
e: Herards of Pesnades to Man (Dr. C Decker), 1125 
oxaty of Dihydrostrepeamycin : Pro Activity of Cymtenamnin 


against the (P. Kivyskens), 9l 2 
ie re vod a In Monkeys (G. M. Edington, J. M. Judd and Dr. 
T and yak of Nitrogen Mustard. Inflwence of C namine, 
amine and Cortona on the (Dr. ©. Pecraruk), 454, erratum, 


942 
Taaa Studies on Sicona Rubber and other Substances (Dr. Jobn D. B. 
MacDougall), [24 

Tracer Mineral: Nosean asa (Dr. A. G. Lowndes), 636 

Trachelds of Vascular Plants from the Vind System, India: Spores and 
—the Advent of Vascular Plants (Dr. K. Jacob, Mra. Chinne Jacob and 

oe naee ye Hili a f (Prot. Y. B. Wigglesworth), 2 
T Tepe ty © : i 
Trade, Board of. Allotment of of £8,455 as a Condittonal Ard oa (United 


the Daparmoent oi Feonomia in dda Y of Leeds, 893 
Tra: kyin mbagi Brith Association for Advancement of 
oe ons F { cs) and L (Education), Duanston on), 


aie Adaatle Telephone Cable, [129 
Transamunase. Aspartate-Glutamate, In a Red Halophilic Bacterium (J 
Robinson and H. Katznetson), 672 
bag Erop Problems : Basic Mechods in-~Radlatrve Eqaii:briio and Neatroo 

Dimon y PEVE with the collaboratron of L W. '. Buabridge), 

reveew by ttia H., McCrea, 924 or aces 65 
Transferase Activity o rotytic Erry mes Morton 
Engineermeg . 


Transteots In Communi Harmonia, Sidebands: and 


: A Heaon 
W. Gray), 


Tranamutation of the Elements (British Assocanen for the Advancement of 
Sctance, Section B Vroman" , Discarssion on), 606 
Transphosphorylation Polyphosphates (P. Berg and 


W. K foklk), ooo 
Transplantation of Nuclear in Newt's Eggs (Prof. C. H. Waddington and E M. 


Pantalours), 1050. 
Transport, Mi of. Raport of the Committee on the Prevention of 
463 


Pollution of the Sea by Cyl, 1013 

Tratsyerne Crean Giof cata Jones and P, L. Pratt 

Travel Grants under the Mo ibis Mer hy ee States Educational 
Commission In the United Ki fare tk 

Traveling Disturbances In the lonosp R. E Prica), ker 


Trevedl Disturbances in che onoephare by Continuous- 

ave Radio (Y. V. Sorosyajuia), 818 7 (B, achandra Rao and E. 
Bhagiratha ) 819 

Travers, Dr. $. : actuel at valeur de la théorie hydrothermodynamlque 


das axpionons ec de chocs, Première parie et Dewdèime parte, 


Mycorrhioal Mycalia in che 
. kda Levtzohn), 316 
reviery by Dr. N L. 


ayside (E. J. H. Comer), second editton, revew by 


.* Polymer Science, 102 

ected president of the Bricish Society of 709 

} W.: Reurement se director of the YYeailcome Research 
porary chrector of research In the 
654, work of, 654 

serpy seg my Pa rerrew by Dr. H Gmmeberg, 137 

A New Fom] Man from Soath Africa, 652 

Trevor, Dr. }. Ce and others: A Fosil Haman Mandible from a Levallotec- 
Moustartan Hormon n Cyrenslca, B89 ` 


Trteortho-resyi Phosphate : of, on the Absorpoon of Tocopherol 
{D. K Myer end H. E W. Mulder), 773 

Tri-Soaps Dapeslan salad of (Dr. R. C. Mehrotra), 74 

Tria, Dr. Barnabes, Dr. O.: An Unidentifted Growth-Factor for 


Yeast and Hyperthyroid Rats, 203 
TI Occurrence of Cholinesterase in Temebro and (R. D. O’Brien}, 


Trichoatrongy tar retortesfornmme 1 Phenomenon of Protection In Infections of 
Michel), 312 i. 


_ Tet, M: 


C; 
Ixv 


Trrer, P. E, and Knott, G te joint managers of che Mullard 
Research Laboratortes, | work of, 100 


Trialty College, ere Appointment of Dr. W. D. GTH to the chair of 
Triplex Glass Co., Led. ; ei Philosaptry for M t, 612 
Totem x md:. Behaviour of a, under che kalon. Colchiane 


(Prof. Edmon Villex and Migual Mota), 4/2 . 

Tropane snd Hygmnes Bases: A Postibte Common Blogenecic ne of tho 
Nicotine, (P. i. _Merumer)}, 74 * 

Tropreal Rain Forest, tn Ecológica! Study (Prof, P: W. Richards), renew by 
Dr. W.B Turrfll, i77 ` 


Tropical pai Ralston of Witchweed {Striga} to Fertility in (K. Wikon 
Tropics: Rad in the (Prof. H. E. Hantley), 108 


alytical aay revvow by Dr. Clifford Alien, J 
centsts, review, 373 


.* Appointed aoe of extra-murel studies in the 
niversity of Gi ; 

Trumpler, Robert j|., and Weaver, Harold F. -© Statistical Astronomy, reveew 

E W. M. Smart, 1017 - 

Trusts and R a a by Guy W. Keajing), edited by Thomas 


ae R. B. Heesch and 
am), 
Tryptarunes : A Fluorescence Test for Serotonin and other (Dr. john B. 


BT ag toe hea and ses sere) (12 TEPI 


e Oved Ga P K- Viayaraghavan and 8. AE 
Tryptophan Metabolism: A [Aetu T Hypoplasuc 


Aomimua K. L Aleman and Gerald Mrlher), 
Tryptophane In Rica Moth Larva (Corcyra cobhatorwco St), 
(T.K Sundaram and P. $. Sarma), 627 
E ace art Metabolites in Human Urine (Dr M. Spateak), 204 
Tu oe eee py of, renew by Dr. 
Ymeent C. Barry, 322 


Tull, Dr. Y. F, G. (Burger, Dr. F. J., and): Gas Concent and Electrolytic 
Etching rpgricier of Alumintum, 


ae 
‘9 


Tenby ee Fro! R E, and others . Thermal Contraction of Collagen and 
its Dissolution with Elascase, | 100 
Tunicates Reverse! of the Hwart-beat In (C. A. Haywood and Prof. H. P. 
Moon), 40; (Dr. R. H. Mitar), 41 
‘Tullo tornag Blood Cals of an Aradin: Discovery of fron In (R 
Endean}, 123 


RI 
Tupi, ee A.: The Mors cA Bag rile m3 
Turbedity-reduong Activity o uenra Virus o e tert £ 
on Sheep Submendibular Mucoid (Dr. f. P, McCrea), 


li 
Turbloss (Gas) - Use of Peat for, In Scot 
Turbulent Jet Drffusion Hames : pe pasa 
Turk, Dr. W. E: Current Types of 
Turner, Prof. E E are H 


mM. W. Thrang), 634 
Photomutd pllers, 279 
ee E ‘Organic Chemistry, 


review by Dr. LD 
Lally nee picked olsen bra PGCE Gee 
Turner S.: pipan an Overseas Scholarship for 1983 by the Royal 


Commision for che Exhibrtion of 1851, I7 
honorary president of the Incernatonal 


Turner and Newall, Lod. : Renewal of a gift of £600 a year for seven years 
to the Unlveraty ge for Fellowships io engineering, inorganic 


or 
Turney, A : Electrical | tion, 9 
Turnock, Mra : Pa Chromatography of Keto-Acids, 355 
Turquette, Prof IR loner. Prof. ]. Berkey, and): Many-valued 
Logics, revwew by F.L G Rawlins, 928 
Torti, Dr. W. B.. of the Tropical Ralo Porest, revier, 177 
Methods of the mental Ground in relasion to Taxonomy, 233 


Turthes on the Boosh Coasts: Guide to the [dendficanon and r 
of Stranded Whales, Dolphins, Porpoises and (F. C. Fraser an 
Parker), second edition, JH 

of a Sesd-borna Disease by Choetoruam cochlioides 
Pall., under Natural Conditions, 39 

Twins : The of, revrew by Dr. Clifford Allen, 739 

i ae and Neurotic Dloess in (Eliot Slater, wich che assistance of 
Shields), reve by Dr. Clifford Allen, 739 
Teoaimeenonul Papar Sei = ee P. W. 


Tod n al in Ee is of Solid Objects . Use of Non-geometrical 
In the (Philip Short), 1002 
Tyabji, S. Classical Connderutions on the Abnormal Propertes of 
ace 49 
Equations of Motion for Continuous Macter of Special Redacrvity In the 
Variables, | [47 
L EoLA M- Dielectrics, 564 


Tyndall, 

Usiscu Lv’ Entwicklungsphysiologie, revrew Dr. Needham,739 

Uins- The Eoropean ns-Uliee for 1953, 

Ulora-thort-wave Frekd-strength In a Ground-based Radio Duct {R 5. 
Unwin}, 856 


rmal Embryon cedir. Haai in Drosaphie - 


Indaced fy Socata pes a Rone and S L Co Counce 


Ultrrasorecs and Recent Developments in Society Sommer 
Provincial 443 

Ultre-Yiolet of their lons: identificancn of Arvones 
by the (G. H.M , Dr. T, Swain and C. G. Nordstrom), 23 

Utera-¥ spears aod Flow Birefringerice of Bovine Cervical 

{P. A. G J 255 

Ulera-Violet pean of „Contribution of ths, to 
the Problem of ia nudae Add in fat Th 

Ubhre-vioket Light on ane see Acid uy 


of (3. | de Courcy, jun, J. O 


8 
ixvl 


Ultraviolet Spectra of Aromauc ie Pas Robert A. Friedel and Dr. 
Milton OrchIn), reveew by Dr. E, 

Umbelulone: Some New ee ae og late Dr. A E Gillam and 

Uncertain coi fe bea aig 8 eileen and Srinath 4 of Business Decision. 


D. G. Moss), 585 

TEN rei ja l the Advancement of Science, 
F a m on 

Uncertainty, e aon Bn a ee Affairs (Prof. G. P. 


Un nasa ouka anand [aboratory 7 Teaching (American Associatron of Physics 
sacher: Duscrson , 339 
Underhill, Anne B. Spactraphacomernie Compariion of the Shell Spectrom 


ie paca one ee 
erwatar ualang’, rora r. 
Underaloped World: Our (L Dudley Stamp), revrew by Sir John Russell, 


Unesco, and others - Conference on Opna and Microweves, |02 
Unesco Scenca Co-operanon Office for Lann America: Raport for 1952, 


Unesco South Asla Scence Co operanon Office : By of Saentdfic 
Publications of South Asla, No.7, India, pliate pa i january- 


une 1952, 234 
Unferu Rabbit Ova- Storage of— Subsequent rene ato, and the 
Probability of Normal Development (Dr. M. C. Chang), 353 


Unit Cail and Prellmmary Structure for Cellulose Triacetate ys }. Dub 


1053 
United Kingdom MSF——New Programme of mental Frequency 
Transmissions frora the (Natrona! Phynca! Cabs), $29 
Standard Frequancy Trenemissions from the, 529 
A Survey of Agricultural, Forestry and Prhery Products In the, and 


: ther Udiioruon pment Commission), 574 

United Kingdom Agricn on ee tauves in the United States, 654 

United Kingdom Atomit e White Paner on tha, 939 

United States: Commonweal Fand Fellowships for Study and Travel in 
the, óli 


Financing Higher Fauan in the {john D. Millett}, revew by Sir 


Hector Hetherington, 47 
Library Paclices In the (R. W. L. Colson), It 
Madia paar cE l A (F Dey ocean ol ork Allen), eee 
Research an tat Non-profit Hy adalat In the, 575 
United KI Agricultura! tauves in the, 654 
USA. - The Review of Sdanca In, for the Year ending june 1952 
(Brith Commonwealth Sdennfic Office, America), 282 
United States Economic Ald : White rapar ca Programme of Expenditure 


030 
United Seata: and Dereicpment Funds, 575, 117! 
United States Government, Top Operations Administration : 
rart In the Uni $taces for Young European Sasenufic 


Workers, 569 
United States National Museum : Annual Reports for 1951 and 1952, 232 
United States National Science Foundation: Fellowship Awards and Re- 
search Grants, 102 
Federa! Funds for Screnca, |, Federal funds fer Scents ee oe 
Development at Non-profit t Insticutions 1950-51] an m 
Complecion of Research Awards for 1953, 613 
t of ls Laurence McKunkey Gould to the Board, 709 
Finances of the, 753 
Federal Funds for Schence, 2, Federal Funds for Scientific Research and 
Development for the Fiscal Years 1952 and 1953, 117! 
naad aoras Omoa of Naval Research, and others. Symposium on 


United fe Se Ona ci Neal Research and the Univertuty arene 
of {olin pasun on tie Oogawior ange clog eb ei 

United steel Companies, Ltd ment of a research K fellowship in 
snagailurgy in the University of Sheffield, 753 


‘Universes en expansion : Les théories de (Paul Couderc), 57 
raa (Brean), Teaching of Mechanica in (R.H. H Maamilan), 8% 
Unrversitzes and r Faculties The Rights and Res (Associ 


’ ation of American Unrversioss), 217, 598, 64! 

Universities of the heiir Congress of. Deamsion on Higher 
Techn ofogical Education 
Discussion on Academic Mobslity in rier Commonwealth, 27! 
Universities of Great Britain Freedom of the, 173 
Unrreraldies of Great Bricala—Posinon and Prospects, 180 
‘Untversities of Great Britain and Ireland: Index co Theses accepted for 
Hy in the (Ashb), Yol l, 985 
: rt for 1951-52, 283 


ummer Schoo], 334 


The t ofa, review by Prof. P. J. M. Scratten, 825 
The Purpose ofa, 13) 
The Socal Function of che (Sir Hector Hetherington), [32 
Unrveraity of Bertin : Free (Prof. W. O. L. Heabner), 
Universsty of Birmingham . Coaferwoce on Nuclaar Physics, 59 
uate Engineering Production Courses in the (Prof. T. U. 
Matthew), 
Grant Es 000 from the Rockefeller Foundanon of New York to che 
“poe pi att ede ie Nervous 5 i ; 
the Biochemistry an o yrtem, 
a eee Ta 486 
Proton Synchrotron of tha, 704 
Appointment of Prof. A. J. Murphy as director of the Combined Depart- 
ments of Metallu 
Thie of Unrversity Ph Fellow In physica conferred on Dr. F, 
Au To 
Eset ip A Research Fellow in electron physica conferred on Dr. 
G F. 


Allfrey, 709 
Apromumant of A $ Wiliams as a Research Fellow in tha Department 


{ Mexallurgy, 
‘Fla. of vader in medical statistics conferred on Dr. L A. H. Water- 


hexrse, | O84 
Resignacion of Dr. P. L. Kroha from the ecole in endocrmology 
In order to sceapt 2 Nuffield Geron | Research Fellowship 


tenable In the Department of Anatomy, | 


INDEX 


Appomtment of Dr E., J. Hambwy as lecturer tn physho , 1064 
Appointment of P, Reasbeck as [Cl Fellow in physics, | 
Appen rant of Or. F M Mohtadi as LCJ. Fellow in chemical engineer- 
ag 
ama a ba phar p= and H. R Thresh as Reasearch Fellows In 
industrial metalin 
Appa niment ADe RA À A. jorro as Research Fellow Jn metallurgy, 


ation of Metab, 572 
University of Cambridge ° aed Ss ofp Fellowship by King’s Col 
informa! Discussons in the Department of Engineering on the 
of Mechanics, Vibracions and Control, 898 
Appolnement of Prof. N. F. Mott to che Cavendish chair of experimente) 
physics, 
Untverstty of Chicago Post doctoral Fellowships in Scanstice, 613 
University of Dacca Appointment of Dr W. A. kenkans as vice-chancellor, 


Unrveralty of Durham : Retirement of Prof. F. A. Paneth as professor of 
charncstry, éll 
Appointment of Prof. G E. Coates as professor of chemustry, 61! 
Univernty of Sanborn Retirement of Prof Max Born from the Tait 
professorzhip of natural philosophy, 1082 
Appointment of Prof, N. Kemmar to the Tart professorship of natural 


phi , (082 
onda, State Research Studies No 9, 1131 
nemert of Harold |. Trump an director of 


Appointment of Dr. lan M. Dawson as sanior lecturer in electron 
microscopy, 1030 
Appointment of R. Common us lecturer In geography, ar- 
_ Appomtment of R. H. Cummungs as lecturer in geology, | 
Appo aimant of B. E, L Deckker as lecturer in mechanical engineering, 


Appointment of W. M. Furburn and A. Geddes as Jecturers 4 mathe- 
Appoinement of A. Fraser as lecturer In agricultura! “1030 

Appo taal of K. M. Guggenhermer as lecturer in natural iloso phy, 
Appain meni of R. G. Hemungway as lecturer In smalan chemistry, 
ae of G. YW. Hutchinson as lecturer in experimental physics, 
Appointmenc o }. 


San 


Appolntment of A. H, De Borde and Derek Oid as Nuffield Fellows 


In the Department of Neural ara Fhik 
iaten of W. G. n DSLR. Research Fellow In the 


anes: Pal eka arch Vessel Alister Hordy of the 


Galvani of Leeds: Annuel ‘of the Librarian, 143 
as professor of plant blophysics, 


ted to Dr, W. A. Sledge for the second tern of 
session 1953-54, [87 
Grit of £1,350 from Courtaulds, Led , to the Clotiworkers’ Depart- 


ate from the penart of Scannai and abel e a 
to to can Bia) Chemistry, 187 

Retirement of Prof. N. M. Comber ead of the Department of 

ar E GU Proc E L DA cs toes ot the Da f 

ntmant o as partment o 
culture and professor of agriculture, 278 
on the courses available In Schence and Technology, 382 

Annual peleni 1951-52, = 

Reports on the Textile Industries and Colour Chemts- 
try and Dyeing for 1950-5! og 1951-52, 388 

Tide of ementus professor of organic chemistry conferred on Prof F, 
Challenger, 895 

Title of ementus professor of agricultural chemistry conferred on Prof, 

Title of saan ' prokeso of | pathol fi 
l of emerrtus r ments! pathology conferred on 
Prof. R D Pamey, 875 aai i 

Trtle of emantus professor of geography conferred on Prof. A Y. 
Willameon, 695 

Appolatment of F. A. Leeming as lecturer in the Department of Geo- 
graphy, 895 

Aaronen of P. H. Broadharst as lecturer in the Department of 


ming 
Appolnemant of A. Grounds and L. W. Reser en ae nencrary lecturer 
in Mineral dreasmg and coe) 
saone of SL arina ugh Wicd eand Poa inthe 
Int 


Renewal by the Wo mate Canpa of Clothworkers of three grans 


I d 
spect Graiis Ura breraa aia grant, an s Pyeng Deptrt 


Grr oh eee Gan che Orica Drai Ce Ltd, Glas . for post- 
uace research in the Department of Colour and 


895 é 
Grane of £600 fron the Medical Research Counc] for the maintenance 
ofa research worker and ha of rasa rin mucerobwological 


chem in the Biochemistry, 
Grant of £500 from May and Beker Led., Dagenham, for research in the 
of Pharm 895 


Department 
- cran of £8,455 allotted through the Board of Trade as a Conditonal 
d Project (United Scaces) for research on the YYoo! Textile Industry, 


a5 
Grant of £4,000 from the Nationa! Coa! Board, 895 
professor 


Dr $. Mackey to go on lagve as of civil engineering at the 
Indian inscrarte of Technology at Kharagpur, 993 


INDEX 


Renewal of a pft of £750 a year for two years to the Department of 
Pharmacology from the Wellcome Research Laboratories, 983 
sheers a Department of Pharmacology from Boots Pure Drug 


Renewal ofa of £600 a year for seven years from Turner aod Newall, 
Ltd , for hips In engineering, tnorganic chemistry or physics, 


983 

Recrement of Prof. R D Passey from the chur of expenmental 
pathology and cancer research, 1029 

Appointment of Prof. H. N. Green to the chalr of experimental patho- 


J et y of Liverpool 170553) Sir Henry Cohen), 27 
niversity o + r , 
Ferversity of London rs Roderic Fill ay dea Sanco: 18 


etree cman of Sir Raia Carr-Saunders as deputy vice-char- 
Appointrnent of Dr. R A. Shooter to the A rl Bercy 
in bactenology at St Bartholomew's Hotpical Med: 
Title of professor of organic chemistry tn the Unrvernty eared on 
Dr. D H.R Barton, 60 
Title of reader in chemistry in the University conferred on Dr. Allan 


Recirement of Prof. H R Robineon from che chair of physics in Queen 
Mary College, 100 
ie G. O. Jones to the chalr of phyzica tn Queen Mary 


Santer at Univers! ate on Polymer Saence, 102 

Appomntinent of Dr. C. Syromers to the Unversity char of 
mortid pecan at Charn Cross Hosptali Medical , 103 

Appointment of Dr. |. H. P, Rescharsesn to the University readership 
in public health at the London School of Hygiene and Tropical 
Medicane, [03 

Tithe of professor emerttus e mathematics In the University conferred 
on Prof. W. G Bickley, 234 

Tide of professor ements of plant pathology in the Untversity can- 
ferred on Prof. Willam Brown, 24 

Title of professor ements of and apphed entomology in the 
Untveraity onia tad on. on Prof j. W. Munro, 234 

Titla of proriasot ementus of phyncs In the Untversity conferred on 
Prof. H. R. Robinson, 234 


Tithe ne fesor emeritus of physics In the University cooferred on 


bert presi aer 
AS con anant of , R. a matty. to the Untveruty readership in avi 

engineering at tha Imperial co of Scdence and Tech , 234 
Appointment of Dr. C. C Butler Unrversity readership In physics 


at che [mpema! College of Soace and Technology, 1M 


Appoinanent of Or. R M, ei tha University readership in 
meteorology at the im al Co of Scence and Techno » a4 
In mathematica: conferred on Dr. D. B 


Title of Untveruty rea 
Scott, 234 


see ly on pee, Hise Exploration To-day arranged by the Depart- 
ment of Extra Maral Studies, 526 
Vacapon School on Analysers and rie acre for Electrical Systenrs at 


the Impenal of faence and schnotoay ON 

Appointment aid EG Grs as head of the cal Deparcroent 
and Univeruty ant act che Imperial College 
of Scence and 


Retirement of Prof. W. O Haad of the Dacinical Oaparceccr and 
University r of plant pathology at the Imperial College of 
Saence and T: , O38 - 

Appointman of Henry . Daring zs head of the Hop Research Depart- 

Coliere, Ashford, 840 
S of Charles Biddolph as senlor cechnlcian In the Department 
of Zoology, King’s lega, 

Appointment of Or, O. W. Richards to the Univerzity chalr of roology 
and applied entomology at the imperna! College of Science and 
Technology, 895, 1027 

de bal all of Prot. J. W. Manro from the chair of zoolo Nd a 


at the Im al College of Science and T hogy, 1027 
Tree eof Unlverty rea [sa r az applied to hypene con- 
Dr Busvine, 1085 


Api sahil 


Tice ger Doany aa reader in psychology conferred on Dr. Hildegard 
e | 
hein of ES Bond: to the University char of mathematics at 
Kmg's College, 
Univecsity of London artment of Extra Mural Sridies} (Aromic 
Scentists’ acon and the) 


Lectures on Atomic Enem, e 


aeaa egy Stindies) (Britwh tute 
bald o er epin „in conja aon wrth the) : Lectare-recitals 


of ea aide in the study of Music, Drama, Literacure and 
Unrversity ar Te Symposam on Rem iea] Structure in reatdon to 
Plant Growth-Regulacng aay ae 710 
rive ey of Montreal : doctorates In mediane conferred on 
Dr. A. D. Adrian and Dr. L. Binec, 1074 
: Construction of the Ramnarayan Chellaram College 
of Commerce, “i 


Sagaca of Natal. Raport of the VWactle Research Inancuce for 1951-52, 


aA 
Unrverncy of pis goth, atl tment of Dr. Rodney Hill co the chair 

of applied m ada 03, 141 
ntmant of Dr. K. W. H. Stevens as reader in theoretical physics, 


103 
Gift of £100,000 from C. T. Cripps for the endowment of two profes- 
sorte! churs, i {29 
varan ot CERO Appointmant of Prof. F. G. Soper as vice-chancellor, 
Untversrty of Oxford : New Phrslological Laboratory, 755 
Unerwerstty of Padua; Gabrels Zuccar: Scholarship for research at the 


cal Sration, Naples, 146 
eee le States Office of Naval Research and the) : 
pomum on the Origins of Resistance to Drugs, 754 


University of F Pittsburgh Conference on Medlum-Energy Nuclear Physica, 


Unrvernty of St. Andrews: Appountment of Prof. T. M. Knox as prindpal, 442 
Appointment of Or J. Dick to the char of engineering and drawing in 
UnrversJty Collage, Dundee, 893 


Ixvil 
Unrversity oe Appointment ‘of Dr, R G. Wilkins as lecturer in 


Appointment of Dr. N. M. Green as lecturer in blochemustry, 18 
Reargnation of Prof. E J. Wayne from the chair of pharmacology and 
etherapeutics, [46 


Resignation of Dr. H. L Cowan as lecturer In avil angneering, 146 

Appointment wes F. Heming as lecturer in chli engineering, 146 

Establishment of 2 Research Fellowship in Metallurgy by the United 
Steel Companies, Lid, 753 

Appointment of ear H A ai and E P, Bernat as lecturers in 


mechanical 
Appointment of ete Shee and C. Osgerby as lecturers in avii 
am technology, 753 


engi ng. 753 
Apone of F G., Weet-Oram as lecturer in 
arb alata Burlding to be opened by the Barl of Scarborough, 


Honorary degree of LLD. to be conferred on T, A. McKenna, 1085 
aia? degree of D.Sc to be conferred on Sir Cyril Hinshelwood and 
K. Ingold, [085 
Uruversty or syonay Appointment of Dr, H. J. Cowan to tha chalr of 
architectura! science, 568 


Urureng of Toulouse. intearnatona] Conference on Cosmic Radladon, 


Untversity Affalrs in Great Britain 1951-52, 238 
Unversity College, Dundee ~ Appointment of Dr. J. Dick to the chair of 


engineering and drawing, 993 
University College, ibadan : Manse of the Visitors, 231 
College, London > Tithe of reader in chemlatry in che University 
of conferred on Dr, Allan Maccoll, 60 
Seminar on Polymer Saenca, 102 
University College of North Scaffordshire: Appointment of Dr. F W. 
Cope ss professor of geology, 709 
Foundation of a Research Studentship tn Chemustry by the Polymer 
Corporation, Lid , Sarma, Oncano, for the support of postgraduate 


research on calonic polymermanon, 709 
ro pare ofa Chemistry by the Blythe Colour Woria, 


Creanvrall, for the support of fundamantal investigations into 
Pees tales eolournng matters, 709 
Ba sr dakirs Se ca re oe ve Arit Ne dar op eee 
orks, Led., Fellowship tn Chamlstry, 709 
Pas of Prof. F Wolverson Cope as a imor of geology, 750 
Unrveraty College, Salsbury, Southern Rhodesa, 654 
Universin College of Swanin. Serer nient of Dr ]. G. Oldroyd co the 
chair of applied mathematica, [5 
Deve! t, Report on the Years (947—1952 (University Granta 
Committee}, 189 
Universty Educatoo in Central Africa, I 
onneni Expendrture Control of, 535 
Unhveruty Grants Committee’ University Development, Report on the 


Years (947-1952, 180 
Colleges in receipe of 


Returns from Unrversitws and Un 
Treasury Grant, Acaderuec Year [95 1-52, 
Untreraty Text-Book of Physica, Yol. 3, Heat, being the eleventh edion 
and ala rewritten vernon of Poynting and Thomson's Text- 
Book of Ics’, Vol. 3 (J H. Awbery}, renew by H. L, 1069 
Un aoe international Pederanon of: Eleventh Conferences, 
Election of Officers for 1953-56, 475 
Public Lectures on Human Values in the Technica! VYorld, 475 
Unknown Acid from Brain Extracts Chromatographed on Silica Gel (F. 
Friedberg, LM Marshal) and L H. Newman), 119! 
Unquantored Laws of Electrodynarmcs . A Simple Formulation of the (Dr, © 
Bunemnan), 859 


) 
Unused Land and Hungry People, renew by Sir john Russell, 
a! R S PT Tahar FReid-strength in a d ii Radio 


T "onion ~ Atmospheric Ozone and the (Sir Charles Nor- 
roan 
Uptake of Radioiodine (11) by the Thyroid . Effect of Diurests on (Dr. j. 


Pahaut, Or | Govaerts and Dr. P. Bonhomme), 545 
Uranates : Alkalne Earth, of the RMX, Type (E. G. Sceward and W. A. 
Ranciman), 75 
Uraniam : Phase Transformacon in (B. R. Butcher and A H. Rowe), 817 
Urbach, Dr. F.. impurity Phanomena, 386 


Urban Arema, Fieid Studies in (Aasocianon of cultore and the joint 
Biology Committee Conference on), 571, 1 

Urey, Prof H. C.: Elected a mamber of the Commussion p n Geochemical 
Localeration of the Elements of the International Union of Chemistry, 


ate: Uridyi Transferases and the Formation of —Enzy mic 
ucoon of Undine Ubi ney Undine Diphoesphoglucose 
(Agnete MonchPecersen, Dr. Daly M, 


Uridine Tr Td 


Production of Undme Wile ak 


phorotysu (Agnete 
r, Enrico Cutolo and ean E B, Srath} 1036 . Undy! 
Transferases and the Formanon of Urna Diphosphogalactose 


(Dr. Herman M. Kaiia Beatrm Agnetas MunchPater- 
sen), ; Pyro of Undme Diphosphoglucose 
and 'UDPX' by a Rat Nudear Fracaon (Evelyn E, B. Smrth, 
y anih etapan KD ieee ee T. Milks), 1038 ae 
rt of Aad arid Neutral Deoxyribonucheese der 
saat) Cheney and Post- D. 3 oP 


-Ketosterokd Con Seale of (S RK. 
dech and L D. K. Halkarsson), ESER 
Sait interferen 


Urine - i a as ca In Sugar Chromatography of (Dr. S. Baar and Dr. 
Human : Tryptophane Metabolites ın (Dr. M. $ 


paček), 204 
me. ucton and, reveew by Prof. T. P. ae 1066 


bx<vIll 


Usher, G.- Appointed plant pathologist, Gold Coast, 57! 
Usher-Y¥ilson, |. M. S. Appolnted prindpal agricultural officer, Nigeria, 


234 
U.S.S.R. : Re-establishing Scentific Contacts with the (Scenca for TS 
Meeting on), 754 
Research Development io the Machlne-Tool Industry of the cw. G. 


Cass}, 64 

‘Ustin’ : Main ani and, Two Chlorine-contaning Metabolic Product of 
Asperg:/ias mdajons (Dr. F. M. Dean, Prof. A. Robertson, Dr. Jobn C. 
Roberts and Dr. K. B. Ra , +44 


4 


Uterine and Vagina! Receptors the Menstrual Cycta Varfations In 
the Content of Deoxyn c Add in the Haman (R. Yokaer, 
CL Gompel and A. Ghilam)}, on 

Uolrmatton of Purines for Nudec Aad Synthesis'in Man (Dr. Leonard 


Hamulton}, 457 
Uyeda, S., and others - Origin of Reverse Thermo-remanant Magneaam of 
Igneous Rocks, 630 


V ACCINATION of School Children : B, C. G., MI 
Vacunes: (Aged): Protective Effect of, on s Neurotroplc Virus infection In 
Mice {Anne McLaren), 38 
vascu? $ A e of Direct Quanntatrve Inorganic Paper Chroma- 
2 
Vagai Abeer Lait ra impulses in, from Stretch Receptors in the Stomach 
and their Role in the Peripheral Mechanism of Hunger (Dr. A. S. 


Vaginal Saee ti irar ah the Sateen roduced 
B: and P. j. Clari t} 
Excremely Hiss A Alkaline Phosphatase Activity 
Varletions In the Content 
bong 


bee Uterine and (R. Vokaar, 
CL. Gompel and A. Ghilaln), 31 
nie Bek ea M.D. LL 


. john R Bakar), 690 
ount E To in Holderness, 919 


Vagni. parson acc dun 
{ Dean 


Yalona and D Walls is of (F. C. Steward and K. Muhle- 
thaler}, i 

Valves ele iat of oentific Instrument Manufacturers’ 
Aasoc 


ation), 

Van Dyke, Prof oe Biologically , 1074 

Van Gerren, L., and others bee asics the Structure Factor of Thin 
Tin Films from Snee AdoC Measurements, 952 

Van ltterbeek, Prof. A., and others Decarmunation of the Scructure Factor 
of Thin Tin Films from aparon epee Messurements, 952 

Van de Kamer, |. H.: Brocherucal! Lipids, 574 

Van Yieck, Prot }|. H.: Two Barrier Phenomena (Retiring prendential 
address to the American Phyncal » 

Vanadium as an Essential Bement for Green Plants (Prof. Daniel i. Arnon 
and Gunilla Wessel), 1039 

Vand, Dr. Y.: Peg ees: Machines, reve, 37 

Vandel, Prof. A.: Laboratolre souterrain ac Moulis Cage): OF? 

Vanderplank, Dr. FLL. Causes of Coconot Nutfall and aed 315 

vapour tuis Ka romatography : Analytical Separation o Tec 
sale of the Cu-Cu Patty Acids by (F. n n TA eect 
li 


Vara, P. Beological Rhythms, 343 

Varadarajan, S. Awarded an Overseas soe eranle for 1953 by the Royal 
Commrsslon for the Edubition of 1851 peal 17 

Yarlabon of Amount of Oxone In the Atmosphere: Daily (Dr, K. R. 
Ramanathen and Bh. Y. nana Murthy 


VYartaton in the Incomprem bill yot m Ss Hata subjected to Large 
Hyd 


Me Pane), 58 , 1189 
C. 


Feed Sten Aireanyan, 767 

eter Remanent Magnetism of (D. Ay Aa: 
parative Observations on tha Shoot Aplces of (Prof, 

art 


s Vindh System, India: Spores aod Trachalds of 
Me ee IRE K, seb. Mie CHIRAL lacot 


Varved 
ve Plants: 
Se vending 


vase ap from. 
—the Advent of Vascular Plants 


Hypophytectomy : 
M. P. Stack-Dunne), 33 
Veesth, R C., and Muthana, Dr. M. $.: aaa af 


bontrathon 
Vv David hy In Fisheries Research, revue, 179 
Mra las ee T Sala, G. : Mode of Action of Berylliam on Alkaline 


, 589 
Vegetable Resources of Great Brrtun : hla (Dr. Thomas Moore), 574 
Vegetation : Effects of Atmospheric Pollutton on ( Aseocdation for 
the Advancement of Science, Sections K (Botany) and K* (Forestry), 


Descussion o 
VeGa, Dr. HL: Chemica Stractare In relation to Plant GrowthRegulac- 


ng Acthrity, 7 
ecity of 8 Be Mecsors (M 75! 
vies y oi ð Aquerid Meteors (Mary Alman D. E. Caro and Prof. L. H. 


: Formulation of the (Dr. James C 
i Ea 
gs Bsn (Heroo, Dr. Alsstsir, and): Empirical Research in 


a sod Yend C.. Arpolne end Deoxyribonucleic Acid 
en daie Noclel and Sperma of some Species of 


Fabres, 30 
Me essay Dr. K : fs her Technological Education, 270 


, Dr. L A (com Alama: Cenab 
ven 201800, Yo. De ea, renew by Prof. F. f. 


Part 2, From {752 
Stratton, 825 


INDEX 


Lala Dara aan Mammals (Prof. G. A. G. Mitchell, R. Brown an» 
F, B. Cookson), 8 
Vermeulen, R. Sound EE 189 


Vernsioad Can of Petkus YYincer Rye: Acceleration of Foweri 


ally, subrequent Treatment at High Temperature (D. 
end and Prof. F. G. ibe ce a ee 
Verplanck, Prof ag $.: Rat Behaviour, 409 
Verster, Anna J. M (Wit, ETOJ, L L Duyvené de, and) Obervattoni o 


Veculam, Earl of péna ac the Annual Conference of the Instituce o 
Personnel Management, |086 

Vestigia! Tail In the House Sede de Linkage between Pulmonary Tumoun 
and (Dr. YW. E. Heston), | 

Veterinary gerip Natal : Appolotment of F. W. Yvill as [Hre 


Vibe, Chr. menwoaapby of Greenland, 829 
Vibe, Chr. : Zoagson Untveruty of Birmingham, t t70 
$: Action of Duck's Eg» 


c 
Village > Birds of Town and (R. $. R. 


tter), revme by L. |. F. Bimbie, 32% 
Villax, Prof. Edmond, end Mota, Mi : Behaviour ofa Trrtscum x 
Hybrid under che Action of Coichlana, 4/2 


Vincent, Miss M. A Chaleropen on Beech, 963 
Vindhyan System, india < Spores and Tracheids of Vascular Plants from the 
~he Advent of Vascular Plants (Dr. K. jacob, Mra. Chunna faco? 
Viral Emme” Presence of 1-Carbory-pyrrola Mucoproteins and 
Ts | ta Muco ns it 
stion to the (Dr. A. Gottschalk), 908 
Virulence of Rbrrobean rk gt influence of Rhirosphere Micro-organtsms 
. OO the (f. R. Herrta), 507 
Virus (Ectromefia) . Growth Cycle of, in Mouse Liver (G. |. Y. Nossal and 
y (owing) E DS h $ of Sul onphchale Drs 
irus a of hye Strains pons a Su a 
Vir iA and Mri. a Pole 
Virus delete ble PO Ty Type ny bai In (M. F 
Pulsford), 11 oo 
Viros Production . Absence of ‘Incomplete’, in cartaln Infloenze Strati 
(Dr. S. Fazekas de St. Groth and Misa Doris M, Graham), 1193 
Virus In the Cell Noclkeus: Development of (Dr. Kenneth ML Smith anda 
N. Xaros), 670 


Virus of Tomato Sti ba Wiltin Dried Plant Maternal : Preservation of the 
j. Bast and H. P C. Gallus), 315 
Virus-d speral of is? hg ag Larve : Development of intranuclear 


548 
Virus praaki In Mice Protectrve Effect of Aged Vaccines on a Neuro- 
(Anne McLaren), 38 
at e ny Conan tution of (Society for Vislung Sdentats Sympo- 
um oF 


son (a Weight Raat Relaclonshl ships among among (Dr. Alfred Polson), 1154 
omponan 


t of (Prof. Wibon Smith, 
oe) and F W. Shahla, 69 
the Atmosphere . E Knowles Middleton), reveew by 
W. T. Wabh, [118 


Vislon Detecs (Colour). A Pedigree for Three Types of (Dr. R. W. Pick- 
Visiting Scientasts, Society for: Symposlum on the Nature and Constitution 


of Viruses, 105 
bce ale at Codonsal Fishertes Research Stactons (Dr. C. P. Hickling), 


Viewal unanres > Orientation of the Orbital Planes of the P a caps 

Visual Purpla > Homan (Dr F. Crescaced)li and Dr. H. J (95 

Viewal Purple in Solumon : Effect of Melanophore tig on Regenera- 
tion of f. Toshimasa Hanaoka), 866 


b 

iii s Seal age in MAH Rata: veo of (J. $. Lowe, Prof R. A. Morton | 
Vran A Externee hati in Ra Liver i PTE Distribution of 

m). an Denel, Jun. 
Viam b Grnt Synthesa of Components of the, by Corynebactertum | 
Paes In oe (Lauri nnes), 400 Aleurone Layer (Dr. J. J. C Hinton, 
. Peers and Or, B “tied 993 

der, of Ash prodoced 


: Porrolanic Acti 
» New Gwnes, | 
of Carbon Diode In Solutions of 
ea Whe A. aip Arean a Macleay nace: aan 
a Wheat Germ, 472 


R., sae os others ' Varlanons tn the Contant of Deoxyribonucleic 
okas, R; In the Human Uterine and Vaginal Receptors during the 
Meastrual Cyche, 31 

Vortex: Axar! Mow in a (John B. Nottall), 582 
Yotave, E. (Amelincicr, S.. » and): Relation between Prank Spirals and Spiral 


Crystal, 538 
ane T. dw: Diacetyl as a Mower Scent, 412 


m 
9 


Vries, Miss 

Vuyistake, C. A.. At the XIX Internatronal Physiological Congress, Mont- 
real, 1073 

W ace, Prot. A. ]. B.: Bocevettons at Mycena, 325 

Wachokder, K. © Biological Rhythms, 943 

Wach oaee ii Prof. Holger, and): Structure of 

wW alae i F Prof. C. H. : Role of Plas review, 784 

Waddl Prof. C. Hw and Pantelourn, M.: Trensplantanon of 

octet tn 

Weardiley, A D.: Be cad acne la bere Layer Structure ZnMn,O,3H,O 
(Chakophanite), 1103, erate, 1173 

Waele, A. de, and Mrs. G.L. The Rheological Curve, 298 


INDEX 


Wasch, Dr. H., and others: Glutumotransferase In the Chick Embryo 
during Incubation, 253 

“Wagener, $. : Phanomena In Gases, 799 

‘Wager, Prof. L. R, aod Balley, Sir Edward : Basc Magma chilled against 


Add M ,68 
Waggoner, P. E and others’ Conjugated Phenols in the Fusarmen YYilt 
W Smig T. Ti purity Phan 35 
apnar, : Impurity Phenomena, 

Waun Prof. R L: of Plant Growth Substances, 710 

Plant Growth-Ragulaong Sobscance, renew, }117 
Wraind, Dr. G. Mpy, T. Yan and}: Solunom of Electrolytes in Organic 

ts 


Wakefleld, |. R.: Awarded a Silver jubilee Commemoration Award of 
the flumIn Engtnearing Socety, 709 
Waketaki Gold Medal of the Royal Aeronautical Socety awarded to F, W. 


Meredith, 381 
Walaszek, E. | A., and): Fbaton of Radloacuvea Colchlanme by 
mana Cells, 202 


Walker air Action of insecucides on a Stam Borer of Oate—the Frit 
Wall Structure tn Vatania, 708 
Wallace, A. A + Electrical Insulation, [0 


Bec YVellace, Mrs. M. E.. ‘Affinity’ fn Mare, 113 


Wallace, R. L Puen treguan Electrical Measurements, 53 
Wallace, Prof. iis ping e jubilea Celebrations of the Long Ashton 
te, 


Research 
Wallace, Prof. T., and Marsh, R. W. (edited by) 
hn Read, 264 


Sdence und Frult, renew 
a ot 
TRA tat . E, and Flinn, R A - Schottky Defects In Solld Solutions, 


Wallis, |. A AL: pointed agricultural officar, Kenya, [030 

ead a yman, Brenda EF, and): Inhibltory Action of Cocaine, 
Walsh, Or. John W. T. : Sealing the Atmosphere, revew, 1118 
Walshe, SIr ds: Ferme Lecture of the Royal Society 


, 797 
rentar Dr. Madeline C.: Awarded a Brrdsh Memorial Fund Fellowship 


Walton, Prof. j. : Evolution of che Ovule in Preridosperms, 436 

Walton, Prof. j. (Hutchinson, Dr. S. A, and): A Presumed Ascomycete 
from the Upper Carboniferous, 36 

hit Apparatus ın Soil Metabollsm Studies Uwa of the (A. D. Rovira), 


p, J. H. Python Parasites of Sitka Spruce Seedlings, 280 
Ward, Or. A. H., and others: Tood of Radsostronoum in Mon 122. 
Ward, Dr. A. J. : Awarded a Laverhulme Research Grant for 1953, ! 


» J Archle: The Zoology of Tape 
wort, review by Dr, J. N. Oldham, 6 
Ware-Aostin, YY. D.- potated agricultural officer, Keaya, 234 
ae ee : Effects of Close Spacng on the Growth of Garden 
te 


Colou 


Experimental Production of Hepadc Necrosis and Abrosus with (Prof. 
Wm O. Reinhardt), 915 

Riuortdaton of, [083 

Formation of Hyd Peroxide In, by i-MeY. Protons (Dr. R }. 
Shalek and Prof. T, W. Bonner), 259 

g Apl Padena) . Bolling Polnt of (M. L. Lakhanpal and Dr. 

Water in Sollds The Study of Molecules of (Centre National de la Re- 

cherche Scaenufique Conference on), | 
Water to lea: Heat Transfer from, vere Convection (L M. Dumordé, 


~ 


Water 


ness, Solid and (Dr. R. 
ater : troland, 
WY Corservation : Flood Control and, 823 
Water Currents through Permeable Grevels and ther Significance to 
Spawning Salmonide, etc. (T. A. Stuart), 407 
Water Cee y ee en 
(Pref. E P., Scab 524 
Waterhouse, D. F.: Occurrence and Endodermal Origin of the Pert- 
trophic Membrane In some [nsects, 676 
Waterbouse, Dr. |. A H.: Tide of reader in medical stacstic in the 
am conferred on, 1084 
an bonorary [Ife member of the Austral- 
culcural Scence, 336 
Weterman, Dr. A. T. : Work of the Nacional Science Foundation, 54 
Wacars (African inland) Sulphates in (T. Eden), 595 ; (W. A. Macfadyen), 


Watson, Prof. H. E. : Carears in Chemical needy, 499 
Watton, L M. : Appamred director of agnculture and vetennary services, 
Somak tectorate, 234 


land 
Watnon, Sir James Scott : Organic Manures and Fertilizers, 12 
The State and Agriculture (with specaj reference to Thomas Hudson 
Middleton's contmbution to the development of agricultural educa- 
uon and research) (First Middleton Memorial Lecture), 942 
Watton, | W. Elected « Mallow of the Roya! Society of Canada, 1176 


Watson, M. » Dr. d): f 
n re (Brana Faseooney. Ea and) Heterogeneity of Deaxy- 
Wateon, R. H. |: Rat , 489 


[Ixix 


Waran De W., and oan ie o RIY Spectroscopy for vaminiag 


Deposited Carbon, 1145 
R., and others : Enmrymic Content of the Mrtochondria Fraction, 


lI 
Wattle Rersarch lostitute : Report for 19851-52, 231 
vere fm Ip Sound : Saw-toothed (G. J. Barber and T. F. W. Emblaton), 


J 
Wave Riding of Dolphins (YY. D. Hayes), 1060 
Waves a! Elastic, In Cyiindnaal Rods (R. E D. Bishop), 169 
Waves (Week Shock) : Generation of (Dr. Y. Timbrall), 540 
Waves and Tides (R. C. H. Russell and Comdr. D. H, Macmillan), review 
K. F. Bowden 


In the Unrversity of Sheffield, 146 ~ - 
eca Lectures delrvered in the College of St Mary Magdalan, Oxford, 
in the Hilary Term 1952 (Prof. John Carew Eccies), review by Prof. D 


Maiak Yr 515 
bi deer Pire a  tg (Œ j. H Corner), second edition, revrew by Dr 
Weather. A Century of London (W. A L Marshall), iho 1020 
Forecasting, from Solar Radiation (Dr. C. E P. Brooks), 1089 
Weather Element: Solar Radiation, » Leading (Dr. C G, Abbot), 1089 
Weather Inference for nners (D. J. Holland), review, 1069 
Weather Ships: North Adande, 933 
Weatherall, R.: Fredd Studies In Urban Areas, 1032 
Weaver, Harold F. (Trumpler, Robert J, and): 
revreey by Prof. W. M. Smart, 1017 
Webb, H. Y. T.: Appointed a chief agriculcural officer, Nyasaland, 60 
Webb, Dr. R. F - Awarded a eatin of s Ramsay Memorial Fellowship 
for research tn Chemmtry, 
Weber, A. (Fergie, S. Mand)‘ Potential Constants of Diacetylane, 379 
Weber, Prof. Ernst : Electromagnetic Fields, Yol I, Mapping of Folds, 


review 

Webster, H |. Direct Deamunanon of Adenosine Diphosphate by Washed 
Myofibrls, 453 

Webster, Major N. E. Elected prendent of the Instututlon of Mining 
Engineers for 1954-55, 185; work of, 185 

Weed Control Conferance - National (Ministry of Agriculture and Fisher- 
lea, the cultural Research Counal, the Navonal Permars' Union, 
the Bri Agricultural Contractors Assodanon and the Association 
of British Insectade Manufacturers), 442 

Weeks, L |. : Elected a Fellow of the Royal Socety of Canada, 1176 

ign a Plea stare To to the European auon of 

IOS, 

Welght Relationships among Animal] Viruses (Dr. Alfred Polson), 1154 

Werers, H. A, : Beochemical Problems of Lipids, 574 

Weil Malherbe, Dr. H. Effect of Insulin on the Adronergic Aminas of 
Blood, 396 

Wainer, Dr. |. $., end others. Picdown Man, 98! 

Wener, Dr |, 5. (Oakley, Dr. K. P., and): Chemica! Examination of the 
Pittdown Implements, 1[10 


Wedosteln, Dr. W. : An Interferometer for Simultaneous Observation of 
Concentration and Concentration Gradient in Liquid Columns, 


Wa 


Statistical Astronomy, 


Developments in Physics, review, 559 
Medrum- Nuclear Physics, 327 
hn ML, and). Theorencal Nuciaar 


Physics 
Velseler, G., L. ° lonkzation 
Wetenhoffer, Andre 


Welding Research Association, British Appointment of Dr A. A Wolls 
as chief research engineer and head of the Engineering Rosearch 
Staten, 656 

tment of R P. Newman as chlef administrative officor of tho 
cane Research Stanon, 656 

Welfare Employment and of Personne! Managoment, in collabor- 
ation with the Personnel Management Branch of the Ministry of 
Labour Reandenua! Scudy-course on), 336 

Wratfare end Development, Colonial. Funds for, 57 

Yvelfareand Efficency of the Worker: Health, (Brrush Occupetional Hygiene 
Socaty Conference on), 568, 709, [132 

Wellcome, Sir Henry : Commemorative Exhibrdon to mark cho centonary 
of the birth of, I7 

Wellcome Foundation, Led Cormmemoratrve Exhibition to mark tho 
centenary of the birth of Sir Henry Welcome, |7 

Appointment of Dr D. W. Adamson as research director, 526, 654 
Recremnant of Dr. | WY. Trevan as temporary director of research, 654 
Wellcome Pharmaceutical Research Fellowships = Awards. 280 
Wellcome Research Laboratones : Appointmont of Dr. D W., Adamson as 


by the Marqoess of 
Yveller, R. A., and others 


Nrerogen in the Rumen of the Sheep, 347 
Well »Dr. W.G. Motor Responses evoked by the Dorsal Ocoll: of 
"Gercephoge cldnctu Parker, and the Onentation of the Ry to Plans 
Li Li7? 
: r and head of tha 


box 


Wells, G. P. : Inherent Rhythms in the Behavioar of Worms, 839 

$ Biologica! Rhythms, 943 

Wells, uT a and ees Awarded the Commeraal Sohents 

Wells, Dr. L H., and ahar: ore Foss | une Mandible from a Levallolso- 
Mousterdan In Cyrenaica, 909 

Weare of Democracy, Guidance for Local Societies (john M. Brewer), 


PE - Schwerkraft und (Pesaral jordan), rer by Prof. Y. H. McCrea, 
Wendt, I. : At the fourth meeting of the European Association of Explora- 


: Televreion, translated by the late J. 
ux, rera by Dr. R L. Smith-Rose, 


471 

Wesleyan Unrversity (A Study made under the direction of a Committees 
of the Paculty Ongins of American Scentists H. Knapp and 
H. 8. Goodrich), rewrew by Sir Arthur Trueman, 

Weeeel, Gunlile (Arnon, Prof. Darel |. and): Vanadium as an Essentia! 
Element for Green Pidnts, 1039 

Wrest, oe G. B., and others: Detection of SHydroxytrypcamine by Paper 

rom 


’ phy, 357 
Chromaffi romaifin Bodies of various Species of Dogfish, 509 
West, Dr. YV.° Impunty Phenomena, 
West Ainca Inter-Territomal Research. Appointment of T A. M. Nash 
as deputy director, 234 
Wam ladia: First Record of the Rare Beaked Whale, Masoplodon europaeus, 
Gervas, from the (J. j. Rankin), 873 


Weat-Oram, F. G. lecturer in glass technology in tie Univer- 
sity of Sheffield, 

Westcott, Dr.) H. Gollan hora and Computers for Electrical Systems, 614 

Westgate, YW. A; A B ee senile conservancy Resear, Studenahip 


T aphy, 708 

Westinghouse Brake and Signal Co , Ltd., Priza for 1952-83 of the Institute 
of Metai! Finishing awarded folntty to Dr. A. E, Devies, R M, Anghes 
and Dr, |. W. Cothberteon, 656 

Weston, G. |, and others: Structure of Wool, 673 


Westwater, R : paneled Hne ora European Assocation of 
Wet pean Mea a Salag of tara Amabe on (© P, Nalr), [05] 
Weurman, C, and Swaln Chhorogen!c d and the Enzyme 


ng of Apples and Pears, 678 
Weyl, Prof. Wo A. : Impurity Phenomens, 385 
Whale, cave pipe Racord ot the Kara'Reaked, 


.93 

Whales, Dolphins, and Turtles on the Brrdsh Coase: Guide for 
the IdentfAcanion and Reportang of Stranded (F. C. Praser and H. WY. 
Parker), second edition, 334 


Wh P.E =e a Nature Conservancy Research Studentship fn 

Wheat The B-Yitamins In—the Unique Aleurone Layer (Dr Jj. J. C. 
Hinton, F. G, Peers and Dr. B, Shaw), 993 

T am : A Precursor of 


Mathoxy-para- benzog senoduinons ae S H.L 
ngenberg da jong, W. Earm: A Yli 


init Sten Resets tare cal Races of rt Abc Hak), 802 

Wheeler, L. f (Dickson, Alr Vica-Marıhal E. D. D., and): ; 
Mobile Hearing Research Unit, 748 

Wheeler, Prof T. $S.: Newman and Scince, 530 

Whelan, Dr. W. L, and others D-Enxyme, a Duproportionading Enzyme 
in Potato ulce, 158 

wrnman pr W j. (Peat, Prof. Stanley, and) The Z-Enzyme in Amylolysis, 


Wheeton, j. T. At the fourth meeting of the European Associaton of 
Expioranon Geoph $ 

Whddington, Prof R. ° Research In Electron Optics, 61 

Recent Developments In Ultrasonic and Optica, 443 

White, Dr. ia r lrapurnity Phenornensa, 366 

White, Prof. E. : Prevenove Medicine on the Farm, 561 

White, F. - thet Drstmibutton of some Afmcan Speces of fern ed Meer 

White, G. S. j. pomnced director of the Dmaon of the 
Imperial Chemical Industres, Ltd., in charge of Technical Service 

te, 277 ; work of, 277 


White, Dr. J.C (Beaven, Dr. G. H and) Detection of Foetal and Sicde- 
cel] bins In Human Arawnias, [006 
White, J. H. - Vwind-borne Dispersal of Potato-Root Eehworm, 686 


W.: Awarded a ctation by the American Agsociation of Physics 
eachers, a 
White Man's Dilemma, Food and the Future pre (tore Boyd-Orr, with the 


co-operanon of David Lubbock), rev 
White Cromucoid (Duck's Egg). aal on Tryptic Hydrolysis of 
Casein in vtro (P. K a paa r Be Narasinga Rao), 1152 
White Paper on the nited Kingdom Atomic En Proj 
sia Bienen S P ai offcer, Tanganyika, 1085 


Whitebead, J. À : 
Epad) ` Paper Chromatograpnoy of Amino- 
ne 
A. Awarded the George Taylor (of Australia) 


| Aeronautical Socety, 38! 
Eunet Berds of Britain, renew by Sir Norman 


Whitely, Group-Captain 


Medal of the 


: Atomic Power, as Economic and 
hat, 369 


Reflexes from the Cardiac and Pulmon 
nears Spear oe D. G. Y.: of Expeditions in 


Wiame, Prof ]. M., and Bourgeon,$.. Effect of Gieric Acid on the Growth 
ofa Variant of Bociikm subuim, 310 

Wichmand, H. . Control of Mulo-Ressrant Houseflies, 759 

Wick, A N. : At the XIX International Phywological Congress, Montreal, 


Areas, [074 


Wien, R: Action of Drugs at Autonamic G a, 1075 
Wirglerworth, Prof. Y.B : Motlicy of Insect Tracheoles, 247 
rgenco-Phosphorus Insecdades, 


` INDEX 


Wightman, Dr. W P. D.- Sdentific Thought through the Middle Ages, — 
review, 134 


Gregory's 'Notm In laad Newton Prnapa Philedo 
wI Dr. Eskil ; lsolanon of a Moced Draulphide Glutathione anc 
yrtei ne from a Partial Hydrotysate oe ea ueerbions) x98 
Wilberforce and Hundey on Evoluaon (D. J. Foskett) 


', 690 


aa op M., and others. Carclnogens and once Fatty Aads in the-— 


Wild, r c "end others ome of Harmonics In the Spectrum of s Solar 


o 
Wii, Dr W., and wr L: Use of Fissron-Product Radiaton, | 47 
es. Et Ra oe Bl 
revrew 
Wildy, N.P L 
of Victorta, Australia, 59 
Wilhelm, Dr. D. L. and others : obey etn ty Sag Guinea Pig to Pharma- 
cologica! Pactors from its own sede 


. G. Rawlins, 1020 


Wilkie, james Retirement from the secrataryship of the Carnegie 
United K: Trust, 899 ; work of, 839 
Wilkins, Dr M, H. F., and others: Helical Structure of Crystalline Deoxy- 


pentosa Nuckac Acid, 759 
Wilkin Dr R. G. G. : Appointed lecturer In chemistry at the University of 
Willanson, Dr. De H. - kotople Spin Selection Ruke, 576 
Wilkinson, H 


F hamd) A Sdendfic Survey of Merseyside, review, 420 
Wilkinson, me Appointed sqenufic officer, East Africa High Commis- 
Wilkinson, W., L.: Elected a Salters’ Scholar for 1953-54 by the Salters' 


instituta of Industrial Chemistry, 59 

Will, F. W.: Appointed livestock marketung officer, Vetennary Depart- 
ment, Nyasaland, 234 

Willey, G. posers a Wellcome Pharmaceutical Research Fellowship 
fora aier r, 200 

e oot tr } : Appotnted a Research Fallow In the Department of 

luray tn the U Unrversity of Birmingham, 739 

Withame Pr Prof. B. R. The c Philosophy and Psychology of Business 
Deciston-making under Uncertainty, 7 

Willems, D.R. Appointed animal geneticast, Department of Agriculture, 


Nigena, 1030 
n. At the XIX International Physiological Congress, 


Willams, E. M. Y 
Montreal, 

Willams, Fa and others: Technical Arrangements for the Sound and 
ois no Broadcasts of the Coronation Ceremonies on 2nd juns, 

Wilhams, Prof. P C.: Unloadon of Dipta! Computing Machines in Engin- 
eerning and Industry, 649 

Willlams, Dr F. E.. Impunty Phenomena, 385 

Willams, J. B, E.: ‘Appointed geologist, Jamaica, 1085 

Wilhams, R M., C.: Appointed scientific officer, East Africa High Com- 


meson, 571 
Wiilamson, Prof. A. Y.: Trthe of amaria professor of geography in the 
Untrersrty of Leeds conferred on, 89 
Willarson, Dr. D.L Marine Biology in ‘ie irah Sea, 58 
Wilin, oS T.M. (Rooksby, Dr. H. P. and) > Crymal Structure and Magnetic 
w of Cobalt Ferrite at Low Temperatures, 1054 
Wilts, J. piini Nematacam, a Moss Family New to Australie, 127 


Wilman, C. W. Flaci loa Contact nce between Magnetically 
eae 7 
Yoana: E G. : Appomted chief registranon officer, Federatlon of 


ayn, 
VWiteon, Prof. A.. Antichol:nesterases, 544 
Yihon, A E: High Frequency Electrical Measurements, 53 
Wilson, A. H., Re ee ee ee ee ee ee 


of Courtauld, Led 
SSE tha Tides, renew, 86-4 
ment stadstigen, Nigeria, 571 
and He t 


EN cate of yet Deoxypen- 
c Acid, 759 


Wilson, T E. (Slavin, D., and): Hexormto mealeogr:dis, 

Wilt of Guar end Cucurbit Plants In Bihar ' en i K. Mishra}, 209 
Wind Tunnel : Brrash iy Natal (D. W. Peacock), j 

Vvind-borne Du parse! of Potato-Root Eehworm {J Ho Whita), 686 

Wing Secttons : Theory of (Ira H. Abbott and Albert E, von Doenhoff), 


rey raw B28 
Winter, Dr. H. J]. J. © Eastern Scienca, revrew by Dr. Joseph Needham, 1018 
Acceleration of in pardally Vernalrzed 


Winter Aye (Petkus) ° Q 
Grain of, subsequent Treatment at H: Tom perature (D.} Cc 
Friend and rof.F G Gregory), 667 

cas t i F. P. YW.. Two dimennuonal Paper Chromatography of 

Radioactive Substances, 727 

Wire, Prof. }. J. Duywené de, and Yerster, Anna J. M. Observations on 
Lebestes roticudatus, 247 

Wiccthweed J)” Redacton of, to Ferulity in Tropical Souls (K. Wilson 


Jones), | 
Withering itlam) Memonal Lectures delrvered at the Birmingham 


Medical Longa 1952 (Prof, Borns Ephruss!), reveew by Prof. H. 
Witsch:, poe teat $e. Standardization of Numencal! Systems of Embryological 


, 829 
W 3 biti H. : Prof. Ale. Haddow, 1170 
Wo xX. (Bukovics, Elis , and). Seqoencal Sampling in 
B ee Assay, 1058 
Yvolf, Dr. A Macroscopic ras of Interference and Diffraction of 


Light from Finrte Sources, 53 
Microwave Opucs, 615 

Women (Cameroon) Economuc Postuon of (G. L Jones), 152 
Woman of the Grassfields, a Study of the Economic Posiuon 3i oe In 

Bamande, British Cameroons (Dr. Phyiliz M. seer ye a 
Wood, E J Ferguson: Reducing Substances in Zostera, 9 
Wood, G C, and others. Thermal Contraction te araa and ite Dis 

thon with Flastase, | 100 


Lo: {ntredaenon to the Roundatons of Mathe- 
Rates a Brash Memonal Fund FallowshIip of the Stata. 


R. (edited by Smith, Prof. Wilfred, essrsted by Monkhouse, me 


solu 
Wood, G. H. $. . Appolnted senor sctentific officer, forest botanist, North ~ 


Borneo, 753 
Wood, G. T. : Appointed geologist, Federation of Malaya, 1030 










r, H. C. S. (Albert, Prof. Adrien, and) : fsoxanthopeerin, 118 
r, MA Ada My Micro-organiams, 236 


f. F. R. Burn 
Sicberfies ofthe (S. and E- H ise a L] F, Brimble, 
of the (F. M. Day), review by L. |. E. Brimble, 324 


m Hoffman) Tume. Addinghara Gola Medal for 1962 awar 


Dr, Harold King, 840 
Dr. Mary © Musesros and the Public, [07 
A. Joris others Giant Condensation Nuclei from Bursting 


Saree 


»P., and others , Friedrich Froebel and Education 
ted by Evelyn Lawrence), revrew by Mss P. M. Pickard, 219 

foodlan less than Five Acres In Greet Britain. Census of (Prof. 
H ri Champton), 616 

foodis 4 a ee Census of—Vroodlands of ne Acres and Over 

; Census Raport No. 1), 240 

foods, H E he ay merely assistant conservator of forests, Brosh 
puna | 

oopa, Sr john: Address at nud Annual Conference of the institute of 

cpéds und e AE oat Ho Hedjarow d Park Timber (Forestry 
under an im and 
Cammmon, Census 7) as 





um, O. M.. High-Frequency Electrical Measurements, 54 
P M.. Informanon 


Theory, 58 
Moang of Thick Ligu Pastas and Slurries, 844 
okay, Ni Maag of 1 Content of (Dr Dayrd H. Simmonds 
| Serucsure of r. F, Happey, T P MacRae and G. 
lodusrr es Aveociation > Report for | 
aI Map. World (Intemational Wool Secretartat), F 
Secretariat, Incernabonal: World Wool Map. 
and e Rensant Membranes from ta. n NY and M sS. 
Ue Re Appaaed i che roverniag ody 
f R Y ; pointed a mem dy of 
verii Hoane, Australian National a 
y, Prof. R v. d. Ra and Sdbbs, D. W N.. The Outer Layers of a 
tar, ratay by Prof. YY. H. McCrea, 924 
aile on Guided Misules at, 893 
Dr W.A + Molecules of Water In Solids, 188 
Federaton of Scandfic feo et onl at Bodapest, 658 
ii Pe Specficity of Infra-Red $ 
T.S.: Anublodes, thelr Production 
T: Sui Campbell, Dr. P.N. 


677 
. Weston), 673 
53, 489 



















Ue in Industry, 329 
: Nucleic Add Template Hypo- 


Health, Welfare and EB of the (British Occupacional 
iera Soc ety Sle nual a 709, 1132 

a of Industry on tha c (Nugel n), 483 
" Educational Mary J, rere by T. Ha Hawkins, 


Hird sar -on and lags nt Commitzree of}. Conference on 
oided! tel Sirueturony 185 

Food for the, review, 

Ue Caren aes al Water Supplies throughout the (Prof 


ee Stabbing), Fe dt 
, reye by Sir Jobn Rowell, 266 


ey Stamp 
Sten M eeteds wth Fre dérte Dumas), rere by Dr. A. J 


d n of Sctencrflc Workers : Assernbly at Budapest (Dr. W. A. 
costar 
“fa 659 
Monograph Series No. 14, Milk Pastecrizm- 
Planning, Plant Operaton and Contro 


A LR 
. S, Hali paina, Pane Operasion and Control (Dr. H: D. Kay 
a Nic 16 Te Han oi a al Pead toad 


1126 
laa Committes on Insecticdddes) Specrfica- 


Conference haat ane Test book of the, 1948-1950 
ceed by Fredenck Brown 
potapy EA ofinternanonal Afairs}, 


oduction of Raw Marerials 
revised edruon, 442 
(International Wool Secretariat), 18 
: Tenth, 754 
Tenth World's Poultry Congress, 


oo] Ma 
Poultry 
Poultry Sdence Asocihiuon : 
bare E. Spectfic Suppression by Glydne of the 
i of Partially Reverted Giyaneless E. cols Mutants, 308 
* Appointed senesced o Nogerta, 1085 
pip as ee ni Grande, 6 t,’rurel water supplies, Geological 
2, 60 


and): Uuizaton of Radiation from Fitton 


rong WAP Dr W. and): Use of Fasion-Product Radlacion, | 47 
of, J.G Preventive Medicine among hrm Lrrestock, 542 

K. ©. (Northcott, Ruth |. Drames ee ny oe oe 
Double fined Bin H 



















R W. G. Neture aod 


D 
& Ashford > sg aS BAE eaan 


ARK. ' Giani of Electrolytes Iln Organic Sotvents, 


a pratt 


INDEX 


ixxi 


Dr. L W. G. es and Dr. W. Watson), 408 
x Bays: Effect of Tern perscure on the Conducthity induced In losulators 
W. Ramsey), 2! 


of (Dr. Geoffrey H. Bourne), i73 
oeomiasis : Forturmons (Dr. R, B. Jelsch and 


Xano-disgnosis_of Bat T 
um), 248 


a many 


Xenos Tad of Thyroid mu Hormone, Thyroid and 
i dika Seances on (L M. Dodd and Prof. F. W. Landgrebe), 

x keris : Budding of In the South African Clawed 
Ta after $ aran Jacobson), łLO7 


plenectomy 
Development of Incranuciear Inclusionsin Virus~diseased Calls 


M Lapida pearous us Larve, 309 
On n and of the Virus Bandies In Nuclear hedroses, 548 
Xaros, aa Dr. Kennech M., and) - pment of Virus In the Call 


N 

Xylan : Enzymatic Hydrolyus of (Dr. Henning Teal, 305 

Xylan with a-Callolose ln Jute. Assocation of (A. K, Mazumdar and Dr. 
P, sana Soa 

Xylose in Frurts (} G. Hay and |. B. Pridham), 207 


gon restii Mirek Triphosphare Jn (K.-H. Kiessling), |187 
ea an el Unidentified Growth-Factor for (Dr. E. 
Y D. aad Tampe maba), 103 fa Co Aerosol! released 
eo, an paon, Pepostod of a Coarse 
from a Lovw-flying Aircraft, | 
Yo Prof. C. M.. Merina Bottom Substrata and thelr Fauna, 830 
York, Lord 


Mayor of : Empirical Research ta Ind 
York Crvic Trust (Acton 7) Trust aod Ask calg? Heil on Empincal 


Research In ind 
Yorkshire Dales Nacional 
You G. pralna eee Agricultura) Service, Federanon of 


Youmars, nye, 1030 S., and others’ The Bectearfostadc Activity of 3500 


O pounds for Afycobecterran cubercufoss var, bomwus, 
review by Dr. Vincent C. Barry, 322 
Youmans, Prof. Guy P., and others: The Sacterfostane Actvity of 3500 


c Compounds for haga tubarcufoass var. fomons, 
reren by Dr. Vincent C, Barry, 322 
Y Prot. F. G.: Aonaal Review of Biochemlscry, review, 928 
ecabolic Influence of Insulin, 1073 
of Prof. T. Thun 1079 


Y , Prot J. Z.. Some Thoughts on Zoological Communication, 829 
Phyalological Theortes of Learning, 1074 


r 


ZAHEER, Dr. S. Hasan > H. K Sen Memarial Lecture of the Imurtunon of 
Chemists, India, 797 
Zams, Or. E fj.: Anaocholinesterases, 843 


Zelenskil, Prof. D. : Obutuarr by Dr, Dr. $. E, Birch, 937 
H. © Biolog! ros, 94 
Tarik. Prof. F.: Awarded the Nobel Prive for Physics for 1953, 938 , 


work of, 938 
Zine Single Crystals : Cieevage Fracture of (A. E. Deruyttere and G. B. 
ZM OSLO OSLO chalcophanite) sg Atoms in the Layer Structure 
(A. D. idler ty dire ] 103, ratun, | 
Zliotuk, Dr. | ective Method for the Staining of Negri Bodies in 


ca) Brain Sectsons, 962 
ZoBall, Prof. iene Bottom Seah thelr Fama, 830 
Zollinger, Dr. H 


: Mesormerte Effect of the Sulphonic Aad Group, 257 
A the Sex (Sven Ekman), translated from the Swedish by 
bech Palmer, review by S Marshall, 644 

eal Gardens: Animals at the (Zoological Sodaty of London Course 

School Teachers), 708 
Zoological Nomendature—-Amendments to the Internadonal Code of 
gological Nomenclature (Francs Hemming), 830, 966, 1010 
Zoological Society of London: Studyteave courte for mambers of the 

Colomal Service in Africa, 708 


Course for School Teachers on Animals at the Zoological Gardens, 708 
Zoological Stanon, Naples > Gabralla Zuccari Scholarship for research at 


the (Unrversity.of Padua}, 146 
Zocloge : Trascé de (publié sous jr direction de Prof. Pierre P Grassd), 
ome i, Protoroalres ; actino » Sporoxoaires, 


» 223 
nal Congress of (Dr. Le Harrison 


b 
Treatise of, review by Prof. C. H. O'Donoghue, 178 
(Robert A. Wardle and james Archie McLeod), 


. N. Oldham, 6 

miga te Entownology at the Imperial College of Science and 
Zoology Bee 1027 

Library Classification of (Prof. R. peer Pannen 940 

N, Proud Substances In (E. J. Ferguson Wood), 9 

Zottermann, Y. ` from the Cardiac aad Aese A Amuse 107s 

Zuccari (Gabriella) Scholarship for research at the Zoological Scacion, 
Naples (okvari 6 of Peah l 146 

Zuckerman, Prob S : Anatomy and Taxonomy of the Lemurs 

and Lorises, Bi ad 
sapian. Ae a : As the XIX international Physiological Congress, Mon 


Tae] ie Tha Serpentine Minerals, 126 
Zwelfacth Hamedynarnics of Small Vessels, ‘1073 
Zweig, o ia A. Paper Chromatography, revew by Dr. G 


Leal, 4 
Zymasis and Add Metaboli In Higher Plaots (Dr. $, L Ranson), 252 


$ E es az cae PARA rc 
X 
* 2y = i - 
mae a ‘= : 
- 
i % 
” x 
lig We 
w ~ 
y r 
A ; ee 
_ = ~ oN r 
* =; os =" a E 
bi ~ 4 
` s ? er 
Pa ~ * r a7 
t > 4 
~ ~ ` ¢ 
-A 
- è 
~ 
` 
= » » y bs a 
r 
p i # 
, a D, ‘ a 
r ` ~ ¥ - E 1 aa a ~ 
-e . Eo 
Piped 3 an 
i ” 
t a. £ 
~ i -* A + se F 
- ai ee s 
=- + . v W 
~ * . ; a ‘ tt “~ 
kaad ` 
a 
a” - 
i m ‘ 7 
-t è + X 
“OUubDSsSCcriptions- -> 
¢ we 
d T 
pS + = ~ 
` 
¥ 
| 








» 2s ‘The charges for direct postal subscriptions to “NATURE” 
a re I2 months bf a £6 0 0 
: oi , 6 months (26 Issues) ike 3 0 0 
a a a 3 months (13 Issues) ass £1 10 0 
— Postage pald, to any part of the world . 
p “4 All subscriptions are payable in advance aa 
, | i i 
ea a i Volumes begin/in January and July of each year, i 3 
but subscriptions may commence with any Issue 

l : _ = | 
| Payment from abroad should be made by og 
E International Money Order or by Cheque 

payable at a London Bank to Macmillan & Co., Ltd 

* 


i 


7 : MACMILLAN & CO., LTD, — | 
St. Martin’s Street, London, W.C.2 a e n 
xX 


» 

Ze i : 

‘ 

. vy 45 

> 
kd - 
P 
x 
ks 
s Ca 
“r 





E ah, 
E 
è Y ł » 
r è 
Pi 


“ 


Saturday, May 1, 1054 


+ ~ ` a F 
. _ 
` Prmted in Great Brrtam by From, Ewer & Co, Lto., The Gainsborough Press, St, Albans, f 
and pubbshed by Macwmiam & Co., LUITED, at St, Martm's Street, London, W.C 2, 
end St. Martin'y' Press, Iad., 103 Park Avenge New York 17, N.Y. USA. - 


4 
“3 


